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Responses & Addendum items for Initial Findings and Recommendations for
Environmental Impact Assessment Report concerned with Operation of Oil & Gas
Exploration Drilling at Onshore Block IOR-7 submitted by Petronas Carigali Myanmar
Co., Ltd. (Received September 14, 2017)

Sr. Initial findings Recommendations Action Plan / Responses

1 Pact

(a) | In the proposed EIA report, | The commitment of the project | A signed Key Commitment letter
according to  Environmental | proponent which states that the | by PCMI is included in the
Impact Assessment Procedures, | facts of the project will be | ESHIA addendum.

Section 62, it was not found to be | complied must be described in the
included endorsement letter by | report.

project proponent which will

comply and conduct the facts of

report.

2 Executive Summary & Introduction

(a) | In page 1-29, EIA report, the | The executive summary in both The Myanmar Language
executive summary was found to | English and Myanmar versions Executive Summary is included in
be reported in English and it was | must be added to the report. the ESHIA Addendum.
not found to be submitted in
Myanmar language.

(b) | In EIA report, the information | Name, professional field of | The information about third party
about third party organizations | responsibility, experiences and | organizations, which prepared the
which prepared this EIA report: | address of each specialist in third- | EIA/SIA report are included in
International Environmental | party that will conduct | Chapter 2, Section 2.7 (page 2-7).
Management Co., Ltd and | Environmental Impact Assessment
Environmental Quality | (EIA) must be described in EIA
management Co., Ltd, list of | report.
consultants who prepared EIA and
expertise field and working
experiences of the third party etc.
was not mentioned.

3 Policy, Legal and institutional framework

(a) | From page 1-11 to 1-18, in policy, " To describe precisely the Chapter 3: Policy, Legal and

legal and institutional framework,
although project related laws such
as Myanmar socio economic laws,

policy, rules and regulations,
regional and international
agreements, protocols and
convention which are ratified by
Myanmar  government  were
completely described, it was
found to  describe exactly
Myanmar existing policy and
laws.

existing laws and regulations

of Myanmar
= To add Environmental
Conservation Regulations

(2014), Environmental Impact
Assessment Procedure (2015)
and Settlement of Labor
Dispute Law (2012) to the
report

= To exclude the repealed laws
from the report

= To ensure the updated name

Institutional framework has been
updated to include relevant and
applicable laws.
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and year of laws

To add legal commitments
referring the sections of the
applicable laws and to describe
the relevant laws  after
consideration to the project

(b)

In section 6, page (6-10), in
describing  the  international
standards and guidelines which
are related to the project, only

HSE legislation, international
convention and protocol were
described.

International standards and
guidelines, environmental and

social standards, health
standards for project
operations that may cause

negative health impacts and
National Environmental
Quality (Emission) Guidelines
(2015) must be added to the
report.

The National Environmental
Quality (Emission) Guidelines
(2015) applicable to the project
are included in Chapter 3, Section
3.5 (page 3-44).

4 Project description and Alternatives

(a) | In EIA report, page (E-4), E1.4 . ;{l(; dres.ce rclt)zv::erexplanatlon of The wellsite is located within
study Area of Figure E-2, area proj ' Block IOR-7. The updated study
information of proposed seismic area is shown in Figure E-2 (page
area was not found to be matched E-5).
with area information of Block
IOR-7.

(b) | In page (E-5) E1.5 of EIA report: - Z;Vg;scrlgethewﬁg?; malsot.lgacl: Seismic Acquisition has been
project description, the proposed including the seismic arre)a Jthe completed already. The ESHIA
seismic grid will be designed gt . ’ Addendum report will focus on

. . nearby residential area, and . .
based on available geological villases and the description of the proposed exploration drilling
information and PCMI is in the the rﬁa P only as agreed upon in ECD
process of selecting the seismic | All ofp ’ contractors and  sub- Review Meeting on September
contractor for the seismic survey. confractors  must be  in 14, 2017.

compliance with environmental
and social commitments
: The wellsite is located within
established by PCMI.
= To state which contractor is BIOCI.( IOR-7. .The. updated study
selected to conduct seismic | 241 shown in Figure E-2 (page
survey. E-5)
The drilling contractor is still
being selected as per PCMI
requirements. All of contractors
and sub-contractors will be in
compliance with environmental
and social commitments
established by PCMI.

(¢) | In page 2-17, section 2.7.1, . ;l;?srsii:p 1a1;1ur:/1'61:e rel?sgn };Z 1;31] Seismic Acquisition has been

regarding the seismic location performed 01)1/‘[ of  the completed already. The ESHIA

Figure 2-10, proposed survey lines
were beyond the boundary of
Block IOR-7 and it was found to

boundaries of Block IOR-7.
To state whether there is an
agreement about the operation

Addendum report will focus on
the proposed exploration drilling
only as agreed upon in ECD
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be intended to conduct beyond the
EIA study area. In terms of
seismic location, numbers of
seismic lines, location of seismic
lines (coordinates of starting point
& endpoint) and distances were
not described.

of project with MOGE and
nearby oil and gas companies
as seismic survey area was
extended to blocks of others.

Review Meeting on September
14, 2017.

To describe precisely how 60

(d) | In page E-7 and E-8, E1.5.2 of . Seismic Acquisition has been
. . staff and 800 labors will be
EiA rrei)ort, ;tﬁ was I(Les/c;lbed t}rilat allocated. X)égpiﬁ;ed arlrea(iil. '};hi“ ESHLE
O.E Ob Vil)o.(l)t fce 01 P t g(s)e C?f P To describe where and how th endum dep © ] Wlt. O(C;Il.sll.o
V\tnff eh ;111 or a ‘;)u t(()1 1fce many office camps/ base elpropose e)ép oration 1E 51]%
aase cad ?.S a empo aby accommodation camps will be 1:‘3%‘;’7 eeting on - >eptembe
ccommodation camps can be built. , .
built near to the working area. The  descrinti £ ori
Moreover, E 1.5.2.4, it was ¢ description o prlma}rly
described that 800 labors shall be environment prior 0 e | o well pad and camp site will
. . - erection of office camps/ base . . .
required during seismic camps and temporar be built on acquired agricultural
operations. accolznmo dation  cam spmus}; land. The construction and
be added P drilling camp will be located next
To ) describe how | © the drill pad area as detailed in
accommodation for 800 staff SeCFl(,)r,] ,4'8'1’ .Layout and
will be managed Facilities in Well Site Area (page
] 4-19 to 4-21)
(e) | It is needed to add the map which T(.) describe the map which The well pad and camp site will
. . will cover labor camps, office . . .
covers existing roads, potential \sh - be built on acquired agricultural
nstruction road, labor camps camps, ~WOrkshops, - existing land. The labor camps, office
co - ’ roads and the proposed roads. ) S
and workshops, location of office camps, workshops are detailed in
and chemical storages. Section 4.8.1, Layout and
Facilities in Well Site Area (page
4-19 to 4-21)
(f) | In page E-13, E1.9 of EIA report, To 'descrlbe P ublic In December 2017, IEM and
; . . consultation meeting, field
group discussion, public d d . .| EQM  conducted stakeholder
nsultation socio-economic Study ~and  soclo-economic engagement with local officials
?Ot . ’ 4 sit interview surveys made in " M & K .
interview  surveys  an site other villages ~ within  the or lyanaung yangin
inspection were found to be X lati h Townships and focus group
conducted only in 8 wvillages project area or relating to the meetings with villagers in 4
which are not included in project project. villages within the Myanaung
area and it was found that public Township as detailed in Section
consultations were not held in the 9.4 (page 9-2).
villages which are within the
project area.
PCMI will conduct ongoing
public consultation and
engagement during before and
during project implementation.
(g) | In page 2-21, section 2.7.4.2, To add location of storage arca Seismic Acquisition has been

although it was described that the
location for storing of explosive
substances will be within 10 km of
the field office, the location was

of explosive substances.

To describe the distance
between storage area and
villages and to state whether

completed already. The ESHIA
Addendum report will focus on
the proposed exploration drilling
only as agreed upon in ECD
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not described in detail.

this area is close to the

populated areas.

Review Meeting on September
14, 2017

(i) | In page 2-39, section 2.7.7.1, | To ensure a contract with waste | PCMI will use DOWA ECO-
general wastes disposal | management companies in order to | SYSTEM Co., Ltd. as a waste
procedures, it was described that | conduct management of wastes | management contractor as
hazardous wastes and medical | from  seismic survey  and | described in Waste Management
wastes which are discharged from | exploration drilling activities and | Plan, Section 8.1 (page 8-34).
seismic survey operations will be | hazardous waste and medical
disposed to the  qualified | waste.
hospital/organization/ local
government.

(G) | In 2.8.2.2.1.1, section 2.8.2.2.1, | To ensure a contract with waste | PCMI will use DOWA ECO-
under the title of cutting and dirty | management companies in order to | SYSTEM Co., Ltd. as a waste
(waste) pit, it was described that | conduct management of wastes | management contractor as
all hazardous wastes collected | from seismic survey  and | described in Waste Management
within the waste pit will be | exploration drilling activities and | Plan, Section 8.1 (page 8-34).
transported and disposed to | hazardous waste and medical
approved government sites. waste.

(k) | In page 2-44, section 2.8.2.2.1.4, it | To describe an explanation of the | PCMI Oil Spill Response Plan is
was described that although fuel | project owner. included in Appendix 3.
storage tank are stored on a
concrete base with tarpaulin
covers, it was not included the
mitigation procedures of oil spills.

(1) | In page 2-44, section 2.82.2.13, it | 10 utilize bunding ‘or spill |\ 4 hemicals shall be stored

was described that chemicals are
stored on a concrete base with
tarpaulin covers or roof. It was not
described that Bunding or spill
kits will be installed.

kits.

in a covered and concreted
warchouse before
transportation to the drilling
site. The warehouse shall be in
YANGON. Once transported
to site, the chemicals shall be
stored on an impermeable geo-
membrane based area with in a
bunded area. Most of the
chemicals are dry powdered
chemicals, hence the chemicals
shall be covered with tarpoline
at site to protect from
rainwater. The geomembrane
lined chemical storage area
will be 10 m by 10 m. The site
will have spill kits available to
be used if any accidental spill
happens during operations.
The mud chemicals are all dry
powder so spill or leakage is
low, spill kits will be used for
any oil or liquid spills
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(m)

In page 2-44, section 2.8.2.2.1.5, it
was described that the flare stack
will be horizontal burner directed
to an earth bermed flare pits
concerning with flare stack.

To describe mitigation
measures on the risk of soil
contamination for dumping of
waste fluids in the flare pit.

No waste fluids will be
discharged to the flare pit. The
reservoir fluids will be burned.
The produced water will be
separated and directed into the
wastewater pit. The flare pit is
only used for the emergency
burning of high-pressure
hydrocarbons. The flare pit soil
will tested and if contaminated
will be disposed as per the WMP.

PCMI will use DOWA ECO-
SYSTEM Co., Ltd. as a waste

management contractor as
described in Waste Management
Plan (Appendix 4)

To describe how to minimize

(n) | In page 2-45, section 2.8.2.2.1.6, it 1 polluti bl Waste water will be disposed of
described that waste water sotl pollution as possibly as in the waste pit, not the flare pit
was . . . resulting from disposal of >, )
will be disposed into the flare pit. waste fluids into flare pit All wastewater will be treated as
pit- per the WMP.
PCMI will use DOWA ECO-
SYSTEM Co., Ltd. as a waste
management contractor to treat
waste water on site as described
in Waste Management Plan
(Appendix 4)
(o) | In page 2-45, section 2.8.2.2.2, it To perfo(rlm. constr;{m‘mon (.)f PCMI drilling contractor will
was described that temporary accommodation work camp in provide industry standard
for 130 lab 11 be built compliance with tai t dati
campfr 130 kbores Il | o o e FC | Sl e, secommdatns
ca ¢ petrofeu prs Guidance on Workers> | MeXt 10 tThe well site focatio
accordance with industry- Accommodation (August compliance with Requirements of
standard. 2009) the IFC Guidance on Workers’
’ Accommodation (August 2009).
detailed in Employment and
Accommodation, Section 4.8.4
(page 4-60)
(p) | In page 2-56, table 2.19, chemical To describe systematic plan in The site will have spill kits

lists that will be used in drilling
mud were described and we have
found out that those chemicals
contain hazardous chemicals if
those chemicals drain into the
runnel, ditch and gutter etc.

In page 2-44, section 2.8.2.2.13, it
is described that chemicals will be

detail for chemical storage.

To ensure intensely that there
is no discharge and drain into
the ditches, drainages and
sewage pipelines.

To keep bunding or spill kits.

available to be used if any
accidental spill happens during
operations. The  mud
chemicals are all dry powder
so spill or leakage is low, spill
kits will be used for any oil or
liquid spills

stored on a concrete base with PCMI  will handle chemical
Date Issued: 05/04/2018 Page 5
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tarpaulin covers or roof storage for exploration drilling as
per the PCSB HSEM 2.1 -
SUPERVISORY SAFETY
PROCEDURES MANUAL
(Appendix 2)
. = To add Blowout Contingency | The Blowout Contingency Plan is
I 2- tion 2.8.3.3.2.2 .

@ Cﬁﬂiﬁ%ﬁmg“’ secton 8B31 (f’wou; Plan of PCMI (BOCP) to the | covered  in  the  PCMI

prevention measures, although report. MYANMAR OPERATION

oo EMERGENCY MANAGEMENT
PCMI was described that they L

- PLAN (which included a Blow

have Blowout contingency plan Out  Tncident included i
(BOCP) for  operations in Au d‘nc15 ent)  include mn
Myanmar, PCMI was not ppendix
described Blowout contingency
plan (BOCP) yet.

(r) | In page 2-90, section 2-10, in : ;rgoreements Jcontracts wiltrlllcizgg Seismic Acquisition has been
descrbed Title mformation sueh | Oners for permission of | SBRERE 8 EE s on
asesclothion §f W(f):u si:)es S:r(id conducting - surveys in _their the ero uosedelfi)(: lo‘rA;tionofl?isllig
location of road ar d lands/farms  during seismic ol prop . dp 0 in ECS
ocation of access road are owne surveys only as agreed upo
by private owner, agreement with . . Review Meeting on September

. = To include land acquisition
land owner will be proceeded and ) . 1 14, 2017.
rievance mechanism will be plafl al?d compensation plans
g . discussing land owners for
installed etc. But, it was found out their lands beine located in the
that the land acquisition plan and 4 well & d PCMI  completed the land
mpensation plan were not proposed well sites and access acquisition lan and
comp . roads 4 . plan
mentioned in the report. compensation for the drilling well
site as detailed in Land
Acquisition Procedure, Section
8.17 (page 8-96)

5 Description of the surrounding environment

(a) | In page 3-8, 3.2.2.1, table 3-2, it | The data collected from the | Updated meteorological data was
was found out that the average | meteorological data of the regions | included in Climate and Air
monthly rainfall data of Magway | within the project area should be | quality, Section 5.2.2 (page 5-7
region from 1988 to 2007 was | used. and 5-8).
described.

(b) | Meteorological data that were | To describe the meteorological data | Updated meteorological data was
described in the report are the | updated included in Climate and Air
rainfall data between 1988 and quality, Section 5.2.2 (page 5-7
2007. So, it should describe the and 5-8).
updated data which are matched
with the time of report preparation
periods because the current
situation of rainfall may differ
with the old situation.

(¢) | In terms of the cultural heritage - Tol ConldECt.an assessmelm. for A cultural heritage assessment
and religious infrastructures, it is cu.tura neritage and religious was completed in the proposed

’ edifices in the project area or L e .
needed to conduct assessment. drilling areas. The drilling area is
nearby. . .
a disturbed agricultural area and
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there are no archaeological or
historic areas near the project area
as confirmed by Myanaung
Township GAD. A Cultural
Heritage Management Plan is
included in Section 8.13 (page 8-
69).

(d)

In page 3-31, noise monitoring
was found to be compared with
WHO standards, Thai standards
and world bank guidelines as there
was no noise standard during
operation phase of project.

To describe the comparison
with EQ (E) Gas EQ (E) G was
established in Myanmar on
December 2015.

Ambient noise level in this report

were compared to:

=  Myanmar
Environmental
(Emission)

National
Quality
Guidelines,
Effective since 2015 in
accordance with The
Environmental Conservation
Law, 2012, and
=  WHO Guideline for
community noise (1999).

To explain the reason why

(c) | Among noise monitoring data . . . Updated noise monitoring has
. . . night-time noise data was . .
which are described in page 3-31, higher than the standards been undertaken in included in
table3.21, and nigh-time noise ’ Noise, Section 5.2.3 (page 5-15).
data was found to be higher than Increased night time noise was
the standards. due to motorbike traffic and the
use diesel  generators  for
electricity in the evening near the
sampling stations.
6 Environmental Management plan
(a) | In chapter 6, it was found out that = To . include  budget  for The budgets for each
. environmental management .
the expenses for Environmental | environmental management sub-
plan - .
management plan was not plan is included in Chapter 8,
described. Environmental Management Plan.

(b) | In chapter 6, page 6-4, although = To Qescrlbe the .jbud.get The budgets for each

- f the impacts and allocation for mitigation nvironmental m At sub
summary —o ¢ mpacls a measures implementation. environmental management Sub-
mitigation measures were plan is included in Chapter 8§,
described, the budget was not Environmental Management Plan
reported.

(c) | In page 6-34, changes in land use, . gl(; nprov1de Land Restoration If abandoned, the area will be
it was described that restoration of restored back to natural state and
land to its original state within 6 returned to MOGE as described in
months of project completion. Commercial Failure, Well

Abandoned, Section 4.8.3.4.2
(page 4-58)

(d) | Regarding grievance mechanism, " To describe the orgamz.atlonal The PCMI Grievance Mechanism
. . . structure of Grievance . .
it was not found to be described in Mechanism.  the  authorized with the authorized person and

the report.

person and organization in

organization in charge, and the
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charge, and the responsibilities. | responsibilities is included in the
Community  Consultation &
Grievance Mechanism in Section
8.14 (Page 8-73)
(¢) | In the construction of new dual " To provide Sub Environmental The project will use an existing

lane which is 10km length, it is
needed to describe the
environmental management plan
(EMP) to mitigate the potential
impacts of new road construction.

Management Plan for
construction of new dual lane
road with 10 kilometres

MOGE road. This road is
designed for rig move and PCMI
will maintain this road including
increasing the road level if
required. ist2In areas that require
upgrade, PCMI will widen the
MOGE road up to six (6) meters
upon MOGE agreement. The
maximum total road upgrading is
expected to be 25-30 km along
the MOGE road.

The mitigation measures are
included in Soil Management
Plan in Section 8.9 (Page 8-52)

(f) | It was found out that the following | To attach the following plans in the | The following documents are
mitigation  plans were not | EIA report- included in the Appendix:
described in the EIA report even | =  Training Plan about | = PCSB HSEM 2.1 -
though it was described that the Biodiversity SUPERVISORY SAFETY
sub-mitigation plans will be | = HSE Integrated Management PROCEDURES MANUAL
implemented. System of PCMI (Appendix 2)

e HSE integrated | * Emergency Response Plan of | = PCMI Oil Spill Response
Management system of PCMI Plan (Appendix 3)
PCMI = Blowout Contingency Plan of | * PCMI Waste Management
e  Emergency response plan PCMI Plan (Appendix 4)
of PCMI = Waste Management Plan of | * MYANMAR OPERATION
e Blowout Contingency PCMI EMERGENCY
Plan (BOCP) of PCMI = Qil Spill Contingency Plan of MANAGEMENT PLAN
e  Waste Management plan PCMI (which included a Blow Out
of PCMI Incident) (Appendix 5)
e Oil spill Contingency
Plan of PCMI
The area is outside any
biodiversity area; therefore, no
Biodiversity Plan is required.
7 Public consultation and Disclosure
(a) | It was found out that information " Torelease the information of The ESHIA has been disclosed as

of the public consultation on
proposed project are not released
in the news and media

the public consultation on the
proposed project in the news
and media

follows:

= Disclosure Statement via
Government Newspaper after
submission of EIA addendum

=  On PETRONAS’ website as
follows:
http://www.petronas.com.my/
investor-
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relations/Pages/OtherReports.
aspx

=  PCMI’s office in Yangon: 16
Shwe Taung Kyar Street,
Yangon 11201, Myanmar
* Hinthada District General
Administrative  Department
Office, Ayeyarwady Region
=  Myanaung Township General
Administrative  Department
Office, Hinthada District
(b) | It is needed to include the plans ggcloiﬁeﬂgﬁe th;nfg;g;g;:g In December 2017, IEM and
and procedures to distribute the . .| EQM  conducted stakeholder
related information of the project project . to township engagement with local officials
he 1 hi dministrati administration office, general f M & K .
to the township administrative administration  office . and | T lyanaung yangin
office, general administrative Townships and focus group

office and village administrative
office which are situated within
Block IOR-7.

village administration offices
in Block IOR-7.

meetings with villagers in 4
villages within the Myanaung
Township as detailed in Section
9.4 (page 9-2).

To include CSR program

(c) | Implementation plan of CSR and S . The planned PCMI CSR Program
considering local community .
CSR were not found to be needs and the budeet plan and estimated budget has been
described in the report. getp included in Section 9.6 (page 9-
22)
8 General
(a) | To upload the report of the project on the website of the company and In accordance with Myanmar

To mention the web link in the initial environmental examination report

Environmental Impact

Assessment Procedure (Section

(65): Submission of EIA Report),

the report was disclosed via

government newspaper and is

publically viewable at the

following locations:

= On PETRONAS’ website as
follows:
http://www.petronas.com.my/
investor-
relations/Pages/OtherReports.
aspx

= PCMI’s office in Yangon: 16
Shwe Taung Kyar Street,
Yangon 11201, Myanmar

* Hinthada District General
Administrative  Department
Office, Ayeyarwady Region

= Myanaung Township General
Administrative  Department
Office, Hinthada District
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(b)

To provide separately the commitment lists to be complied during the
project

A signed Commitment List letter
by PCMI is included in the
ESHIA addendum.

©

To meet and discuss local community and stakeholders in order to focus,
collaborate and carry out the tasks related to their comments and
suggestions

In December 2017, IEM and
EQM  conducted stakeholder
engagement with local officials
for Mpyanaung & Kyangin
Townships and focus group
meetings with villagers in 4
villages within the Myanaung
Township as detailed in Section
9.4 (page 9-2).

PCMI will conduct ongoing
public consultation and
engagement during before and
during project implementation.
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E1 EXECUTIVE SUMMARY

E1.1 Background

PETRONAS Carigali Myanmar Inc. (hereafter called “PCMI”) is an Operator of Production Sharing
Contract (PSC) of Block IOR-7, which is located in the Central Myanmar, shown in Figure E-1.

IOR-7 lies within the Ayeyarwady Region. The total area of this block is 95 sq. mile or 246 sq. km.

The IOR-7 Block is under an Improved Petroleum Recovery Contract (IPR) that consists of acquiring
300 km line 3D Land seismic data acquisition and drilling of 2 exploration wells within the stipulated
3 years period. The 3D seismic survey operations have been completed. Therefore, this ESHIA
covers the planned exploration-drilling program.

International Environmental Management Co. Ltd. (IEM) and local partner Environmental Quality
Management Co. Ltd. (EQM) have been contracted by PCMI to prepare an environmental, social, and
health impact assessment report (ESHIA) for the proposed Block IOR-7 exploration drilling project
(“the Project”).

E1.2 Project Proponent

Petroliam Nasional Berhad established in 1974, is Malaysia’s fully integrated oil and gas
multinational ranked among the largest corporations on FORTUNE Global 500®. PETRONAS
Carigali Myanmar Inc. (PCMI) a subsidiary of Petroliam Nasional Berhad is the operator of the
Production Sharing Contract (PSC) of Block IOR-7. PCMI explores, produces and delivers energy to
meet society’s growing needs.

PCMI applies innovative approaches to technology, which help unlock and maximise energy sources
from even the most remote and difficult environments with operations in over 50 countries around the
world.

The PCMI office in Yangon is:

PETRONAS Carigali Myanmar Inc.
16, Shwe Taung Kyar Street,
Yangon 11201,

Republic of the Union of Myanmar

Date Issued: 05/04/2018
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E1.3 Myanmar Legislation

All legislative requirements, which shall be adhered to as a minimum for the EIA study,
include but not limited to:
e The Constitution of the Republic of the Union of Myanmar (2008);
The Myanmar Investment Law (2016);
Myanmar Environmental Conservation Laws (2012);

Environmental Conservation Rules (2014);
Environmental Impact Assessment Procedure (2015);

Draft Administrative Instruction of Environmental Impact Assessment Procedure (2015);

e Draft Environmental Impact Assessment Guidelines for Onshore and Offshore Oil and Gas
Developments (December 2015);

o Draft Guideline on Public Participation in Myanmar’s EIA Processes (2017);
e National Environmental Quality (Emission) Guideline (2015).

Other relevant government agencies/ requirements including:

e The Petroleum and Petroleum Products Law, 2017, Section 8 (m), Section 9 (a, ¢, d),
Section 19(a,b,e), Section 10 ( a,c,d,f)

e Public Health Law, 1972

e The Prevention and Control of Communicable Disease Law, 1995

e The Control of Smoking and Consumption of Tobacco Product Law, 2006 (Section
9

e The Myanmar Fire Force Law, 2015 (Section 25)

e The Protection and Prevention of Antique Objective Law, 2015 (Section 12)

e The Protection and Prevention of Ancient Monument Law, 2015 (Section 12, 20(f)
(c), 15(c))

e Myanmar Investment Law, 2016 (Section 51(a) (b) (c) (d), 65 (g) (i) (j) (k) (1) (m)
) (0) (p) (@)

e The Development of Employees and Expertise (Skill), 2013(Section 5, 14, 30)

The Factories Act, 1951 (Before notification that this project is oilfield issued by

MOEE)

The Welfare of Labors of Oilfield Act, 1951(After notification)

The Workmen Compensation Act, 1951

Labor Organization Law, 2012

Settlement of Labor Dispute Law, 2012

Minimums Wages Law, 2013

Payment of Wages Law, 2016- (3,4,8,7(i1),9,10(a) to e

Social Security Law, 2012 - 11, 16(a), 48(a), 51(a) (b), 54

Leaves and Holidays Act, 1951

The Explosive Act

The Explosive Substances Act

Fresh Water Fisheries Law, 1991 (Section 40)

The Motor Vehicles Law, 2015 and Rules, 1987

Myanmar Insurance Law, 1993 (Section 16)

Forest Law, 1992 (Section 12)

Protection of Wildlife and Wild Plants and Conservation of Natural Areas Law 1994

The Underground Water Act, 1930
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e The Farmland Law, 2012 (Section 30)

e The Protection and Prevention of Cultural Heritage Area, 2015 (Section 20, 23,
29(b))

e Employment and Skill Development Law, 2013

e The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013
(Section 16,17,23,27)

e Import and Export Law, 2012 (Section 7)

e Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b),
21(a)(b), 19, 11(a) (b))

e  Occupational Safety and Health Law (Draft)

E1.4 ESHIA Objectives & Scope

The purpose of this ESHIA Report is to identify and, to the extent possible, quantify the potential
negative impacts and positive benefits of the project with respect to the environment, human use
values, quality of life and health. Once these impacts have been identified, prevention, mitigation, and
monitoring measures will be proposed to minimize impacts.

The specific objectives of this report are to:

e Identify all planned activities and potential unplanned events;
e Establish an environmental, social and health baseline of the project area;
o Identify and assess potentially significant impacts based on existing conditions to:
o Physical Resources;
o Ecological Resources;
o Human-Use Values;
o Quality-of-Life Values;
o Health.
e Identify and recommend mitigation measures to minimise potential impacts;

e Recommend a monitoring plan that can track changes in the environment, social issues and
health over time and to ensure compliance with Myanmar legislation.

E1.5 Study Area

The overall study area of the project will cover a 5-km area of the proposed exploration well site area
(both wells will be drilled from a single well pad) in Block IOR-7. The environmental and social
baseline data was focused within a 1-km buffer area of the well pad.

The outline of the study area is shown in Figure E-2. The study area will be used to identify
sensitive receptors in the assessment of impacts on physical resources, biological resources, human
use values, and quality of life values. Examples of sensitive receptors are schools, temples, water
resources, residential areas, etc.
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E1.51 Data Collection

E1.5.1.1  Primary Data Sources

Data collected for this EIA include details of the proposed project, environmental baseline, socio-
economic setting and health conditions of the potentially affected arecas. Data were obtained from
primary and secondary sources.

Primary data sources include:

o Environmental quality baseline survey for surface water, groundwater quality, and soil
survey conducted on 7 - 13 November 2014;

o Environmental quality baseline survey for noise and air quality survey conducted on
7 - 13 November 2014;

e A historical, archaeological and cultural resources meeting conducted on 7 - 13 November
2014;

e Traditional Ecological Knowledge (TEK) surveys with local farmers which focused on a
number of ecological indicators regarding biodiversity and ecological status was conducted on
7 - 13 November 2014;

e Socio-economic surveys conducted on 7 - 13 November 2014; and
e Focus Group meetings with villagers on 7 - 13 November 2014.
Additional primary data collection:

e Environmental quality baseline survey for surface water, groundwater quality, and soil
survey conducted on 4 — 6 December, 2017;

e Environmental quality baseline survey for noise and air quality survey conducted on
4 - 6 December, 2017

e A historical, archaeological and cultural resources meeting with Myanaung and Kyangin
Township General Administrative Department Authorities conducted on 5 — 6 December,
2017 (No cultural or heritage departmental office is located in the region;) and

e Attitude & Opinion surveys & Focus Group Meetings with villagers conducted on 5 — 6
December 2017.

E1.5.1.2 Secondary Data Sources

Secondary data sources came from literature, relevant authorities in the project area. The secondary
data sources are cited throughout this report, and listed in the references section.

E1.6 Organization of ESHIA Implementation

The impact assessment was completed by the Myanmar registered consultant companies; International
Environmental Management Co. Ltd. (IEM) and Environmental Quality Management Co. Ltd.
(EQM). The IEM & EQM consultant registrations are included in Appendix 1.

International Environmental Management Co. Ltd
No. 148/B, Dhamma Zedi Road, Bahan Township Yangon

Environmental Quality Management Co. Ltd
No. (233), Block 23, Sayeepin Lane
Thuwunna, Thingungyun Township, Yangon, Myanmar
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E1.6.1 ESHIA team

The impact assessment was conducted by Myanmar registered consultant companies International
Environmental Management Co. Ltd. (IEM) and Environmental Quality Management Co. Ltd. (EQM)

The ESHIA assessment team consisted of the individuals described in Table E-1.

Table E-1: ESHIA Assessment Team

Background / Expertise

Responsibility

1 Ron Livingston 1979, Master's Degree in Natural Resources Senior Environmental, Social,
Management, University of Manitoba, Winnipeg, and Health EIA Expert
Manitoba, Canada.
1976, B.Sc., University of Manitoba, Winnipeg,
Manitoba, Canada.
2 Dylan Jenkins 2008, B.Sc. (Biosystems Engineering), University of Environmental Analyst /
Manitoba, Canada Biodiversity
3 Komgrit 2009, B. Sc. (Marine Sciences), Chulalongkorn Environmental Sampling /
Prawatlertudom University, Thailand Aquatic Biology
4 Ubonwan Sintopan 2007, MS. (Natural Resources Management), Asian Environmental Analyst/ GIS
Institute of Technology, Thailand
2004, B.S. (GEOGRAPHY), Chiang Mai University,
Thailand
1 Dr. Ohnmar May Tin 2004 -2006, M.Sc in Environmental Engineering and
Hlaing Management, Asian Institute of Technology, Thailand Senior Environmental Expert /
1986-1996, Bachelor of Medicine and Bachelor of Local Coordinator
Surgery, Institute of Medicine, Myanmar
Daw Soe Moe Nwe 2013, B.Sc. (Forestry) Socio-economic Team Leader
U Khun Set Thar 2014, University of Forestry, Forestry Socio-economic Team Leader /
Biodiversity Survey
4 U Thiha Htut 2012, Dagon University, Microbiology Social surveyor
Daw Noe Noe Lwin 2014, Myanmar Maritime University, B.E (Naval .
Architecture) Social surveyor
6 Daw Thwe Thwe Htun B.Sc. (Chemistry) Social surveyor
7 Daw Yoon Mi Mi Thaw | B.Sc. (Chemistry) Social surveyor
8 U Soe Pyae Htun 2012, Dagon University, Microbiology Air / Noise
9 U Ye Naung Htun 2013, University of Forestry, Forestry Air / Noise
10 U Kyaw Ko Ko 2009, Dagon University, Maths Air / Noise
11 U Win Sithu 2012, Dagon University, (UDE) Water and Soil Sampling
12 | U Zay Zay Ko Diploma of Electrical Power Water and Soil Sampling

E1.7 Project Description

The Project was reviewed in order to gain a full understanding of the project and to compile
information on project activities. The Project is described in Section 4.

PETRONAS Carigali Myanmar Inc. (hereafter called “PCMI”), MOGE with local partner UNOG
Company Limited and Petroleum Brunei Myanmar have jointly invested in on-shore block IOR-7.

The Petroleum Sharing Contract (PSC), between PCMI and MOGE was signed and effective on 16"
Sept 2014 in Naypyidaw, in the Republic of the Union of Myanmar. This chapter discusses the
proposed two well exploration drilling campaign.
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PCMTI’s exploration drilling program in Block IOR-7 includes drilling 2 exploration wells. The
expected spud date in November 2018. The exploration well will be drilled as a vertical well with
conventional hole technique. The exploration drilling will be conducted with a typical land-drilling
rig. The two exploration wells will be drilled from the same well-pad location.

All of the contractors and sub-contractors will be in compliance with the environmental and social
commitments established by PCMI.

E1.71 Project Schedule

The exploration drilling wells would be drilled during the dry season after the monsoon season. The
drilling campaign aims to finish before the 2019 monsoon season arrives at the end of May 2019.

The IOR-7 project timeline is shown in Table E-2.

Table E-2: IOR-7 Project Schedule

Activity Well 1 Well 2
Spud Date 15t November 2018 15" December 2018
Drilling duration 30 days 30 days (15 January 2019)

(30 November ,2018)

Completion 15 days (15" December 2018) 15 days (1 February 2019)
duration
Well testing (15 days) Perform with different rig in Q1 (15 days) Perform with different rig in Q1
duration 2019 2019

Source: PCMI, 2018
E1.7.2 Exploration Drilling

E1.7.2.1  Type of Drilling Method

The wells will be drilled with a conventional hole size. Slim hole drilling is not an alternative or
possible for the PCMI wells. A conventional hole size hole is required because of the depths being
drilled, the type of formations being drilled, the kinds of pressures expected, and for hole stability.
The final section of the well will be drilled using an 8-1/2-inch drill bit in the reservoir section.

The PCMI drilling program will only use Chloride free High performance Water Based Mud (WBM)
for the drilling campaign. There shall not be any chloride additives in the mud system.

E1.7.2.2 Accommodation Work Camp Layout

The construction of accommodation in the work camp will be in compliance with requirements of the
IFC Guidance on Workers’ Accommodation (August 2009). The civil works campsite will be built
near the well site construction zone. The camp will include a minimum one (1) Shower per ten men,
one toilet per fifteen men and one washbasin per fifteen men. The construction dining Unit shall have
minimum seating capacity for 20 men at any time.

Drilling rig contractor will provide the drilling campsite during the drilling phase; it will be located
next to the well pad area in the designated green zone. The accommodations will be container type
accommodations as per industry standard, they will be moved onto site and contain a minimum of 1
all have air conditioning. A separate dining unit will be provided and have a minimum seating
capacity for 40 persons at any time.
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E1.7.2.3 Access Roads

PCMI plans to use the Pathein — Monywa Highway road to Kyangin and then to Myanaung with well
site access via the MOGE road starting from Mingone Junction as the main equipment transportation
route. Mobilization and demobilization of crew to and from well site , PCMI plans to use Yangon —
Hinthada — Myanaung road and then from Mingone junction to the MOGE road. Route Hazard
Assessment for the access road and MOGE road has been conducted in March 2018.

The MOGE road is designed for rig move and PCMI will maintain this road including increasing the
road level if required. In areas that require upgrade, PCMI will widen the MOGE road up to six (6)
meters upon MOGE agreement. The maximum total road upgrading is expected to be 25-30 km along
the MOGE road.

E1.8 Description of the Environment

The project Study Area is centred on IOR-7 for the purpose of describing baseline environmental,
socio-economic and health conditions potentially affected by the project and affecting the project.
Where appropriate for the purpose of establishing context, data and observations from the region are
also referenced.

The total area of this block is 95 sq. mile or 246. The Ayeyarwady River is flowing at the eastern
boundary of the block. Major towns situated inside the block include Kywedegon, Shwegyin,
Nyaunghtaw, Pauktaw etc. Geologically IOR 7 block is situated near the southern edge of Pyay
Embayment. In the MOGE geological map it is named as Shwepyitha area. Shwepyitha field is still
currently on production. It is producing 143 BBL of Oil and 0.786 MMSCF of Gas from 14 producing
wells.

The Local Study Area’s focus is on the proposed drilling well and adjacent biophysical, and land use
within its 5 km radius. The baseline sampling program was conducted throughout the area of a 1km-
radius of the proposed drilling well. The proposed drilling well is located at Lat 18° 3’ 23.090” N
Long 95° 21’ 50.883” E in Daung Kya village township (VT) and local study area cover VT Daung
Kya, VT Nyaung Tone Le, VT Tha Yet Taw, VT Kyu Taw, VT Yaik, VT Ka Nyut Kone, and VT
Htu, in DT Hinthada, TS Myan Aung (Figure E-3). The project area mainly consists of paddy land
between the agriculturally dominated communities and MOGE access road. The agriculture areas are
used to grow rice and beans/pulses.

Environmental, social and health information was collected and evaluated in the following areas:

e Physical Environment: geography, climate, air quality, noise, geology, soil, surface water
hydrology, surface water quality, groundwater;

¢ Biological Environment: flora, fauna, aquatic biota, threatened/endangered species, protected
areas;

e Human Use Values: land use, agriculture and industry, fishery and aquaculture, irrigation and
agricultural water sources, water supply, wastewater management, solid waste management,
transportation, power supply, electricity and communications;

¢ Quality-of-Life Values: local administration, demographics, socio-economy, archaeological
resources, tourism;

e Health: health services and public health statistics.

The Environmental Setting is described in Section 5.
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E1.9 Impact Assessment

An initial screening assessment of project activities consisted of developing a summary matrix of
project activities against environmental, social and health parameters to determine if potential impacts
were considered significant or not. If any issues were considered significant, then these were assessed
in more detail. Qualitative and quantitative analyses were conducted to assess potential impacts on
environmental, social or health receptors that may be caused by the proposed project activities. The
impact analysis criteria are summarized in Section 6.

The impact assessment also included an assessment of unplanned events. The assessment examines
the potential of the project to result in major hazardous events (such as a fire or oil spill from a blow-
out) or environmental hazards to impact the project and the environment (such as earthquakes). The
risk assessment includes a qualitative and a quantitative evaluation of risks to help further define the
probability and potential consequences of these major hazardous events, and to evaluate the
significance and the areas that might be impacted by these events. Specific systems for the further
management of the significant risks are then proposed. Residual risk was determined after
management measures were defined.

E1.10 Cumulative Impact Assessment

A cumulative impact assessment was completed to identify those environmental, social or health
aspects that may not on their own constitute a significant impact but when combined with impacts
from past, present or reasonably foreseeable future activities associated with this and/or other projects,
result in a larger and more significant impact(s). The cumulative impact is described in Section 7.

E1.11 Mitigation and Monitoring

In the impact assessment, a number of potentially significant impacts were identified. For each of
these project activities, mitigation measures were defined to prevent and/or reduce the likelihood or
magnitude of impacts and/or to limit the extent of an impact if one does occur. The proposed
mitigation measures take into account applicable guidelines, industry practices, expert judgement,
design techniques, and operational control.

In addition, environmental monitoring measures were designed to monitor the environment and
project activities. The purpose of these monitoring measures is: to evaluate the effectiveness of the
mitigation measures that will be put in place; to assess compliance with Myanmar legislation,
guidelines and standards; and to compare environmental conditions after implementation of the
project to environmental baseline conditions to document possible change and/or impact. The
mitigation and monitoring measures are described in Section 8.

E1.12 Public Consultation & Disclosure

Based on stakeholder mapping and information collected during EHS baseline surveys, the public
consultation and disclosure included the following stakeholder groups:

1. MOGE & MONREC;
2. Village heads and villagers near the project location;
3. Authorities at the Township Level.

In December 2017, IEM conducted stakeholder engagement with local officials for Myanaung &
Kyangin Townships and focus group meetings with villagers in 4 villages within the Myanaung
Township, which are located in the potentially affected area of the survey footprint with a 1km buffer
zone.
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e Meetings with Myanaung General Administrative Department (GAD), Forestry Department
and City Development Committee (CDC) officials

e Meetings with GAD, Forestry Department and CDC officials

o Site Visit of Myanaung & Kyangin Townships waste disposal areas

o Key Informant Interview with key Township officials and community leaders;

o Stakeholders Meeting/Focus Group Discussions with communities

e Opinion & Attitude Survey of households

Detailed opinion & attitude surveys were completed for approximately 111 villagers. As part of the
public involvement process, Key Informant Interviews were also conducted with village leaders and
health providers. Further, Traditional Ecological interviews and surveys were conducted with
villagers and farmers during the combined socio-economic and environmental baseline surveys. No
registered NGOs are present in the Township.

IEM’s survey team consisted of the Senior Socio-economic Expert, three supervisors, and ten
Myanmar local technicians who were trained by IEM.

The purpose of the opinion & attitude questionnaire was to obtain the stakeholder perceptions and
understanding of PCMI’s planned exploration drilling program.

At the focus group meetings prior to conducting the opinion surveys, the villagers were informed that
PCMI was planning to conduct exploratory drilling for two wells on the same well pad location.
E1.12.1 Survey Locations

Within the 1km project area, 4 villages were identified for participation in the survey within the
potentially affected by the exploration drilling well site.

Table E-3: Summary of IOR-7 Village and Sample Locations

No. Date Village Township Households
1 05/12/2017 Ah Tha Lun Myanaung 89
2 05/12/2017 Zee Kone Myanaung 108
3 06/12/2017 Daung Kya Myanaung 198
4 06/12/2017 Kyoe Gone Myanaung 48
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E1.12.2 Focus Group Meetings

At the focus group meetings prior to conducting the opinion surveys, the villagers were informed that
PCMI was planning to conduct an exploration drilling program including drilling two exploration
wells from one well pad area. The project schedule will include 6 month for civil works and up to 10
months for exploration drilling.

The exploration drilling program is to determine if any oil or gas is present. If no oil or gas is found
the wells will be abandoned and the area returned to its original state. If oil and gas is found, then the
oil and gas will be produced for sale.

The villagers were informed that the focus group meetings and questionnaires were being conducted
as part of an environmental, social and health impact assessment that is required to obtain approval for
the project to proceed and to help guide PCMI to reduce any potential impacts.

The presentation/discussion topics for public involvement and disclosure included, but not limited to:

Objective of Public Consultation

Overview of project description/information

Methodology of drilling activities

Existing environmental conditions.

Key impact aspects

Proposed project mitigation measures and monitoring program
Compensation

MOGE assisted IEM/PCMI by contacting local officials in each Township and village and made
arrangements for our team to meet with them. MOGE too, participated in each focus group meeting
and addressed those questions appropriate for the government to answer.

Prior to initiating community meetings, a presentation was provided to the Key Township Officials
and Administrator to obtain understanding of the project, ESHIA objectives and support and approval
for village meetings.

E1.12.3 Key Informant Interviews

The key informant survey consisted of 19 questions. The results of the surveys have been analyzed
and the following summary of the results is provided below/ Key informants from 3 villages (Daung
Kya, Ah Tha Lun and Kyoe Gone) were present during the public consultation meetings.

To ensure the ability to correlate data, a targeted subset of the socio economic and attitude survey was
used as a basis for Key Informant Interviews.

Key Informants anticipated positive impacts from the project to include: increased employment
(45%), as increased annual income (15%), improved road transport (15%), improved living conditions
(15%) and land compensation (10%). Regarding possible negative impacts of the project: 28% are
concerned about negative social effect, 28% are concerned about environmental pollution, and 28%
damaged environment. Of those interviewed, 90% of the key informants agree with the proposed
project development.
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E1.12.4 Opinion & Attitude Surveys

Of the responses 59% were Male, and 41% were female. The survey was conducted in 4 villages in
Myanaung Township within Block IOR-7. Villages included Daung Kya, Ah Tha Lun, Kyoe Gone
and Zee Kone.

E1.12.4.1 Opinions of Possible Project Benefits

Villagers anticipated increased employment (32%), increased annual income (34%), and improved
living infrastucture (21%).

Chart E-1: What positive impacts of the project do you anticipate?
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E1.12.4.2 Household Support for Project

Of those interviewed, 75% agree with the proposed project development.

Chart E-2: Do you agree with the project development?
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E1.12.4.3 Opinions of Possible Project Impacts
Most of the villagers (47%) were unaware of negative impacts, while 26% are concerned about health,
and 18% are concerned about possible environmental pollution.

Chart E-3: What are the three most negative impact of the project that you are concerned about?

Tral15purt and . a9,
infrastructure

Megative
social effect

Houses damaged 1%

Increased costs
Enwru:unn‘u-a'|'|_tal. 18%
pollution
Safety I 4%

Damaged

) 9%
environment

Employment/
income loss

Crime I 3%

Discrimination | 1%

Access to water 2%
Loss of land 3%
Other 1%

0 10% 20% 30% 40% 50% 0% TO% 0% 0% 100%

Date Issued: 05/04/2018 1416
File: PCMI_Drilling_Block_IOR-7_01_EX_Final_01 Page 1-




Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

i

Executive Summary

E1.12.5 Project Disclosure

At the focus group meetings prior to conducting the socio-economic questionnaires, the villagers were
informed that PCMI was planning to conduct exploratory drilling for two wells in the area.

Input from stakeholders consulted during this EIA will be considered and incorporated into the project
design and mitigation measures to be presented in the EMP.

PCMI will engage with relevant Township Administrative Officers to discuss the public consultation
plan and support needs. The project disclosure was conducted in compliance with EIA Procedure.
PCMI Myanmar disclosed the project information to the news and media with an announcement in the
Myanmar government owned newspapers. PCMI will disclose the planned project via PCMI website
(http://www.petronas.com.my/investor-relations/Pages/OtherReports.aspx) and at PCMI Myanmar
Yangon Office.

In addition copies of the submitted draft EIA and Final EIA will be submitted to the Myanaung
Township Administrative Office, the General Administrative Office and the Village Administrative
Offices situated within the project area.
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E1.13 Impact Summary

Following the identification of potential environmental and social impacts, their significance is
assessed, taking into account those proposed mitigation measures already incorporated into the design
of the project and, where appropriate, any further mitigation measures that are considered feasible and
justified. Mitigation measures are applied to eliminate or reduce the extent, duration and or magnitude
of a potential impact to an acceptable level. These remaining impacts are described as residual
impacts.

The residual risk rankings of the impact assessment of the Exploration Drilling unplanned events on
environmental, social, health and unplanned aspects are summarized below in Table E-4 to Table E-
7.

Table E-4: Environmental Aspects Residual Risk Rankings

ASD A PO D
No L M
Land & Habitat Installation of Disturbance to local topography
Disturbance Infrastructure
Road construction
Camp site construction Soil Disturbance and Erosion
Well site
Construction Disturbance to local Terrestrial Flora
Well abandonment and
site restoration
Disturbance to local terrestrial fauna
Alteration of surface water
hydrology by reducing interception,
evaporation/ transpiration and
infiltration
Localized change in water quality
and aquatic habitat
Vehicle and Rig Vehicle and Rig Impacts to terrestrial fauna from
Movements Movements vehicle and drilling movement
Air Emissions Installation of Deterioration of Air Quality due to
infrastructure dust
Drilling Hydrogen sulphide released
Well Testing
Flaring
Power Generation for Minor deterioration of local and
Drilling and Flaring regional air quality due to emission
. . of pollutants such as NOx and SOx
Well Testing and Flaring and CO.
Transportation GHG Release contributing to
) climate change
Road Construction and
rehabilitation of Drill Site
and Camp Site
Construction
Power Generation for
Drilling
Flaring
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Residual Signifi
Activity Potential Impact
Fugitive emissions
Noise Installation of Behavioral disturbance to fauna
infrastructure
Drilling and infield
operations
Well Testing and Flaring
Atrtificial Functional lighting on Potential impact on terrestrial fauna
. vehicles and drill rig,
Light camp site and well site
Flaring
Potential impact on terrestrial flora
Heat Flaring Potential impact on local fauna
Liquid Waste Drill site drainage Localized change in water quality or
contaminated soils from oil and
grease
Sewage and sulllage Localized nutrient enrichment and
pollution of surrounding soil, surface
water and ground water
Infiltration Infiltration from the cuttings and dirty
water waste pit may deteriorate
groundwater quality
Solid Waste Disposal of non- Contamination of water and soils
hazardous wastes from and injury to fauna
drilling activities
Disposal of Hazardous Contamination of water and soils
Solid Wastes and injury to fauna
Drill Cuttings and | Disposal of drill cuttings Localized change in water quality
Fluids and sludge and soil quality from chemical
composition of drill fluids
Loss of circulation Deterioration of shallow and deep
groundwater
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Activity

Potential Impact
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Residual Significance

Change in Land Use

Purchase of land for access
roads, drill and camp site

Loss of agriculture potential

Project operation effects on
nearby land productivity

Loss of employment for
displaced workers that do not
own land

Traffic Transportation of Increase in and disruption of
equipment, people and local traffic
services

Water Use Water for construction Reduction of local community
exploration drilling and water supply
domestic use

Power Use Power for drilling operations | Increase or decrease of

and work camp

available power for local
community

W ater Drainage

Surface runoff from roads
and camp site

Increased drainage potentially
affecting roads and
infrastructure

W astewater

Project operation effects on
water quality

Potential impact to agriculture,
aquaculture and fisheries

W aste Disposal

Disposal of waste in project
area

Increased waste disposal
overloading local infrastructure

Tourism and Recreational
experience

Project construction and
operation effects on tourism
and recreation

Disturbance and reduction of
tourism and recreational
experience

Employment & Income

Employment & income for
nearby communities

Potential increase in jobs and
related income for local
communities

Labour In-migration

In-migration of labour and
social interaction

Potential conflict between
workers from other regions and
local communities

Historical, Archeological

& Cultural Resources

Project construction
potentially destroying
historical and
archaeological sites

Loss or damage to historical
and archeological sites
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Activity

Potential Impact
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Residual Significance

Dust Access/upgrade roads, Respiratory irritation
Site construction, Exacerbation of asthma
Transportation of granular
fill, workers, equipment

Noise Generator, Transportation, Hearing impairment for workers

Construction
Drilling

and Annoyance for public

Non-hazardous waste

Waste disposal, Leaks/spills,
Standing water

Food safety, gastroenteritis
Increase in vector-borne
diseases: malaria, typhus and
dengue and others.

Mud Chemicals and
drilling waste

Mixing of drilling chemicals,
Leak/spill of mud chemicals

Acute exposure such as skin
irritation, inhalation exposure etc.

Hazardous Chemicals

and waste

Material contaminated with
oil or chemicals,

Lubricating and hydraulic oil,
Drum and containers used
for chemical transportation
and storage

Acute exposure such as skin and
eye irritation, inhalation exposure
etc.

Communicable diseases

Migration/influx of outside
workers

Increased incidence and
prevalence of HIV/AIDS, hepatitis
Band C, syphilis, etc.

Light and heat Flaring Heat exposure
Nuisance light
Flare emissions Flaring Increase in respiratory

illnesses/diseases
Exacerbation of asthma

Disturbance psychological
wellbeing

H2S Fatalities
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Table E-7: Unplanned Events Residual Risk Rankings

Residual Risk
Activity Potential Impact
Blowout Drilling Release of uncontrolled volumes of
hydrocarbons
Fire
Explosion
Fire or Explosion Fuel Storage Possible explosion or fire of drilling
(not associated with . rig or at campsite, or fuel storage
Blowout) Flare Testing area
Hydrocarbon Storage of chemicals, Potential risk of spills to the
Chemical or hazardous materials or environment affecting air quality, soil
Hazardous waste quality, surface water, groundwater,
Waste/Materials biota and people
Spill
Transportation Transportation of Possible injury or death to personnel;
Accidents equipment, personnel, and localized contamination of
granular fill, mud and environment
cuttings, and waste
Earthquakes Physical shifting of earths | Potential physical disruption cause
surface building collapse, blowouts, fires or
spills

Note: S - Significance: 1 Positive, 2 Negligible, 3 Low Impact, 4 Medium Impact, 5 High Impact
P - Probability: A — Remote, B — Unlikely, C — Possible, D — Likely, E — Very Likely
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E1.14 Conclusion

All environmental issues are ranked as negligible or low and can be managed to minimize potential
impacts. There are two social issues that are ranked as positive, including Change in Land Use and
Employment and Income. The residual significance of other social issues are ranked as negligible or
low. Water use for the drilling program could potentially impact community water resource supplies.
PCMI plans to drill separate water wells for its needs, this could impact nearby community water
supplies, if it is from the same source. This potential issue needs to be carefully planned to ensure
adequate water resources are available for the project that does not impact the local community.

Two health issues have a medium residual significance ranking including Hazardous Chemicals and
Drilling Waste as well as Flare Emissions. A specific waste management plan needs to be prepared to
ensure that all wastes are managed to international standards.

Unplanned Events are all ranked as having a low residual risk. To achieve this specific management
procedures and training need to be implemented. Drug testing too is recommended, as this is a known
issue in the region.

To mitigate the potential for a blowout, a BOP needs to be installed and tested. Drilling procedures
need to be carefully implemented. The risk of fire and related explosions requires that regular
monitoring and inspection measures are in place, as well as fire extinguishers strategically placed to
minimize any damage should a fire occur.

This region has had earthquakes in the past and design considerations need to be taken to minimize
the impact of an earthquake should it occur. Site-specific emergency response procedures for all
unplanned events need to be in place and training conducted for all staff as appropriate prior to the
start of the exploration drilling program.

Recommendations:
The following recommendations are provided:

e Implement recommended stakeholder engagement program at least one month before site
construction.

Prepare a site specific emergency response plan.

Conduct recommended training program prior to project initiation.

Evaluate water resource potential to ensure it does not impact local community.

Identify, cleanup and restore any legacy well sites located within the block.

Adopt and implement the EMP provided in Chapter 8.
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2. INTRODUCTION

2.1 Background

PETRONAS Carigali Myanmar Inc. (hereafter called “PCMI”) is an Operator of Production Sharing
Contract (PSC) of Block IOR-7, which is located in the Central Myanmar, shown in Figure 2-1.

IOR-7 lies within the Ayeyarwady Region. The total area of this block is 95 sq. mile or 246 sq. km.

The IOR-7 Block is under an Improved Petroleum Recovery Contract (IPR) that consists of acquiring
300 km line 3D Land seismic data acquisition and drilling of 2 exploration wells within the stipulated
3 years period. The 3D seismic survey operations have been completed. Therefore, this ESHIA
covers the planned exploration-drilling program.

International Environmental Management Co. Ltd. (IEM) and local partner Environmental Quality
Management Co. Ltd. (EQM) have been contracted by PCMI to prepare an environmental, social, and
health impact assessment report (ESHIA) for the proposed Block IOR-7 exploration drilling project
(“the Project”).

2.2 Project Proponent

Petroliam Nasional Berhad established in 1974, is Malaysia’s fully integrated oil and gas
multinational ranked among the largest corporations on FORTUNE Global 500®. PETRONAS
Carigali Myanmar Inc. (PCMI) a subsidiary of Petroliam Nasional Berhad is the operator of the
Production Sharing Contract (PSC) of Block IOR-7. PCMI explores, produces and delivers energy to
meet society’s growing needs.

PCMI applies innovative approaches to technology, which help unlock and maximise energy sources
from even the most remote and difficult environments with operations in over 50 countries around the
world.

The PCMI office in Yangon is:

PETRONAS Carigali Myanmar Inc
16, Shwe Taung Kyar Street,
Yangon 11201,

Republic of the Union of Myanmar
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2.3 ESHIA Objectives

The purpose of this ESHIA Report is to identify and, to the extent possible, quantify the potential
negative impacts and positive benefits of the project with respect to the environment, human use
values, quality of life and health. Once these impacts have been identified, prevention, mitigation, and
monitoring measures will be proposed to minimize impacts.

The specific objectives of this report are to:

o Identify all planned activities and potential unplanned events;
o Establish an environmental, social and health baseline of the project area;
o Identify and assess potentially significant impacts based on existing conditions to:
o Physical Resources;
o Ecological Resources;
o Human-Use Values;
o Quality-of-Life Values;
o Health.
e Identify and recommend mitigation measures to minimise potential impacts;

e Recommend a monitoring plan that can track changes in the environment, social issues and
health over time and to ensure compliance with Myanmar legislation.

24 ESHIA Scope

The environmental, social and health impact assessment report for the Project includes:
e areview of applicable legislation;
e adetailed project description of the proposed exploration drilling program;
e an evaluation of the existing environmental, social and health conditions;

e an environmental, social and health impact assessment, including both the positive and
negative impacts during the construction, the operation and the abandonment period;

e proposed mitigation measures to reduce the potential harmful impacts to the nearby
environment, social issues, and health; and

e proposed monitoring program to monitor the environmental, social and health quality that
may be affected by the Project.

2.5 Study Area

The overall study area of the project will cover a 5-km area of the proposed exploration well site area
(both wells will be drilled from a single well pad) in Block IOR-7. The environmental and social
baseline data was focused within a 1-km buffer area of the well pad.

The outline of the study area is shown in Figure 2-2. The study area will be used to identify
sensitive receptors in the assessment of impacts on physical resources, biological resources, human
use values, and quality of life values. Examples of sensitive receptors are schools, temples, water
resources, residential areas, etc.
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2.6 ESHIA Methodology

The ESHIA was prepared following the scope outlined in Section 2.3. and the methodology provided
in Section 6: Impact Assessment.

2.6.1 Data Collection

2.6.1.1 Primary Data Sources

Data collected for this EIA include details of the proposed project, environmental baseline, socio-
economic setting and health conditions of the potentially affected areas. Data were obtained from
primary and secondary sources.

Primary data sources include:

e Environmental quality baseline survey for surface water, groundwater quality, and soil
survey conducted on 7 - 13 November 2014;

e Environmental quality baseline survey for noise and air quality survey conducted on
7 - 13 November 2014;

e A historical, archaeological and cultural resources meeting conducted on 7 - 13 November
2014;

o Traditional Ecological Knowledge (TEK) surveys with local farmers which focused on a
number of ecological indicators regarding biodiversity and ecological status was conducted on
7 - 13 November 2014;

e Socio-economic surveys conducted on 7 - 13 November 2014; and
e Focus Group meetings with villagers on 7 - 13 November 2014.
Additional primary data collection:

e Environmental quality baseline survey for surface water, groundwater quality, and soil
survey conducted on 4 — 6 December, 2017;

e Environmental quality baseline survey for noise and air quality survey conducted on
4 - 6 December, 2017

e A historical, archaeological and cultural resources meeting with Myanaung and Kyangin
Township General Administrative Department Authorities conducted on 5 — 6 December,
2017 (No cultural or heritage departmental office is located in the region;) and

e Attitude & Opinion surveys & Focus Group Meetings with villagers conducted on 5 — 6
December 2017.
2.6.1.2 Secondary Data Sources
Secondary data sources came from literature, relevant authorities in the project area. The secondary
data sources are cited throughout this report, and listed in the references section.
2.6.2 Policy, Legal and Institutional Framework
A review of all legislation relevant to the undertaking of industrial projects in Myanmar was
undertaken during the ESHIA process. The details are presented in Section 3.
2.6.3 Project Description

The Project was reviewed in order to gain a full understanding of the project and to compile
information on project activities. The Project is described in Section 4.
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264 Description of the Environment
Environmental, social and health information was collected and evaluated in the following areas:

e Physical Environment: geography, climate, air quality, noise, geology, soil, surface water
hydrology, surface water quality, groundwater;

o Biological Environment: flora, fauna, aquatic biota, threatened/endangered species, protected
areas;

e Human Use Values: land use, agriculture and industry, fishery and aquaculture, irrigation and
agricultural water sources, water supply, wastewater management, solid waste management,
transportation, power supply, electricity and communications;

o Quality-of-Life Values: local administration, demographics, socio-economy, archaeological
resources, tourism;

o Health: health services and public health statistics.

The Environmental Setting is described in Section 5.

2.6.5 Impact Assessment

An initial screening assessment of project activities consisted of developing a summary matrix of
project activities against environmental, social and health parameters to determine if potential impacts
were considered significant or not. If any issues were considered significant, then these were assessed
in more detail. Qualitative and quantitative analyses were conducted to assess potential impacts on
environmental, social or health receptors that may be caused by the proposed project activities. The
impact analysis criteria are summarized in Section 6.

The impact assessment also included an assessment of unplanned events. The assessment examines
the potential of the project to result in major hazardous events (such as a fire or oil spill from a blow-
out) or environmental hazards to impact the project and the environment (such as earthquakes). The
risk assessment includes a qualitative and a quantitative evaluation of risks to help further define the
probability and potential consequences of these major hazardous events, and to evaluate the
significance and the areas that might be impacted by these events. Specific systems for the further
management of the significant risks are then proposed. Residual risk was determined after
management measures were defined.

2.6.6 Cumulative Impact Assessment

A cumulative impact assessment was completed to identify those environmental, social or health
aspects that may not on their own constitute a significant impact but when combined with impacts
from past, present or reasonably foreseeable future activities associated with this and/or other projects,
result in a larger and more significant impact(s). The cumulative impact is described in Section 7.

2.6.7 Mitigation and Monitoring

In the impact assessment, a number of potentially significant impacts were identified. For each of
these project activities, mitigation measures were defined to prevent and/or reduce the likelihood or
magnitude of impacts and/or to limit the extent of an impact if one does occur. The proposed
mitigation measures take into account applicable guidelines, industry practices, expert judgement,
design techniques, and operational control.

In addition, environmental monitoring measures were designed to monitor the environment and
project activities. The purpose of these monitoring measures is: to evaluate the effectiveness of the
mitigation measures that will be put in place; to assess compliance with Myanmar legislation,
guidelines and standards; and to compare environmental conditions after implementation of the
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project to environmental baseline conditions to document possible change and/or impact. The
mitigation and monitoring measures are described in Section 8.

2.6.8 Public Consultation & Disclosure

The proposed project includes drilling and testing petroleum hydrocarbons for 2 exploration wells
from a single well pad site. The public involvement for this EIA consisted of four parts: meeting with
local authorities, focus group meetings, key informant interviews, opinion & attitude surveys with
household representatives.

A public involvement was conducted during 5 — 6 December covering 5 villages in Block IOR-7.

MOGE assisted [IEM/ PCMI by contacting local officials in each village and making arrangements for
our team to meet with them. MOGE too, participated in each focus group meeting and addressed
those questions appropriate for the government to answer. The public involvement & disclosure is
described in Section 9.

2.7 Organization of ESHIA Implementation

The impact assessment was completed by the Myanmar registered consultant companies; International
Environmental Management Co. Ltd. (IEM) and Environmental Quality Management Co. Ltd.
(EQM). The IEM & EQM consultant registrations are included in Appendix 1.

International Environmental Management Co. Ltd
No. 148/B, Dhamma Zedi Road, Bahan Township Yangon

Environmental Quality Management Co. Ltd
No. (233), Block 23, Sayeepin Lane
Thuwunna, Thingungyun Township, Yangon, Myanmar

2.71 ESHIA team

The impact assessment was conducted by Myanmar registered consultant companies International
Environmental Management Co. Ltd. (IEM) and Environmental Quality Management Co. Ltd. (EQM)
The ESHIA assessment team consisted of the individuals described in Table 2-1.
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Table 2-1: ESHIA Assessment Team
‘ No. Name Background / Expertise Responsib
‘ IEM
1 Ron Livingston 1979, Master's Degree in Natural Resources Senior Environmental Expert

Management, University of Manitoba, Winnipeg,
Manitoba, Canada.

1976, B.Sc., University of Manitoba, Winnipeg,
Manitoba, Canada.

2 Dylan Jenkins

2008, B.Sc. (Biosystems Engineering), University of
Manitoba, Canada

Environmental Analyst /
Biodiversity

3 Komgrit 2009, B. Sc. (Marine Sciences), Chulalongkorn Environmental Sampling /
Prawatlertudom University, Thailand Aquatic Biology
4 Ubonwan Sintopan 2007, MS. (Natural Resources Management), Asian Environmental Analyst / GIS

1 Dr. Ohnmar May Tin

Institute of Technology, Thailand

2004, B.S. (GEOGRAPHY), Chiang Mai University,
Thailand

2004 -2006, M.Sc in Environmental Engineering and

Hlaing Management, Asian Institute of Technology, Thailand Senior Environmental Expert /
1986-1996, Bachelor of Medicine and Bachelor of Local Coordinator
Surgery, Institute of Medicine, Myanmar
2 Daw Soe Moe Nwe 2013, B.Sc. (Forestry) Socio-economic Team Leader

3 U Khun Set Thar

2014, University of Forestry, Forestry

Socio-economic Team Leader /
Biodiversity Survey

U Thiha Htut

2012, Dagon University, Microbiology

Social surveyor

Daw Noe Noe Lwin

2014, Myanmar Maritime University, B.E (Naval
Architecture)

Social surveyor

6 Daw Thwe Thwe Htun B.Sc. (Chemistry) Social surveyor
7 Daw Yoon Mi Mi Thaw B.Sc. (Chemistry) Social surveyor
8 U Soe Pyae Htun 2012, Dagon University, Microbiology Air / Noise
9 U Ye Naung Htun 2013, University of Forestry, Forestry Air / Noise
10 U Kyaw Ko Ko 2009, Dagon University, Maths Air / Noise

1" U Win Sithu

2012, Dagon University, (UDE)

Water and Soil Sampling

12 U Zay Zay Ko

Diploma of Electrical Power

Water and Soil Sampling

Date Issued: 05/04/2018

File: PCMI Drilling Block IOR-7 02 IN_Final 01

Page 2-8




Environmental, Social and Health Impact Assessment (ESHIA) for I EM
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

3. Legal Framework

3. POLICY, LEGAL AND INSTITUTIONAL
FRAMEWORK

This section lists all legislation relevant to the undertaking of industrial projects in Myanmar. The
legislation can be divided into two categories as follows:

e PCMI Corporate HSSE Policy (summarized in Section 3.1)
e Policy & Legal Framework (Section 3.2)

e Contractual and other Commitments (Section 3.3)

o Institutional Framework (Section 3.4)

e Project’s Environmental and Social Standards (Section 3.5)

3.1 PCMI Corporate HSSE Policy

PCMI aims to achieve sustainable Health, Safety, Security and Environment (HSSE) performance and
ensure everyone goes home safely. The PETRONAS HSE Policy sets out the company commitments
in upholding the safety of people, assets and the environment.

The PETRONAS HSE Policy, applicable wherever PCMI operates, ensures every person at his or her
vicinity does the right thing, every time. The HSE Mandatory Control Framework and relevant
control mechanisms as per the technical standards and Zero Tolerance Rules (ZeTo) translate the
PETRONAS HSE Policy into action. Timely due-diligence and risks assessment findings, including
intervention plans, are deliberated at the Board Audit Committee for continuous improvements.

Safety is a shared accountability, where PCMI focus to ensure the reliability of operations and
business activities. Alongside robust governance mechanisms, PCMI leverage on the leadership of top
management personnel to inculcate stronger HSE discipline and mindset.

PCMI engages closely with stakeholders such as host governments, staff and contractors on relevant
HSE matters.

As a responsible employer and operator, the safety of personnel is of utmost importance. The
PETRONAS Zero Tolerance Rules, or “ZeTo Rules,” are among the many safe systems of work
PCMI has in place. ZeTo Rules prescribe 10 mandatory principles which must be adhered to by
everyone including third-party personnel at all PETRONAS facilities.
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PETRONAS

ZeTo Rules

Work with a valid work permit (PTW) required by the job
Bekerja menggunakan permit kerja (PTW) sah yang diperlukan

==ie

PTW

1111 Verify energy isolation before starting work
& Sahkan pengasingan tenaga sebelum memulakan kerja

X ﬂ Obtain authorisation before overriding or disabling safety critical equipment
Dapatkan kebenaran sebelum memintas atau menghentikan peralatan keselamatan kritikal

g 8
\pd
Obtain authorisation before entering a confined space
Dapatkan kebenaran sebelum memasuki ruang terkurung
W

Protect yourself against a fall when working at height
Lindungi diri daripada terjatuh ketika bekerja di tempat tinggi

Use the correct personal protective equipment (PPE) when handling hazardous chemicals
Gunakan peralatan perlindungan diri (PPE) yang betul ketika mengendalikan bahan kimia
merbahaya

Obtain authorisation before excavation or entering a trench
Dapatkan kebenaran sebelum melakukan kerja penggalian atau memasuki parit

Do not position yourself under a suspended load
Jangan berada di bawah muatan tergantung

Do not smoke outside designated areas or bring potential ignition sources into process
areas without authorisation

Jangan merokok di luar kawasan yang dibenarkan atau membawa masuk sebarang sumber
penyalaan (ignition source) ke dalam kawasan pemprosesan tanpa kebenaran

Do not use your mobile phone/walkie-talkie while driving, follow the speed limit and use
your seat belt

Jangan gunakan telefon bimbit/walkie-talkie ketika memandu, patuhi had laju dan pakai tali
pinggang keledar

DOBAEKPF
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3.2 Policy and Legal Framework

3.2.1 Environmental Policy & Framework

Environmental legislation and arrangements for environmental conservation in Myanmar are
developing rapidly. As part of Myanmar’s reform process that involves the updating and enforcing
environmental policy and legislation. The Framework for Economic and Social Reform (FESR 2013)
and the National Comprehensive Development Plan (NCDP 2011-2030) continue Myanmar’s goal of
environmental conservation.

At present, all laws relating to the environment are being formulated and administered by the sectoral
ministries and departments concerned. Section 3.2.2 provides a list of environmental legislation
relevant to the Project activities

3.2.2 National Environmental Legislation

The national legislation applicable to the Project comprises the following sources of law, listed
hierarchically in accordance with the Constitution and other laws of Myanmar:

e The Constitution of the Republic of the Union of Myanmar (2008);
The Myanmar Investment Law (2016);

Myanmar Environmental Conservation Laws (2012);
Environmental Conservation Rules (2014);
Environmental Impact Assessment Procedure (2015);

Draft Administrative Instruction of Environmental Impact Assessment Procedure (2015);

e Draft Environmental Impact Assessment Guidelines for Onshore and Offshore Oil and Gas
Developments (December 2015);

e Draft Guideline on Public Participation in Myanmar’s EIA Processes (2017);
e National Environmental Quality (Emission) Guideline (2015).

3.2.2.1 The Constitution of the Republic of the Union of Myanmar (2008)

The latest enacted Constitution of the Republic of the Union of Myanmar (May 2008) provides the
most up to date information on governing laws and regulations in Myanmar. The Constitution prevails
over any other national legislation or international agreements.

It guarantees every citizen equal rights before the law, and requires enactment of necessary laws that
recognize citizens’ freedom, equality, rights to liberty and justice, benefits, responsibilities, and
restrictions (Article 347, and 21 (a) and (d)).

Article (45) states that The Union shall protect and conserve natural environment. Article 390, calls
on the duty of its citizens to assist the Union on the following issues:

e preservation and safeguarding of cultural heritage;
e environmental conservation;
e striving for development of human resources;

e protection and preservation of public property.

3.2.2.2 Myanmar Investment Law (2016)

The Myanmar Investment Law, enacted in 2016, vastly simplified the process for investment
applications and offers a number of tax breaks, incentives, guarantees, rights and protections for
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business ventures. The Myanmar Investment Commission (MIC) is a government-appointed body
formed under the Myanmar Investment Law.

The law includes provisions to restrict or prohibit investment activities which affect public health, the
environment and ecosystems, which produce toxic waste or which engage with toxic chemicals;
duties of investors to conduct business in such a way as to avoid environmental damage, air and water
pollution, in accordance with existing laws as per the following sections

Chapter (12) Rights to Use Land, Section 50.

(a) An Investor who obtains a Permit or an Endorsement under this Law has the right to obtain a long-
term lease of land or building from the private owned or from the relevant government departments,
governmental organizations managed by the Government, or owned by the State in accordance with
the stipulations in order to do investment. Citizen investors may invest in their own land or building in
accordance with relevant laws.

(d) The investor shall register the land lease contract at the Office of Registry of Deeds in accordance
with the Registration Act.

Chapter (13), Section 51
(¢) shall appoint only citizens for works which does not require skill;

(d) shall appoint skilled citizen and foreign workers, technicians, and staff by signing an employment
contract between employer and employee in accordance with the labor laws and rules;

(e) shall ensure to obtain the entitlements and rights in the labor laws and rules, including minimum
wages and salaries, leave, holidays, overtime fees, damages, compensation of the workman, social
welfare, and other insurance related to workers in stipulating the rights and duties of employers and
employees and occupational terms and conditions in the employment contract;

(f) shall settle disputes arising among employers, among workers, between employers and workers,
and technicians or staff in the investment in accordance with the applicable laws.

Chapter (16) Responsibilities of Investors, Section 65. The Investor -

(e) shall immediately inform the Commission if it is found that natural mineral resources or antique
objects and treasure trove not related to the investment permitted above and under the land on which
the investor is entitled to lease or use and not included in the original contracts. If the Commission
allows, the investor shall continue to carry out the investment in such land, and if not allowed, the
investor shall transfer and carry out, by obtaining the permission, at the substituted place which is
selected and submitted by him;

(g) shall abide by the applicable laws, rules, procedures and best standards practiced internationally
for this investment so as not to cause damage, pollution, and loss to the natural and social
environment and not to cause damage to cultural heritage;

(1) shall close and discontinue the investment only after payment of compensation to employees in
accordance with applicable laws for any breach of employment contracts, closure of investment, sale
and transfer of investment, discontinuation of investment, or reduction of workforce;

(j) shall pay wages and salaries to employees in accordance with applicable laws, rules, procedures,
directives and so forth during the period of suspension of investment for a credible reason;

(k) shall pay compensation and indemnification in accordance with applicable laws to the relevant
employee or his successor for injury, disability, disease and death due to the work;

(1) shall supervise foreign experts, supervisors and their families, who employ in its investment, to
abide by the applicable laws, rules, orders and directives, and the culture and traditions of Myanmar;

(m) shall respect and comply with the labor laws;
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(n) shall have the right to sue and to be sued in accordance with the laws;

(o) shall pay effective compensation for loss incurred to the victim, if there is damage to the natural
environment and socioeconomic losses caused by logging or extraction of natural resources which are
not related to the scope of the permissible investment, except from carrying out the activities required
to conduct investment in a Permit or an Endorsement.

(p) shall allow the Commission to inspect in any places, when the Commission informs the prior
notice to inspect the investment;

(q) shall take in advance a Permit or an Endorsement of the Commission for the investments which
need to obtain prior approval under the Environmental Conservation Law and the procedures of
environmental impact assessment, before undertaking the assessment. Such investments shall be
submitted the situation of environmental and social impact assessment to the Commission during the
permitted investment period.

Section 71. In conducting their investment activities, the investor shall carry out health assessments,
cultural heritage impact assessments, environmental impact assessments and social impact
assessments according to the type of investment activities in accordance with the relevant laws, rules,
regulations and procedures.

3.2.2.3 The Environment Conservation Law (2012)
The Environmental Conservation Law (Pyidaungsu Hluttaw Law No. 9 / 2012) has the following
objectives:

a) to enable to implement the Myanmar National Environmental Policy;

b) to enable to lay down the basic principles and give guidance for systematic integration of the
matters of environmental conservation in the sustainable development process;

c) to enable to emerge a healthy and clean environment and to enable to conserve natural and
cultural heritage for the benefit of present and future generations;

d) toreclaim ecosystems as may be possible which are starting to degenerate and disappear;

e) to enable to manage and implement for decrease and loss of natural resources and for
enabling the sustainable use beneficially;

f) to enable to implement for promoting public awareness and cooperation in educational
programmes for dissemination of environmental perception;

g) to enable to promote international, regional and bilateral cooperation in the matters of
environmental conservation;

h) to enable to cooperate with Government departments, Government organizations,
international organizations, non-government organizations and individuals in matters of
environmental conservation.

The following sections are related to pollution control and penalties:
Section 7 of the law, The rights of the Committee are as follows:

(o) managing to cause the polluter to compensate for environmental impact, cause to contribute fund
by the organizations which obtain benefit from the natural environmental service system, cause to
contribute a part of the benefit from the businesses which explore, trade and use the natural resources
in environmental conservation works;

Section 14. A person causing a point source of pollution shall treat, emit, discharge and deposit the
substances which cause pollution in the environment in accord with stipulated environmental quality
standards.

Section 15. The owner or occupier of any business, material or place which causes a point source of
pollution shall install or use an on-site facility or controlling equipment in order to monitor, control,

Date Issued: 05/04/2018

P -
File: PCMI_Drilling_Block_IOR-7_03_Legal Final_01 age 3-5




IEM

Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

3. Legal Framework

manage, reduce or eliminate environmental pollution. If it is impracticable, it shall be arranged to
dispose the wastes in accord with environmentally sound methods.

Section 29. No one shall violate any prohibition contained in the rules, notifications, orders, directives
and procedures issued under this Law.

3.2.2.4 Environmental Conservation Rules (June 2014)

The Environmental Conservation Rules relating to the Environmental Conservation Law, were
enacted in 2014 which contain specific items relating to IEE, EIA and pollution prevention which fall
under the powers of the Ministry Natural Resources and Environmental Conservation.

Section 54. The business, department, organization or person who would carry out categories of plan,
business or activity stipulated under rule 52:

(a) shall carry out environmental impact assessment for his plan, business or activity;

(b) submit to the Ministry in advance by which organization or person, the environmental impact
assessment is intended to be carried out;

(¢) submit the environmental impact assessment report to the Ministry.

Section 55. The plan, business or activity which is established before the issue of these rules and
responsible to carry out the environmental impact assessment or initial environmental examination
shall prepare the environmental management plan in accord with the environmental impact
assessment procedure to be issued under the Law and submit to the Ministry. The Ministry shall
scrutinize the environmental management plan for approving it. The person who carries out the
project, business or activity shall implement the environmental management plan approved by the
Ministry and matters stipulated by the Ministry within the time stipulated by the Ministry.

Section 56. The person who carries out any project, business or activity shall arrange and carry out for
conducting the environmental impact assessment for any project, business or activity by a qualified
third person or organization accepted by the Ministry.

Section 69.

(a) Any person shall not emit, cause to emit, dispose, cause to dispose, pile and cause to pile, by any
means, the pollutants and the hazardous waste or hazardous material stipulated by notification under
the Law and any of these rules at any place which may affect the public directly or indirectly.

(b) Any person shall not carry out to damage the ecosystem and the natural environment which is
changing due to such system, except for carrying out with the permission of the Ministry for the
interest of the people.

3.2.2.5 Environmental Impact Assessment Procedure (2015)

Environmental Impact Assessment Procedures have been prepared by MONREC under the
Environmental Conservation Law, 2012. It requires that the Project proponent shall include in its
evaluation environmental, social and health aspects of the environment, and shall identify and assess
all adverse impacts and risks for environment, social issues and, if relevant, health that potentially
could arise from the Project.  Therefore this law shall be effectively considered an ESHIA procedure
framework.

CHAPTER VIII. Environmental Compliance Certificate, Conditions and Revisions to
Conditions

Section 87. Upon receipt of the written approval from the relevant authority, the Project Proponent
shall commence implementation of the Project strictly in accordance with the conditions attached to
the ECC and including the EMP, within such time as may be prescribed by the Ministry.
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Responsibility for all Adverse Impacts
Section 102. The Project Proponent shall bear full legal and financial responsibility for:

a) all of the Project Proponent's actions and omissions and those of its contractors, subcontractors,
officers, employees, agents, representatives, and consultants employed, hired, or authorized by the
Project acting for or on behalf of the Project, in carrying out work on the Project; and

b) PAPs until they have achieved socio-economic stability at a level not lower than that in effect prior
to the commencement of the Project, and shall support programs for livelihood restoration and
resettlement in consultation with the PAPs, related government agencies, and organizations and other
concerned persons for all Adverse Impacts.

Section 103. The Project Proponent shall fully implement the EMP, all Project commitments, and
conditions, and is liable to ensure that all contractors and subcontractors of the Project comply fully
with all applicable Laws, the Rules, this Procedure, the EMP, Project commitments and conditions
when providing services to the Project.

Section 104. The Project Proponent shall be responsible for, and shall fully and effectively
implement, all requirements set forth in the ECC, applicable Laws, the Rules, this Procedure and
standards.

Section 105. The Project Proponent shall timely notify and identify in writing to the Ministry,
providing detailed information as to the proposed Project's potential Adverse Impacts.

Section 106. The Project Proponent shall, during all phases of the Project (pre-construction,
construction, operation, decommissioning, closure and post-closure), engage in continuous, proactive
and comprehensive self-monitoring of the Project and activities related thereto, all Adverse Impacts,
and compliance with applicable laws, the Rules, this Procedure, standards, the ECC, and the EMP.

Section 107. The Project Proponent shall notify and identify in writing to the Ministry any breaches
of its obligations or other performance failures or violations of the ECC and the EMP as soon as
reasonably possible and in any event, in respect of any breach which would have a serious impact or
where the urgent attention of the Ministry is or may be required, within not later than twenty-four (24)
hours, and in all other cases within seven (7) days of the Project Proponent becoming aware of such
incident.

Section 108. The Project Proponent shall submit monitoring reports to the Ministry not less frequently
than every six (6) months, as provided in a schedule in the EMP, or periodically as prescribed by the
Ministry.

Section 109. The monitoring reports shall include:
a) documentation of compliance with all conditions;

b) progress made to date on implementation of the EMP against the submitted implementation
schedule;

c¢) difficulties encountered in implementing the EMP and recommendations for remedying those
difficulties and steps proposed to prevent or avoid similar future difficulties;

d) number and type of non-compliance with the EMP and proposed remedial measures and timelines
for completion of remediation;

e) accidents or incidents relating to the occupational and community health and safety, and the
environment; and

) monitoring data of environmental parameters and conditions as committed in the EMP or otherwise
required.
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Section 110. Within ten (10) days of completing a monitoring report as contemplated in Article 108
and Article 109 in accordance with the EMP schedule, the Project Proponent shall make such report
(except as may relate to National Security concerns) publicly available on the Project’s website, at
public meeting places (e.g. libraries, community halls) and at the Project offices. Any organization or
person may request a digital copy of a monitoring report and the Project shall, within ten (10) days of
receiving such request, submit a digital copy via email or as may otherwise be agreed upon with the
requestor.

Section 113. For purposes of monitoring and inspection, the Project Proponent:

a) shall grant to the Ministry and/or its representatives, at any time during normal working hours,
access to the Project’s offices and to the Project site and any other location at which the Project
activities or activities related to the Project are performed; and

b) from time to time as and when the Ministry may reasonably require, shall grant the Ministry access
to the Project’s offices and to the Project site and any other location at which the Project activities or
activities related to the Project are performed.

Section 115. In the event of an emergency, or where, in the opinion of the Ministry, there is or may
exist a violation or risk of violation of the compliance by the Project with all applicable environmental
and social requirements, the Project shall grant full and immediate access to the Ministry at any time
as may be required by the Ministry.

3.2.2.6 National Environmental Quality (Emission) Guideline (2015)

MONREC has established environmental quality standards, the National Environmental Quality
Standard [Legal Reference: ECL 2012 (Article 2¢) and EQS 2016].

Section 1

These national Environmental Quality (Emission) Guidelines (hereafter referred to as Guidelines)
provide the basis for regulation and control of noise and vibration, air emissions, and liquid discharges
from various sources in order to prevent pollution for purposes of protection of human and ecosystem
health.

Section 4

Unless otherwise indicated, these Guidelines refer to emission sources, and are intended to prevent or
minimize adverse impacts to environmental quality or human health by ensuring that pollutant
concentrations do not reach or exceed ambient guidelines and standards. The Guidelines apply to
projects that generate noise or air emissions, and / or that have either direct or indirect discharge of
process water, wastewater from utility operations or storm water to the environment.

Section 5

General and industry-specific Guidelines as set out in Annex 1 — Emissions Guidelines shall apply to
any project subject to EIA Procedure, as adopted by the Ministry, in order to protect the environment
and to control pollution in the Republic of the Union of Myanmar. These Guidelines specifically
apply to all project types listed in the EIA Procedure under ‘Categorization of Economic Activities for
Assessment Purposes’ which sets out projects that are subject to EIA or initial environmental
examination.

Section 6

Provisions of the general and applicable industry-specific Guidelines shall be reflected in project
environmental management plan (EMP) and environmental compliance certificate (ECC) and together
constitute a project’s commitment to take necessary measures to avoid, minimize and control adverse
impacts to human health and safety, and the environment through reducing the total amount of
emissions generation; to adopting process modifications, including waste minimization to lower the
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load of pollutants requiring treatment; and as necessary, to apply treatment techniques to further
reduce the load of contaminants prior to release or discharge.

Section 7

Recognizing that these Guidelines are intended to prevent pollution through reducing the mass of
pollutants emitted to the environment, dilution of air emissions and effluents to achieve maximum
permitted values is not acceptable. Specified guideline values should be achieved, without dilution, at
least 95 percent of the time that a project is operating, to be calculated as a proportion of annual
operating hours.

Section 9

As specified in the EIA Procedure, all projects are obliged to use, comply with and refer to applicable
national guidelines or standards or international standards adopted by the Ministry. These Guidelines
will henceforth be applied by the Ministry in satisfying this requirement until otherwise modified or
succeeded by other guidelines or standards.

As specified in the EIA Procedure, following project approval a project shall commence
implementation strictly in accordance with the project EMP and any additional requirements set out in
the project ECC, which will encompass conditions relating to emissions. In this regard, the Ministry
will require that projects adhere to general and applicable industry guidelines as set out in Annex 1.

Section 11

As specified in the EIA Procedure, projects shall engage in continuous, proactive and comprehensive
self monitoring of the project and comply with applicable guidelines and standards. For purposes of
these Guidelines, projects shall be responsible for the monitoring of their compliance with general and
applicable industry-specific Guidelines as specified in the project EMP and ECC.

Section 12

Air emissions, noise, odor, and liquid / effluent discharges will be sampled and measured at points of
compliance as specified in the project EMP and ECC.

3.2.2.7 Draft Administrative Instruction of Environmental Impact Assessment
Procedure (2015)

In exercise of the power conferred under Section 42 b)of Myanmar Environmental Conservation Law
(Law No. 9,2012), the following Administrative Instruction of Environmental Impact Assessment
Procedure:

The objectives of the Instruction are to provide a common framework and formats to project
proponent/practitioners of relevant study for IEE/EIA type project should be considered as to ensure a
minimum quality level of the report sand/or documents to be submitted to the Ministry (i.e. Project
Proposal, Scoping Report and TOR, IEE Report, EIA Report and EMP) for Project Proponents and
their Study Team.

Section 4. IEE/EIA studies should:

(a) Present the characteristics of a project and its justification;

(b) Describe the environmental and social baseline data of the study area as well as the changes that
will occur during and after project implementation;

(c) Analyze project alternatives and define measures that will minimize negative impacts on
environmental, social, health and cultural components, and maximize benefits to affected
communities; and

(d) Propose environmental, social, health and cultural management and monitoring plans to ensure
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that the requests from the government and the commitments of the Project Proponent are
implemented.

Section 11. The Project Proposal, IEE Report, Scoping Report and ToR, EIA Report, EMP report and
the other documents determined in the EIA Procedure shall be written in Myanmar language or in
English language. In case where the reports/documents are written in English language, at least the
executive summary of the reports/documents shall be translated into Myanmar language.

Section 12. The every material to be distributed to local stakeholders in Public Consultations
Meetings shall be in Myanmar language.

Section 15. Prior to commencement of the IEE investigation, the Project Proponent shall carefully
select the consultants from the list of registered consultants published by the Ministry and organize
the study team, and inform to the Ministry along with the filled Official Application Form A3 of
Annex 6 of this Instruction as to identify the study team, in accordance with Article 32 of the EIA
Procedure and Article 32 of the Consultant Registration Scheme for the Concerning Organizations or
Persons Undertaking Environmental Impact Assessment and Initial Environmental Examination.

Section 16. Prior to commencement of the EIA investigation, the Project Proponent shall carefully
select the consultants from the list of registered consultants published by the Ministry and organize
the study team, and inform to the Ministry along with the filled Official Application Form A5 of
Annex 6 of this Instruction as to identify the study team, in accordance with Article 45 of the EIA
Procedure and Article 32 of the Consultant Registration Scheme for the Concerning Organizations or
Persons Undertaking Environmental Impact Assessment and Initial Environmental Examination.
3.2.2.8  Draft Guideline on Public Participation in Myanmar’s EIA Processes (2017)
Section 1.2. Objectives and application

a) This Guideline provides an indication of the type, level and approach to public participation
expected to give effect to the requirements for meaningful public participation in the EIA Procedure.

b) For the purposes of this Guideline, the term public participation is used to encompass the minimum
requirements in the EIA Procedure, and recommendations on good practice that go beyond these
minimum requirements, relating to:

(1) information disclosure;
(ii) consultation, including through meetings; and

(iii) the consideration of public views, concerns and inputs at all stages of the EIA process,
including the decision-making steps.

¢) In accordance with the EIA Procedure, this Guideline applies to the preparation, review,
implementation and monitoring of the EIA process, which comprises:

(i) Initial Environmental Examinations (IEEs)
(i1) Environmental Impact Assessments (EIAs) and
(ii1) Stand-alone Environmental Management Plans (EMPs)

d) The Guideline has been structured in line with the EIA Procedure and in the following way to
enable users to focus on the parts of the EIA process relevant to a particular Project Proposal:

(1) Chapter 1 provides general provisions about the Guideline and its application

(1) Chapter 2 provides information about planning public participation that should apply to all
types of Project Proposals under the EIA Procedure
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(ii1) Chapter 3 applies to IEE Type Projects
(iv) Chapter 4 applies to EIA Type Projects
(v) Chapter 5 applies to Project Proposals requiring a stand-alone EMP

(vi) Chapter 6 applies to the implementation of all projects that are approved following the
EIA process.

e) This Guideline promotes public participation as early as possible in the development of project
proposals and undertaking of EIA processes possible in order to maximise the benefits of relationship-
building between Project Proponents and local communities.

(1) In this context, while the EIA Procedure does not mandate public participation at the
screening step, Project Proponents are encouraged to undertake public participation before
and during screening in accordance with the principles and approaches in this Guideline.

(i1) Public participation is also important at this step because the screening decision may
result in no further formal EIA process and therefore this may be the only opportunity for
communities to contribute to a government decision in the EIA process.

f) This Guideline is to be adapted by Project Proponents, EIA Consultants and government agencies
to the particular circumstances when implementing the public participation requirements under the
EIA Procedure.

g) The Guideline is also intended to provide all stakeholders, including project affected people (PAP),
with an understanding of the type of public participation that can be expected, subject to adaptation to
fit the particular circumstances.

h) The Guideline may also be used to guide public participation processes in circumstances where
public participation is not legally required, but is recognised to be beneficial to the development of the
project proposal and relationships with PAP and other stakeholders.

1) Throughout this Guideline, a reference to a task or responsibility of the EIA Consultant should be
understood as applying ultimately to the Project Proponent as the responsible and accountable party.

3.2.3 Project-Relevant Laws

The Myanmar Environmental Conservation Law, Environmental Conservation Rules, Environmental
Quality (Emission) Standards are the first step to address all the complex environmental and social
management issues faced by Myanmar. A number of other laws exists which, either directly or
indirectly, relate to environmental and social management of the project. The other relevant Myanmar
government agencies/ requirements applicable to the Project are summarized below:

e The Petroleum and Petroleum Products Law, 2017, Section 8 (m), Section 9 (a, c, d),
Section 19(a,b,e), Section 10 (a,c,d,f)
Public Health Law, 1972

e The Prevention and Control of Communicable Disease Law, 1995
The Control of Smoking and Consumption of Tobacco Product Law, 2006 (Section
9)

o The Myanmar Fire Force Law, 2015 (Section 25)
The Protection and Prevention of Antique Objective Law, 2015 (Section 12)

e The Protection and Prevention of Ancient Monument Law, 2015 (Section 12, 20(f)
(c), 15(c))

e Employment and Skill Development Law, 2013 (Section 5, 14, 30)

o The Factories Act, 1951 (Before notification that this project is oilfield issued by
MOEE)
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e The Oilfields Act, 1918
e The Welfare of Labors of Oilfield Act, 1951(After notification)
e The Workmen Compensation Act, 1951
e Labor Organization Law, 2012
e Settlement of Labor Dispute Law, 2012
e  Minimums Wages Law, 2013
e Payment of Wages Law, 2016- (3,4,8,7(ii1),9,10(a) to ¢
e Social Security Law, 2012 - 11, 16(a), 48(a), 51(a) (b), 54
e Leaves and Holidays Act, 1951
o The Explosive Act (1887)
o The Explosive Substances Act (1908)
o Fresh Water Fisheries Law, 1991 (Section 40)
e The Motor Vehicles Law, 2015 and Rules, 1987
e Myanmar Insurance Law, 1993 (Section 16)
e Forest Law, 1992 (Section 12)
e Protection of Wildlife and Wild Plants and Conservation of Natural Areas Law 1994
e The Underground Water Act, 1930
e The Farmland Law, 2012 (Section 30)
o The Protection and Prevention of Cultural Heritage Area, 2015 (Section 20, 23,

29(b))

e The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013
(Section 16,17,23,27)

e Import and Export Law, 2012 (Section 7)

e Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b),
21(a)(b), 19, 11(a) (b))

e Occupational Safety and Health Law (Draft)

3.2.3.1 Petroleum and Petroleum Products Law, 2017

The Petroleum and Petroleum Products Law (the “PPPL”) 2017 was enacted by Pyaydaungsu Htuttaw
as Pyaydaungsu Htuttaw Law No. 20/2017 on 1st August 2017 to repeal the Petroleum Act 1934. The
PPPL contains the provisions on import and export, transportation, storage, refinery, distribution,
inspection and testing of petroleum and petroleum products and issuance of relevant licenses.

Licenses for exportation, importation, transportation, transit, storage, refinery, distribution, testing of
petroleum and any petroleum products must be obtained from the MOEE, other relevant Ministries
and Any business related with the petroleum products cannot be operated without a relevant license.

3.2.3.2  Public Health Law, 1972

Section 3 of the Public Health Law empowers the Government of the Union of Myanmar to carry out
measures relating to environmental health, such as garbage disposal, use of water for drinking and
other purposes, radioactivity, protection of air from pollution, sanitation works and food and drug
safety.

Provisions to promote and safeguard public health including measures and prohibitions regarding
environmental health

Section 9 of this law empowers the Government to carry out measures relating to environmental
health, such as garbage disposal, use of water for drinking and other purposes, radioactivity,
protection of air from pollution, sanitation works and food and drug safety. However, detailed
provisions do not exist to ensure more effective and comprehensive regulation of these areas.
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3.2.3.3 The Prevention and Control of Communicable Disease Law, 1995

The Prevention and Control for Communicable Diseases Law (No. 01/1995) (Revised in No. 16/2011)
includes Provisions to prevent the outbreak of communicable diseases; regulate environmental
sanitation; and measures in the event of a disease epidemic

Section 8
Aim: For the prevention and control of Communicable Disease.

Under the supervision and guidance of the Health Officer of the relevant area, undertake the
responsibility of carrying out the following environmental sanitation measures:-

(a) in-door, out-door sanitation or inside the fence outside the fence sanitation;

(b) well, ponds and drainage sanitation;

(c) proper disposal of refuse and destruction thereof by fire;

(d) construction and use of sanltary latrines; and

(e) other necessary environmental sanitation measures.

3.2.34 The Control of Smoking and Consumption of Tobacco Product Law, 2006
(Section 9)

The Control of Smoking and Consumption of Tobacco Product Law (No. 05/2006)

Chapter IV - Non-Smoking Areas

Section 6. The following compounds, buildings, rooms and places are non-smoking areas:

(a) hospital buildings, offices, compounds and other buildings in the compound except staff houses
and apartments in the hospital compound;

(b) medical treatment centres and clinics;
(c) stadium and indoor playing fields;
(d) children drill sheds and playgrounds;

(e) teaching buildings, classrooms, offices, compounds and other buildings in the compound except
staff houses and apartments in the school compound;

(f) teaching buildings of universities, degree colleges, colleges and institutes, classrooms and offices;
(g) opera houses, cinema halls, video halls and other buildings of entertainment;

(h) marts, department stores, stores and market sheds;

(1) museums, archives, public libraries and reading rooms;

(j) elevators and escalators;

(k) motor vehicles and aircrafts for passenger transport;

(1) air-conditioned public rooms;

(m) public auditoriums;

(n) teaching buildings and classrooms of private tuition classes and training schools;

(o) other public compounds, buildings and places prescribed through notification by the Ministry of
Health.

Section 7. Places to which the public have access in the following buildings, vehicles and crafts are
non- smoking areas except the private offices and rooms. However, specific places where smoking is
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allowed, shall be arranged in such areas:

(a) buildings of offices and departments;

(b) buildings of factories and workshops;

(c) buildings of hotels, motels, guest houses and lodging houses;

(d) buildings of railway stations, airports, ports and highway bus terminals;
(e) restaurants;

(f) trains and vessels for passenger transport:

(g) other public buildings, rooms and places prescribed through notification by the Ministry of Health.

3.2.3.5 The Myanmar Fire Force Law, 2015 (Section 25)

The Myanmar fire force law, 2015 covers requirements for fire fighting and fire protection as follows:

Chapter (2) Section (3-a,b,c,d) It is covered all the issue of
man-made disaster to the
nations.

Chapter (8) Section (15-a,b,c,d), Section (17- Itis covered all the steps how to

a,b,c.d,e.f) protect the fire issues
Chapter (11) Section (24) Section (25-a,b) Section Issue of Prohibitions and plan
(26) (27), (28), (29), (30), (31), (32), how to manage for firefighting
(33)

Chapter (12) Section (34), (35), (36), (37), (38), (39) Penalties

Chapter (13) Section (40), (41), (42), (43), (44), General Information to protect
(45), (46), (47) laws regulations and penalties

3.2.3.6 The Protection and Prevention of Antique Objective Law, 2015 (Section 12)

The Protection and Preservation of Antique Objects Law (No. 43/2015) covers requirements for the
finding of antique objects.

Section 12. The person who finds any object which has no owner or custodian, he shall promptly
inform the relevant Ward or Village-Tract Administrator if he knows or it seems reasonable to assume
that the said object is an antique object.

Section 13.

(a) If the information is received under section 12, the Ward or Village- Tract Administrator shall
keep the said object as may be necessary and shall forward the information to the relevant Township
Administrative Office within 14 days. The Township Administrator shall promptly carry out the
necessities and inform the Department within 7 days from the date on which the information is
received;

(b) The Department shall inspect whether it is a real antique object or not and keep or cause to keep as
may be necessary in accord with the stipulations when the information is received under sub-section

(a).
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3.2.3.7 The Protection and Prevention of Ancient Monument Law, 2015 (Section 12,
20(f) (c), 15(c))
The Protection and Preservation of Ancient Monuments Law (No. 51/2015)

Section 12. If a person who finds an ancient monument of over one hundred years old and above or
under the ground or above or under the water which has no owner or custodian knows or it seems
reasonable to assume that the said monument is an ancient monument, he shall promptly inform the
relevant Ward or Village-Tract Administrative Office.

Section 13.

(a) If the information is received under Section 12, the Ward or Village- Tract Administrator shall
keep the said monument as may be necessary and shall forward the information to the relevant
Township Administrative Office within 14 days. The Township Administrator shall promptly carry
out the necessities and inform the Department within 7 days from the date on which the information is
received.

(b) The Department shall inspect whether it is a real ancient monument or not and keep or cause to
protect as may be necessary in accord with the stipulations when the information is received under
sub-section (a).

Chapter VII. Applying for prior Permission, Scrutiny and Issue

Section 14. Any Department, any organization or any person desirous of any of the followings shall
abide by the provisions of other existing laws and apply for the prior permission under this Law to the
Department in accord with the stipulations:

(a) repairing and maintaining the whole or a part of an ancient monument without altering its original
form or its original workmanship or altering the boundary of its enclosure;

(e) surveying, digging and researching places where an ancient monument is situated,

Section 15. A person aiming at realizing any of the followings within the specified area of an ancient
monument shall apply to get prior permission to the Department:

(b) constructing or extending or repairing new buildings including hotels, factories and residential
buildings or fencing or extending a fence;

(c) digging to search petroleum, natural gas, gem or mineral, piping petroleum and natural gas,
constructing factories, connecting national grid, constructing communication tower, constructing or
extending infrastructures such as road, bridge, airfield, irrigation and embankment;

(d) connecting underground electric cable, communication cable and other underground works;

(f) gold sieving, digging, burning bricks, digging well, lake, creek, ditch, gully, pit digging, refilling,
levelling, mining, quarry, gravel digging and unearth sand, removing the mounds and hills which can
damage the physical feature of the land;

Chapter VIII Prohibitions

Section 19. No one shall carry out any of the following acts within the specified campus of an ancient
monument without the written permission of the Department:

(a) destroying or damaging an ancient monument;

(b) carrying out to alter the original form or the original workmanship of an ancient monument;
(c) digging to search for remains;

(d) looting and removing original elements and artefacts from an ancient monument.

Section 20. No one shall carry out any of the following acts which are assumed to cause damage to an
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ancient monument within the specified area of an ancient monument or of a listed ancient monument
without a written prior permission:

(b) using machines which causes vibration within the specified place of an ancient monument and
running various types of vehicles;

(¢) cultivating, gardening, breeding, fencing by blocking nearby an ancient monument or doing any
other act which can affect an ancient monument;

(d) emission of gas such as hot-air balloon which can affect an ancient monument;

(e) landing and taking off and, flying aeroplane and helicopter which can directly or indirectly affect
an ancient monument;

(f) discarding chemical substance and rubbish which can affect an ancient monument and the

environment.

3.2.3.8  The Development of Employees and Expertise (Skill), 2013 (Section 5, 14,
30)

Employment and Skill Development Law (No 29/2013)

Section 5.

(a) (1) If the employer has appointed the employee to work for an employment, the employment
agreement shall be made within 30 days. But it shall not be related with government department and
organization for a permanent employment.

(2) If pre training period and probation period are stipulated before the appointment the said trainee
shall not be related with the stipulation of sub-section (1).

(b) The following particulars shall be included in the employment agreement:
(1) the type of employment;

(2) the probation period;

(3) wage, salary;

(4) location of the employment; (5) the term of the agreement; (6) working hour;
(7) day off, holiday and leave; (8) overtime;

(9) meal arrangement during the work hour;

(10) accommodation;

(11) medical treatment;

(12) ferry arrangement to worksite and travelling;

(13) regulations to be followed by the employees;

(14) if the employee is sent to attend the training, the limited time agreed by the employee to continue
to work after attending the training;

(15) resigning and termination of service;

(16) termination of agreement;

(17) the obligations in accord with the stipulation of the agreement;

(18) the cancellation of employment agreement mutually made between employer and employee;

(19) other matters;
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(20) specifying the regulation of the agreement, amending and supplementing;
(21) miscellaneous.

(c) The worksite regulations contained in the employment agreement shall be in compliance with any
existing law and the benefits of the employee shall not be less than those of the any existing law.

(d) According to the employment agreement, the Ministry shall issue the notification for paying the
stipulated compensation to the employee by the employer, if the work is completed earlier than the
stipulated period or the whole work or any part of it have to be terminated due to unexpected
condition or the work has to be terminated due to various conditions.

(e) The employment agreement made under sub-section (a) shall be related with daily wage workers,
piece rate workers who are appointed temporarily in the government department and organization.

(f) The worksite regulations and benefits contained in the employment agreement mutually made
between the employer and employee or among the employees shall be amended as necessary, in
accord with the existing law.

(g) The employer shall send a copy of the employment agreement made between the employer and
employee, to the relevant employment and labour exchange office within the stipulated period and
shall get the approval of it.

(h) The employment agreement made before the enforcement of this law shall be confirmed up to the
end of the term of the original agreement.

Section 14. The employer shall carry out the training program in accord with the work requirement in
line with the policy of the skill development team to develop the skill relating to the employment for
the workers who are proposed to appoint and working at present.

Section 30.

(a) The employer of the industry and service business shall put in to the fund monthly as put in fees
without fail for the total wages of the subordinates and the supervisors' salary for not less than 0.5%;

(b) Put in money paid under sub-section (a) shall not be deducted from the wage and salary of the
employees.

3.2.3.9 The Factories Act, 1951 (Before notification that this project is oilfield
issued by MOEE)

The Factories Act, 1951 and Law Amending the 1951 Factories Act -Pyidaungsu Hluttaw Law No.
12/2016 contains provisions for the proper disposal of waste and effluents in factories; treatment of
waste water; regulations for health and cleanliness in factories, and the prevention of hazards

Section 23: Fencing of Machinery

(1) In every factory the following shall be securely fenced by safe-guards of substantial construction
which shall be constantly maintained and kept in position while the machinery is in operation:-

Section 30: Hoists and Lifts

(1) Every hoist or lift shall be of good mechanical construction, sound material and strength and shall
be properly maintained.

(2) Every hoist or lift shall be thoroughly examined by an authorised examiner at least once in every
period of six months and a register shall be kept containing the prescribed particulars for every such
examination.

(3) Every hoistway or liftway shall be sufficiently protected by an enclosure fitted with gates. The
hoist or lift and every such enclosure shall be so constructed as to prevent any person or thing from
being trapped between any part of the hoist or lift and any fixed structure or moving part.
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(4) The maximum safe working load shall be clearly marked on every hoist or lift and no load greater
than that shall be carried thereon.

(5) The cage of every hoist and lift used for carrying persons shall be fitted with a gate on each side
which provides access to a landing.

Section 32: Revolving Machinery

(1) In every factory in which the process of grinding and abrading is carried on there shall be
permanently affixed to or placed near each machine in use a notice indicating the maximum safe
working peripheral speed of every grinding of abrading wheel. The speed of the shaft or spindle upon
which the wheel is mounted, and the diameter of the pulley necessary to secure such safe working
peripheral speed.

(2) The speeds indicated in notice under sub section (1) shall not be exceeded.

(3) Effective measures shall be taken in the factory to ensure that the safe working peripheral speed of
every revolving vessel, cage, basket fly wheel, pulley, discs or similar appliance driven by power is
not exceeded.

Section 33 (1): Pressure Plant

(1) If in any factory, any part of the machinery or plant used in a manufacturing process is operated at
a pressure above atmospheric pressure, effective

measures shall be taken to ensure that safe working pressure of such parts is not exceeded.

(2) The President may make rules providing for the examination and testing of any plant or machinery
refer to in sub section (1) and prescribing such other safety measures in relation thereto as may in his
opinion be necessary in any factory or class of factories.

Section 35: Heavy Lifting

(1) No woman adolescent or child shall be employed in any factory to lid or carry or move any load
so heavy as to be likely to cause injury.

(2) The President may make rules prescribing the maximum weights that may be lifted, carried or
moved ordinarily by persons employed in factories or in any class or description of factories or in
carrying on specified process.

Section 37: Protection of Eyes

In respect of any such manufacturing process carried on in any factory as may be prescribed, being a
process which involves-

(a) risks of injury to the eyes from particles or fragments thrown off in the course
(b) of the process; or

(c) risk to the eyes of exposure to excessive light, the President may make rules that require that
effective screens or suitable goggles shall provide for the protection of persons employed on, or in the
immediate vicinity of the process.

Section 37: Protection from Fumes

(1) In any factory no person shall enter or be permitted to enter any chamber, tank, vat, pit, pipe, flue
or other confined space in which dangerous fumes are liable to be present to such an extent as to
asphyxiate persons, unless it is provided with a man-hole of adequate size, or other effective means of
egress.

(2) No portable electric light of voltage exceeding 24 volts shall be permitted in any factory for use
inside any confined space referred to in sub-section (1), and where the dangerous fumes present are
likely to be inflammable, no lamp or light other than that of flame-proof construction shall be

Date Issued: 05/04/2018

Page 3-1
File: PCMI_Drilling_Block_IOR-7_03_Legal Final_01 age 3-18




IEM

Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

3. Legal Framework

permitted to be used in such confined space.

(3) No person in any factory shall enter or be permitted to enter any such confined space referred to in
sub-section (1) unless all possible measures have been taken to remove any fumes which may be
present and to prevent any ingress of fumes and unless either,

(a) a certificate in writing has been given by an authorised examiner, based on a test carried out by
himself, that the space is free from dangerous fumes and fit for persons to enter; or

(b) the person entering is wearing a suitable breathing apparatus and a belt securely attached to a rope
the free end of which is held by a person standing outside the confined space.

(4) In every factory suitable breathing apparatus, reviving apparatus and belts and ropes shall be kept
ready for immediate use in the vicinity of any such confined space which any person has entered. All
such apparatus shall be examined at regular intervals and certified by an authorised examiner to be fit
for use; and a sufficient number of the persons from amongst the employed in every factory shall be
trained in the use of all such apparatus and in artificial respiration.

(5) In any factory no person shall be permitted to enter any boiler, boiler furnace, boiler flue,
chamber, tank, vat, pipe, or other confined space for the purpose of working or making any of
examination therein until it has been sufficiently cooled by ventilation or otherwise so as to be safe for
persons to enter.

(6) The President may make rules prescribing the minimum dimensions of the manholes referred to in
sub-section (1), and may by order in writing exempt or subject to such conditions as he may think fit,
any factory or class or description of factories from compliance with any of the provisions of this
section.

Section 39: Explosive or Inflammable Dust, Fume, Etc.

(1) Where in any factory any manufacturing process produces dust, fume or vapour of such nature and
to such an extent as to be liable to explode on ignition. All possible measures shall be taken to prevent
any such explosion by -

(a) effective enclosure of the plant or machinery used in the manufacturing process;
(b) removal or prevention of accumulation of dust, fume or vapour;
(c) isolation or effective enclosure of all possible sources of ignition

(2) Where in any factory the plant or machinery used in a process referred to in sub-section (1) is not
so constructed as to withstand the force of such an explosion, all possible measures shall be taken to
prevent the spread of the explosion and to minimize the damage caused thereby, by providing chokes,

baffles, vents or other effective appliances in the plant or machine.

(3) Where in any factory any part of a plant or machinery that contains any explosive or inflammable
fumes and vapour under pressure greater than

atmospheric pressure, such part shall not be opened except in accordance with the following
provisions, namely:-

a) before the fastening of any joint of any pipe connected with such part is loosened, any flow of gas
or vapour into the part or into any such pipe

shall be effectively stopped by a stop-valve or other means;

b) before any such fastening of any joint or any pipe or the firmly fastened cover is removed, all
measures shall be taken to reduce the pressure of

the fume or vapour in the part or pipe to atmospheric pressure;

¢) where any such fastening has been loosened or removed effective measures shall be taken to
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prevent any explosive or inflammable fume or vapour from escaping from the pipe plant or parts of
machinery until such cover or joint has been firmly re-fastened or firmly refixed.

(4) No plant, tank or vessel which contains, or has contained any explosive or inflammable substance,
shall be subjected in any factory to any welding, brazing, soldering or cutting operation involving the
application of heat, unless adequate measures have been taken to remove such substance and fumes
arising therefrom, or to render such substance and fumes non- explosive or non-flammable, and unless
a certificate in writing has been given by a competent examiner after a test carried out by himself that
the plant, tank, or vessel is free from explosive or flammable vapour. No such substance shall be
allowed to enter such plant, tank or vessel after any such operation, until the metal has cooled
sufficiently to prevent any risk of igniting the substance.

Section 40: Arrangements to be Made in Case of Fire

(1) Every factory shall be provided with such means of escape in case of fire as may be prescribed,
and if it appears to the Inspector that any factory is not so provided, he may serve on the manager of
the factory an order in writing specifying the arrangements which, in his opinion, should be carried
out to bring the factory into conformity with the provisions of this section and any rules made
thereunder, and requiring them to be carried out before a date specified in the order.(2) In every
factory the doors affording egress from any room shall not be locked or fastened so that they cannot
be easily and immediately opened

from the inside while any person is within the room, and all such doors, unless they are of the sliding
type, shall be constructed to open outwards.

(3) In every factory, every window, door or other exit affording a means of escape in case of fire,
other than the means of exit in ordinary use, shall be distinctively marked in a language understood by
the majority of workers and in red letters or by some other effective and clearly understood sign.

(4) In every factory there shall be installed apparatus to give warning in case of fire clearly audible to
every person employed in the factory.

(5) A passage - way giving access to such means of escape in case of fire shall be kept clear for the
use of all workers in every room of the factory.

(6) Effective measures shall be taken to ensure that in every factory-
(a) where more than twenty workers are ordinarily employed in any place on the lowest floor, or

(b) where explosive or highly flammable materials are stored or used, all the workers are familiar with
the means of escape in case of fire and have been adequately trained in the procedure to be followed
in such casee

3.2.3.10 The Oilfields Act, 1918

The Oilfields Act, 1918 and The Law Amending Oilfields Act (34/2010), provides clarification on
activities within the oil and gas industry, and provides the Government with the power to define and
alter limits of any notified oilfield. In addition, the Government may make rules for regulating all
matters connected with many operations related to the extraction of oil and/or gas. The Act also
provides guidance and issues such as preventing oil and gas wastes, reporting of fires, accidents and
other occurrences and regulating the collection and disposal of both oil and gas.

Section 4.

(1) the Minister for the Ministry of Energy may, by notification, define the jurisdiction of the
Managing Director of the Myanmar Oil and Gas Enterprise.”

(2) It shall be the duty of a Managing Director of the Myanmar Oil and Gas Enterprise to regulate
within his jurisdiction all operations for the winning of oil and gas with a view to preventing waste of
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oil and gas and damage to accumulations of oil and gas by the infiltration of water or other causes.

(3) The Minister for the Ministry of Energy may, by notification, appoint General Manager assigned
for the relevant notified oilfield to assist the Managing Director of the Myanmar Oil and Gas
Enterprise in performing his duties and exercising his power within his jurisdiction.

Section 13.

(1)The President of the Union may make rules for regulating all matters connected with or subsidiary
to any operations for the winning of oil 1 or gas or both.

(2) In particular, and without prejudice to the generality of the foregoing power, such rules may-
(a) define the powers and duties of a Managing Director of the Myanma Oil and Gas Enterprise;

(b) direct that any of the powers or duties assigned by this Act or any rule thereunder to the President
of the Union shall be exercised or performed, subject to such conditions as may be imposed, by the
the Minister, the Ministry of Energy or the Managing Director of the Myanma QOil and Gas Enterprise;

(¢) provide for the appointment by operators of responsible local representatives and officers and for
the duties to be carried out by such representatives and officers ;

(d) provide for the maintenance by operators of records of all matters relating to the drilling, re-
drilling, deepening, shutting down, plugging or abandoning of all wells and for the inspection of such
records, and for the supply of copies or abstracts of such records to the Managing Director of the
Myanma Oil and Gas Enterprise;

(e) prescribe the maintenance by operators of records relating to the production of oil, gas or water
from all wells and for the inspection of such records or the supply of copies or abstracts of such
records to the Managing Director of the Myanma Oil and Gas Enterprise;

(f) prescribe the submission by operators of records, reports and statistics relating to any other
technical matter connected with or subsidiary to any operations for the winning of oil or gas or both,
or the provision of facilities for the inspection of such records by the Managing Director of the
Myanma Oil and Gas Enterprise or his representative at the offices of operators;

(g) provide for the prevention of waste of oil or gas and also the prevention of environmental
pollution by petroleum operations;"

(h) provide for the detection of the presence of water in wells and for the prevention of the influx of
water into oil and gas sands;

(1) for the purpose of preventing waste of oil or gas or damage to oil or gas sands by water or other
causes, provide for the regulation of the drilling, re-drilling, deepening, shutting down, plugging and
abandoning of wells and for the limitation or prohibition of such operations and for the taking of
remedial measures;

(j) for the purposes of preventing waste of oil or gas or damage to oil and gas sands by water or other
causes, provide for the regulation of the methods of producing oil or gas and for the limitation or
prohibition of such methods and for the taking of remedial measures;

(k) provide for measurement of oil and gas for the assessment of royalty or of any tax:
(1) provide for the conveyance of oil and gas to the place of measurement:

(m) provide for the prevention of the removal of oil or gas without measurement;

(n) provide for the recovery of any royalty or tax ;

(o) regulate the rights of ingress or egress to and from any well- sites, and the right to transport
materials, tools or machinery or to lay pipes or wires above or below ground across any well-sites ;

(p) regulate or prohibit all access to any area in which operations for the winning or subsidiary to the
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winning of oil or gas or both , are carried on ;

(q) provide that no article or no specified class of article shall be removed from any area in which
operations for the winning of oil or gas or both or subsidiary thereto are carried on without a pass in
the prescribed form;

(r) provide for the issue, production and surrender of such passes ;

(s) prescribe the manner in which the operator operating the contract area shall demarcate such area
and provide for the preservation of the demarcation marks prescribed;”

(t) prescribe the manner in which hand-dug wells shall be protected;
(u) provide for the reporting of fires, accidents and other occurrences ;

(v) prescribe the precautions which operators and their employees shall take so as not to interfere with
neighboring operators or their employees or with lines of communication ;

(w) regulate or prohibit the use of naked lights and of lamps other than those of a prescribed
description or pattern;

(x) regulate or prohibit smoking and the use or possession of matches;
(y) regulate or prohibit the use of forges and open fires;
(z) regulate or prohibit all or any kind of work by night;
(aa) regulate or prohibit the use of steam-boilers;
(bb) provide for the institution and regulation of fire-brigades, voluntary or otherwise;
(cc) prescribe and regulate the use of lightning conductors;
(dd) prescribe the use of fire-extinguishing apparatus
(ee) prescribe the procedure to be adopted when a fire breaks out;

(ff) provide for the compulsory cessation or limitation of operations of any kind in order to
prevent or limit the spread of fires;

(gg) provide for the construction of gate-valves or stop-cocks on flowing wells and their
closure on an alarm of fire being given;

(hh) provide for the maintenance of fire-lines ;
(i) regulate the collection and disposal of oil and gas ;
(jj) regulate or prohibit the use of oil-tanks;

(kk) regulate the position of pipes for the conveyance of oil and provide for the laying of such
pipes underground where necessary;

(1) prescribe the method of dealing with flowing wells;

(mm) provide for the prohibition within or removal from any area of any construction which
might in the opinion of the Managing Director of the Myanma Oil and Gas Enterprise cause
danger or inconvenience;

(nn) regulate the construction of any rig, derrick, engine- house or similar construction;
(00) regulate the use of engines and machinery;

(pp) prescribe the use of guards on machinery;

(qq) prescribe the provision and use of safety belts or appliances;

(rr) prescribe the provision and use of safety appliances in connection with the descent of
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persons in hand-dug wells;

(ss) prescribe the cases in which, the authorities to whom, and the limitations as to time and
other conditions subject to which, an appeal shall lie from an order passed by the Managing
Director of the Myanma Oil and Gas Enterprise or by an General Manager assigned for the
relevant notified oilfield under this Act

3.2.3.11 The Welfare of Labors of Oilfield Act, 1951 (After notification)

The 1951 Oilfields (Labour & Welfare) Act prescribes a wide range of protection measures for O&G
workers, covering health, safety and worker welfare issues. It also covers working hours, holidays and
extensive prescriptions on employing children as well as setting up an inspection service,
complemented by a range of penalties but it is unclear whether there has been inspection and
enforcement of these basic provisions.

3.2.3.12 The Workmen Compensation Act, 1951
Workman’s Compensation Act (1923) Amended by Law No 4/2005
Section 10 (A): Power to Require From Employers, Statements Regarding Fatal Accidents

(1) Where a commissioner receives information from any source that a workman has died as a result
of an accident arising out of, and in the course of, his employment, he may send by registered post a
notice to the workman's employer requiring him to submit, within thirty days of the service of the
notice, a statement, in the prescribed form, giving the circumstances of the death.

(2) If the employer is of opinion that he is liable to deposit compensation, he shall make the deposit
within thirty days of the service of the notice.

(3) If the employer is of the opinion that he is not liable to deposit compensation, he shall in his
statement indicate the grounds on which he disclaims liability.

(4) Where the employer has so disclaimed liability, the Commissioner after such inquiry as he may
think fit, may inform any of the dependents of the deceased workman that it is open to the dependents
to prefer a claim for compensation, and may give them such other further information as he may think
fit.

Section 10 (B): Reports of Fatal Accidents

(1) Where, by any law for the time being in force, notice is required to be given to any authority, by or
on behalf of an employer of any accident occurring on his premises which results in death, the person
required to give the notice shall, within seven days of the death, send a report to the Commissioner,
giving the circumstances attending the death;

(2) Provided that, where the President of the Union has so prescribed, the person required to give the
notice may, instead of sending such report to the Commissioner. Send it to the authority to whom he
is required to give the notice.

(3) The President of the Union, may by notification in the Gazette, extend the provisions of sub-
section (1) to any class of premises other than those coming within the scope of that sub-section, and
may by such notification, specify the persons who shall send the report to the Commissioner.

Section 11: Medical Examination

(a) Where a workman has given notice of an accident, he shall, if the employer, before the expiry of
three days from the time at which service of the notice has been effected, offers to have him examined
free of charge by a qualified medical practitioner, submit himself for such examination; and any
workman who is in receipt of a half-monthly payment under this Act shall, if so required, submit
himself for such examination from time to time:
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(b) If the commissioner considers it necessary for the settlement of any question arising in any
proceedings under this Act, he may require a workman who has given notice of an accident to submit
himself for examination by a medical practitioner, and the cost of such medical

examination, if any, shall be payable by the employer; Provided that a workman shall not be required
to submit himself for examination by a medical practitioner otherwise than in accordance with rules
made under this Act or at more frequent intervals than may be prescribed.

(1) If a workman, on being required to do so by the employer under sub-section (I) or by the
Commissioner at any time refuses to submit himself for examination by a qualified medical
practitioner or in any way obstructs the same, his right to compensation shall be suspended during the
continuance of such refusal or obstruction unless, in the case of refusal he was prevented by sufficient
cause from so submitting himself.

(2) If a workman, before the expiry of the period within which he is liable under subsection

(1) to be required to submit himself for medical examination voluntarily leaves without having been
so examined, his right to compensation shall be suspended until he returns and offers himself for such
examination.

(3) Where a workman, whose right to compensation has been suspended under sub-section (2) or sub-
section (3), dies without having submitted himself for medical examination as required by either of
those sub-sections, the Commissioner may, if he thinks fit direct the payment of compensation to the
dependants of the deceased workman.

(4) Where under sub-section (2) or sub-section (3) a right to compensation is suspended, no
compensation shall be payable in respect of the period of suspension.

(5) Where an injured workman has refused to be attended by a qualified medical practitioner whose
services have been offered to him by the employer free of charge, or having accepted such offer has
deliberately disregarded the instructions of such medical practitioner then if it is thereafter proved that
the workman has not been regularly attended by a qualified medical practitioner and that such refusal,
failure or disregard was unreasonable in the circumstances of the case, and that the injury has been
aggravated thereby, the injury and resulting disablement shall be deemed to be of the same nature and
duration as they might reasonably have been expected to be if the workman had been regularly
attended by a qualified medical practitioner, and compensation, if any, shall be payable accordingly.

3.2.3.13 Labor Organization Law, 2012

The Labour Organization Law, (No. 07/2011) and The Labour Organization Rules, 2012 were enacted
to protect the rights of the workers, to have good relations among the workers or between the
employer and the worker, and to enable to form and carry out the labour organizations systematically
and independently.

Section 3. Every worker, who has attained the age prescribed in respective existing law to work in
any trade or activity shall have the right to:

(a) join as a member in a labour organization and to resign from a labour organization according to
their own desire;

(b) join as a member only in a labour organization formed according to the category of trade or
activity relating to them.

Section 29. The employer shall recognize the labour organizations of his trade as the organizations
representing the workers.

Section 30. The employer shall allow the worker who is assigned any duty on the recommendation of
the relevant executive committee to perform such duty not exceeding two days per month unless they
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have agreed otherwise. Such period shall be deemed as if he is performing the original duty of his
work.

Section 31. The employer shall assist as much as possible if the labour organizations request for help
for the interest of his workers. However, the employer shall not exercise any acts designed to promote
the establishment or functioning of labour organizations under his domination or control by financial
or other means.

Section 49. No person shall coerce, threaten, use undue influence or seduce by illegal means any
worker to participate or not to participate in a labour organization.

Section 50. No person shall:

(a) interfere or obstruct the executive committees in performing duties and powers contained in this
Law;

(b) in respect of labour affairs, carry out demonstrations within 500 yards from hospitals, schools,
religious buildings, airports, railways, bus terminals, ports or diplomatic missions and military or
police installations.

3.2.3.14 Settlement of Labor Dispute Law, 2012

Settlement of Labour Dispute Law (No. 05/2012) Amended by Law No. 40/2014 was enacted for the
settlement of labour disputes:

Section 23. A party, employer or worker, may complain individual dispute relating to his grievance to
the Conciliation Body and if he is not satisfied with the conciliation of such body in accord with
stipulated manners, may apply to the competent court in person or by the legal representative.

Section 38. No employer shall fail to negotiate and coordinate in respect of the complaint within the
prescribed period without sufficient cause.

Section 39. No employer shall alter the conditions of service relating to workers concerned in such
dispute at the consecutive period before commencing the dispute within the period under investigation
of the dispute before the Arbitration Body or Tribunal, to affect the interest of such workers
immediately.

Section 40. No party shall proceed to lock-out or strike without accepting negotiation, conciliation
and arbitration by Arbitration Body in accord with this law in respect of a dispute.

Section 41. No person shall carry out lock-out or strike to amend such decision or agreement within
the effective period of the decision of the Arbitration Body or the Arbitration Council or any
collective agreement.

Section 42. No person shall prohibit the right to work independently of the workers who are not
desirous to participate in the strike nor impede the right of a worker to strike.

Section 43. No person shall fail to abide by or carry out any condition contained in agreement
concluded before the Conciliation Body in respect of individual dispute or collective dispute.

Section 44. No person, after having informed in advance by the Arbitration Body or Tribunal for
settling the dispute, shall fail to arrange to enable to examine the trade under dispute or to produce the
documents which is considered by the Arbitration Body or Tribunal that it concerns with the dispute
or to appear as a witness when he is so summoned.

Section 45. No person, if he is sent notice for examination before the Arbitration Body or Tribunal,
shall fail without sufficient cause to appear in person or to send legal representative within the
stipulated period.
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3.2.3.15 Minimums Wages Law, 2013

The Minimum Wages Law, No. 07/2013 was enacted on 22nd March 2013 (The Minimum Wages
Rules, 2013). Section 12 (d) of the law provides that the employer shall pay the minimum wage to
the workers working in the commercial, production business and service in cash.

Section 12. The employer:
(a) shall not pay wage to the worker less than the minimum wage stipulated under this Law;
(b) may pay more than the minimum wage stipulated under this Law;

(c) shall not have the right to deduct any other wage except the wage for which it has the right to
deduct as stipulated in the notification issued under this Law;

(d) shall pay the minimum wage to the workers working in the commercial, production and service
business in cash. Moreover, if the specific benefits, interests or opportunities are to be paid, it may be
paid in cash or partly in cash and partly in property, with prevailing regional price, jointly according
to the desire of the worker;

(e) in paying minimum wage to the workers working in the agricultural and livestock business, some
cash and some property at prevailing regional price may be paid jointly according to local custom or
desire of the majority of workers or collective agreement. Such payment shall be for any personal use
and benefit of the worker and his family and the value shall also be considerable and fair.

Section 13.
The employer:

(a) shall inform the workers the rates of minimum wage relating to the business among the rates of
minimum wage stipulated under this Law and advertise it at the workplace to enable to be seen by the
relevant workers;

(b) shall prepare and maintain the lists, schedules, documents and wages of the workers correctly;

(c) shall report the lists, schedules and documents prepared and maintained under sub- section(b) to
the relevant department in accord with the stipulations;

(d) shall accept the inspection when summoned by the inspection officer. Moreover, he shall produce
the said lists and documents upon asking to submit;

(e) shall allow the entry and inspection of the inspection officer to the commercial, production and
service businesses, agricultural and livestock breeding workplaces and give necessary assistances;

(f) if the workers cannot work due to sickness, shall give them holiday for medical treatment in accord
with the stipulations;

(g) if the funeral matter of the member of the family of worker or his parent occurs, shall give holiday
without deducting from the minimum wage, in accord with the stipulations.

Section 22. Any employer:
(a) shall not fail to pay the workers the minimum wage stipulated under this Law;

(b) shall not pay to the workers less than the minimum wages and other benefits which is entitled by
the worker under section 14;

(c) relating to the accounts, schedules, documents and lists of wage of the workers:
(1) shall not make false entry, deceitful recording or false and deceitful reporting;
(i1) shall not fail to report to the relevant department in accord with the stipulations;

(1i1) shall not fail to produce when required by the inspection officer;
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(d) shall not fail to go and accept inspection when summoned by the inspection officer;

(e) shall not obstruct or interfere with the inspection officer who comes and inspects on duty.
Section 24. Any employer:

(a) shall not violate any term and condition contained in the minimum wage notification;

(b) shall not fail to inform the workers relating to the rates of minimum wage concerning to his
workers among the rates of minimum wage stipulated under this Law and announce at the place
where the workers are able to see it in the work centre and workplace;

The Minimum Wages Rules, 2013 include:

Chapter 9 - The power and obligations of the employers

Section 43.

The employer:

(a) shall increase the remuneration depending on the skill, to promote the productivity and the
employment skill of the employees;

(b) shall perform in accord with the factory act 1951, leave and holiday act 1951 under section 13 (b)
at the law for the list, schedule and document, remunerations;

(c) when the employees are not able to work due to ill health, injury at work site:

(1) if they are under premium paid insurance to the health and social care fund, the insurance under
health and social security care 2012, or

(i1) if they are not entitled to enjoy social security law 2012, they must be arranged to enjoy the leave
and holiday act 1951.

(d) in the event of family or parents funeral affairs, his entitled remuneration should not be deducted
and shall be arranged to enjoy according to leave and holiday act 1951;

(e) before fixing of the minimum wage by the National Committee under this rule, if his remuneration
is less than the prescribed amount, he should be paid up to the full amount;

(f) part time, hourly job employees shall be paid the prescribed minimum wage for the working hours;

(g) for the salary employees one day day-off shall be allowed in a week. If he has to work on the off
day, overtime wage shall be paid in accord with the existing law;

(h) if the employee has to work less than the prescribed working hour and if it is not due to his will or
he has to stop the work due to the shortage of work from the employer, he shall be entitled to enjoy
the remuneration as if he has to work full time;

(1) the prescribed minimum wage shall be paid without discrimination of the male or female;

(j) although he has the obligation to pay the minimum wage in cash, separate entitlement, benefit in
accord with the stipulation shall be given due to the employee's will, majority of the employees' will,
collective consent, in cash or partial in cash or prevailing regional rate or

regional tradition;
(k) overtime work shall be allowed according to the law after negotiation with the employees;
(1) the employee who is not capable to fulfill the standard norm or production norm prescribed

in accord with the factory, workshop, department, shall be trained to be skillful in the probation
period. If necessary, the relevant factory, workshop, departments under this law shall be paid for not
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less than 50% of the remuneration within three months. In the probation period 75% of the
remuneration shall be paid.

3.2.3.16 Payment of Wages Law, 2016- (3,4,8,7(ii), 9, 10 (a) to e
Payment of Wages Law (No 17/2016) covers the following requirements:

Chapter (2) Section (3-a), Section (4-a,b,Cc-i,c-ii,d, e, f, It is covered all the issue of

g) Section (5), (6) strategies for payment and timeline
between Employer and Employee

Chapter (3) Section (7-a,b,c,d) Section (8) Section (9), It is covered all the issue of
Section (10-a,b,c,d,e,f,g,h,i,j,), Section (11- deducted salary based on different
a,b), Section (12-a,b) Section (13) categories.

Chapter (4) Section (14) Wages issue related with Overtime

Chapter (6) Section (19-a,b,c), Section (20-a,b,c), Prosecutions policy issue based on
Section (21-a,b,c) salary and wages

Chapter (7) Section (22), Section (23) Prohibitions

Chapter (8) Section (24), (25),(26), (27), (28), (29), (30)  General Information to protect laws

regulations and penalties

3.2.3.17 Social Security Law, 2012 - 11, 16(a), 48(a), 51(a) (b), 54

The objectives of the Social Welfare Law (2012) and accompanying Social Welfare Rules (2014)
include providing workers with the right to draw back some of the contributions paid by employers
and workers as savings in accordance with the stipulations, and to obtain the right to continue medical
treatment, family assistance benefit, superannuation benefit, survivors’ benefit, unemployment
benefit, the right to residency and ownership of housing after retirement in addition to health care and
pecuniary benefit for sickness, maternity, death, employment injury of the workers.

Section 11 of the Social Welfare Law (2012) requires the following establishments to comply with
the provisions for compulsory registration with the social security system and benefits (indicated in
the Social Welfare Law) if they employ a minimum number of workers as determined by the Ministry
of Labour in co-ordination with the Social Security Board: Industries which carry out business
whether or not they utilize mechanical power or a certain kind of power; businesses of manufacturing,
repairing and servicing; or engineering businesses, factories, warehouses and establishments.

Section 16. (a) The following employers shall effect insurance for the workers working at their
establishments by compulsorily registering at the relevant township social security office and
contribute to the social security fund contained in clauses (1),(3),(4), and (5) of sub-section (a) of
section 15 in accord with the stipulations to enable to enjoy social security benefits:

(1) employers of establishments;

(i1) employers of establishments employing the number of workers, including the relatives of
the employers except at least one worker and their wife, husband, children and parents
depending upon them, under sub-section(a) of section 11;

(ii1) employers of unpaid apprentices and trainees.

Section 48 (a) The employer shall effect insurance by registering for employment injury benefit
insurance system contained in section 45 at the relevant township social security office and pay
contribution to employment injury benefit fund in accord with stipulations in order that workers
applied to provisions of compulsory registration may obtain the employment injury benefits

Date Issued: 05/04/2018

Page 3-2
File: PCMI_Drilling_Block_IOR-7_03_Legal Final_01 age 3-28




Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

i

3. Legal Framework

Section 51. The employer:

(a) shall pay contribution monthly to Employment Injury Benefit Fund at the rates stipulated under
section 50. Moreover, he shall also bear the expenses for paying as such;

(b) shall pay defaulting fee stipulated under section 88, in addition to the contribution if fails to
contribute after effecting insurance for employment injury benefit.

Section 54

(a) The employer shall report to the relevant township social security office immediately if a serious
employment accident occurs to his insured worker. There shall not be any delay without sufficient
cause to report as such.

(b) A team of officers and other staff who inspect the establishments, if it is found out the
employment injury, death, and contracting disease, shall report to the relevant township social
security office in accord with the stipulations.

3.2.3.18 Leaves and Holidays Act, 1951
The Leave and Public Holiday Act, 1951 Amended by Law No. 06/2006 and No. 30/2014 include:

Section 3 (1) Every employee shall be granted by his employer the following public holidays with full
wages or pay (as the case may be); namely:

e Independence day — one day
Full Moon of Tabuang — one day
Thingyan — three days
Burmese New Year — one day
May Day — one day
Full Moon of Kason — one day
Resistance Day — one day
Beginning of Buddhist lent — one day
Full Moon of Tansaungnom — one day
National Day — one day

Section 4 (1) Every employee who has completed a period of twelve months continuous service shall
be granted earned leave with average wages or average pay for a period of ten consecutive days by his
employer during the subsequent period of twelve months.

3.2.3.19 The Explosive Act (1887)
Section 5 (1)

The President of the Union may make rules consistent with this Act to regulate or prohibit, except
under and in accordance with the conditions of a licence granted as provided by those rules, the
manufacture, possession, use, sale, transport and importation of explosives, or any specified class of
explosives.

Section 6

(1) Notwithstanding anything in the rules under the last foregoing section the President of the Union
may, from time to time, by notification in the Gazette, prohibit, either absolutely or subject to
conditions, the manufacture, possession or importation of any explosive which is of so dangerous a
character that, in the opinion of the President of the Union, it is expedient for the public safety to issue
the notification.

(2) The officers of sea customs at every port shall have the same power in respect of any explosive
with regard to the importation of which a notification has been issued under this section and the vessel
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containing the explosive as they have for the time being in respect of any article the importation of
which is prohibited or regulated by the law relating to sea customs* and the vessel containing the
same; and the enactments for the time being in force relating to sea customs or any such article or
vessel shall apply accordingly.

(3) Any person manufacturing, possessing or importing an explosive in contravention of a notification
issued under this section shall be punished with fine which may extend to three thousand rupees, and,
in the case of importation by water, the owner and master of the vessel in which the explosive is
imported shall, in the absence of reasonable excuse, each be punished with fine which may extend to
three thousand rupees-

Section 8

Whenever there occurs in or about, or in connection with, any place Notice of in which an explosive
is manufactured, possessed or used, or any carriage or accidents. vessel either conveying an explosive
or on or from which an explosive is being loaded or unloaded, any accident by explosion or by fire
attended with loss of human life or serious injury to person or property, or of a description usually
attended with such loss or injury, the occupier of the place, or the master of the vessel or the person in
charge of the carriage, as the case may be, shall forthwith give notice thereof to the officer in charge
of the nearest police-station.

Section 10

When a person is convicted of an offence punishable under this Act or the rules made under this Act,
the Court before which he is convicted may direct that the explosive, or ingredient of the explosive, or
the substance (if any) in respect of which the offence has been committed, or any part of that
explosive, ingredient or substance, shall, with the receptacles containing the same, be forfeited.11

Section 13

Whoever is found committing any act for which he is punishable under this Act or the rules under this
Act. and which tends to cause explosion or fire in or about any place where an explosive is
manufactured or stored, or any railway or port, or any carriage, ship or boat, may be apprehended
without a warrant by a police officer, or by the occupier of. or the agent or offences. servant of. or
other person authorized by the occupier of. that place, or by any agent or servant of, or other person
authorized by, the railway administration or conservator of the port, and be removed from the place
where he is arrested and conveyed a soon s conveniently may be before a Magistrate.

3.2.3.20 The Explosive Substances Act (1908)

Section 2

In this Act, the expression “explosive substance” shall be deemed to include any materials for making
any explosive substance; also any apparatus, machine, implement or material used, on intended to be
used, or adapted for causing, or aiding in causing, any explosion in or with any explosive substance;
also any part of any such apparatus, machine or implement.

Section 3

Any person who unlawfully and maliciously causes by any explosive substance an explosion of a
nature likely to endanger life or to cause serious injury to property shall, whether any injury to person
or property has been actually caused or not, be punished with transportation for life or any shorter
term, to which fine may be added, or with imprisonment for a term which may extend to ten years, to
which fine may be added

3.2.3.21 Fresh Water Fisheries Law, 1991 (Section 40)

Section 3. Freshwater fishery shall be carried out in accordance with the following objectives:
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a. to further develop the fisheries;
b. to prevent the extinction of fish;
c. to safeguard and prevent the destruction of freshwater fisheries waters;
d. to obtain duties and fees payable to the State;
e. to manage the fisheries and to take action in accordance with the Law

Section 40. No one shall cause harassment of fish and other aquatic organisms or pollution of the
water in a freshwater fisheries waters.

3.2.3.22 The Motor Vehicles Law, 2015 and Rule 1987

The Motor Vehicle Law No. 55/15. The Union Parliament has enacted this law.

Section 49. No one shall do the following in public places:

(a) Driving above the speed limit or below the minimum speed.

(b) Driving a dangerous motor vehicle.

(¢) Driving a motor vehicle under the influence of of drugs and intoxicants or alcohol.

Section 54. No one shall do the following:

(c) Driving a motor vehicle loaded above the loading capacity.

(f) Driving a motor vehicle in violation of any provisions of the by-laws related to the pedestrian
crossing.

(g) Changing, without legal permission or reasons backed up by evidence, a vehicle to lose its
original type and physical appearance, altering parts of machinery equipment, or changing the
conditions stated in the motor vehicle inspection certificate.

Section 65. If anyone is found guilty of breaching any provisions stated in the by-laws issued in
accordance with this law, he/she shall bare a punishment of a fine worth not more than thirty thousand
kyats.

Section 75. The ministry shall include one or all of the following in releasing the by-laws.

(c) Issues relating to the buidling of a motor vehicle, building of a carriage, installation of parts and
equipment, and maintenance.

(d) Specifying the type of motor vehicle, the weight and the maximum load.
(f) Private industry of motor vehicle inspection

(h)Matters to be carried out by the responsible person for the driver and motor vehicle in the event of
an accident caused by the motor vehicle.

(j) Matters related to the reduction of the enviornmental inpact caused by the motor vehicle.

3.2.3.23 Myanmar Insurance Law, 1993 (Section 16)

Requires any business which may pollute the environment to effect compulsory general
liability insurance

Section 16

An entrepreneur or an organization operating an enterprise which may cause loss to State-
owned property or which may cause damage to the life and property of the public or which
may cause pollution to the environment shall effect compulsory general liability insurance
with Myanmar government.
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3.2.3.24 Forest Law, 1992

The Burma Forest Act 1902, with amendment made from time to time, had been in use up till the new
forest legislation, Forest law 1992, was promulgated by the State Law and Order Restoration Council
in November 1992. The new forest law, in line with the Myanmar Forest Policy, focuses on the
balanced approach towards conservation and development issues implicit in the concept of sustainable
forestry. It decentralizes the management and opens up opportunities for increased private sector
involvement in timber trade. Highlighting environmental and biodiversity conservation, the law
encourages community forestry and people's participation in forest management to meet the basic
needs of the rural people, but prescribes severe punishments for forest offences. In addition, the MOF
has promulgated the Forest Rules in 1995.

Provisions to conserve water, soil, biological diversity and the environment; sustain forest produce
yields; protect forest cover; establish forest and village firewood plantations; sustainably extract and
transport forest products

Section 3. This Law shall be implemented in accordance with the following basic principles: -
(a) to implement the forestry policy of the Government;

(b) to implement the environmental conservation policy of the Government;

(c) to promote the sector of public co-operation in implementing the forestry policy and the
environmental conservation policy of the Government;

(d) to develop the economy of the State, to contribute towards the food, clothing and shelter needs of
the public and for perpetual enjoyment of benefits by conservation and protection of forests;

(e) to carry out in accordance with international agreements relating to conservation of forests and
conservation of environment;

(f) to prevent the dangers of destruction of forest and bio-diversity, outbreak of fires, infestation of
insects and occurrence of plant disease;

(g) to carry out simultaneously conservation of natural forests and establishment of forest plantations;

(h) to contribute towards the fuel requirement of the country.

3.2.3.25 Protection of Wildlife and Wild Plants and Conservation of Natural Areas
Law 1994

Under the Protection of Wildlife and Wild Plants and Conservation of Natural Areas Law, 1994,
hunting without licence, breeding protected animals without permission, causing water and air
pollution, poisoning water, possessing, selling, transporting or transferring wildlife or any part thereof
without permission are treated as actionable crimes. The punishments are more severe for those
offences committed against protected wildlife. The Law exempts the possessing of any part of a
normally protected or seasonally protected wildlife as a souvenir or wearing as a traditional custom,
the possessing or wearing of any part of a completely protected animal with a certificate or
registration, possessing, use, sale, transport or transfer of a drug prepared from a part of a protected
wildlife species.

A total of 45 protected areas have been established in Myanmar. The natural areas for protection are
categorized as follows:

e Scientific Nature Reserve;

o National Park;

e Marine National Park;

e Nature Reserve;

o Wildlife Sanctuary;
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e Geo-physically Significant Reserve; and
e Other Nature Reserve as determined by the Minister.

The Protection of Wild Life and Wild Plants and Conservation of Natural Areas Law, No. 6/1994 and
Rules on Protection of Wildlife and Protected Area Conservation Law (2002)

Provisions on the protection of fauna and flora and their habitat (including living and non-living
organisms, migratory and endangered species); the conservation of natural areas; guidelines for
scientific research; and the establishment of zoological and botanical gardens

Section 3

The objectives of this Law are as follows:
e To implement the policy of the Government of protecting wild life and wild plants;
e To implement the policy of the Government of conserving natural areas;

e To carry out, in accordance with International Conventions adopted by the State, in respect of
the preservation of wild life and wild plants, living and non-living organisms and migratory
birds;

e To protect wild life and wild plants in danger of extinction and the habitats thereof;

e To contribute towards works of natural scientific research; and

e To protect wild life and wild plants by the establishment of Zoological gardens and botanical
gardens.

The Protection of Wildlife and Protected Areas Rule 2002 provide provide the sustainability of
ecosystems, habitats and biodiversity

3.2.3.26 The Underground Water Act, 1930

The Underground Water Act, 1930 provides measures for systematic and sustainable use of
underground water and prohibitions on accessing and using underground water without a license

Whereas it is expedient to conserve and protect underground sources of water supply in the Union of
Burma; it is hereby enacted as follows:

Section 1. This Act extends to such areas as the President of the Union may, by notification,1 direct
and shall apply only to tubes exceeding a depth to be prescribed by the President of the Union:
Provided that the President of the Union may prescribe different depths for different local areas.

Section 3. No person shall sink a tube for the purpose of obtaining underground water except under
and in accordance with the terms of a licence granted by the water officer.

Every person owning a tube which was in existence before the extension of this Act to the local area
concerned shall apply to the water officer for a licence for the said tube, and such licence shall be
granted free of charge.

Section 4.

(1) Any Magistrate taking cognizance of an offence under section 3 may at any time order the tube in
respect of which the offence has been or is alleged to have been committed to be forthwith closed
until such time as a licence for the same has been taken out in accordance with the provisions of the
said section.

(2) If the order for the closure of a tube under sub-section (1) is not complied with, the Deputy
Commissioner, Subdivisional Officer or Township Officer exercising jurisdiction over the local area
concerned may cause the said tube to be closed, and the expense of such closure shall be recoverable
from the owner of the tube as if it were an arrear of land-revenue.
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Section 5. Every person obtaining or attempting to obtain underground water shall supply the water
officer with such information as the President of the Union may by rule prescribe.

3.2.3.27 The Farmland Law, 2012 (Section 30)

Section 9. The following rights shall be enjoyed in connection with the right for farming;:

(a) right to have such land in hand, right for farming and gain benefit of such farm;

(b) right to sell, pawn, lease, exchange, or donate, in whole or in part of the right for farming in accord
with prescribed disciplines;

(c) disputes arising out of inheritance of farmland shall be decided upon by the law respective court in
accord with existing law;

(d) the duration of the right for farming shall continue so long as the stipulated conditions are not
breached;

(e) land development operation are to be carried out by doing joint-venture with the investment of
rural cooperative association or private investors;

Section 14. A person who has the permission of right for farming should not be sold, pawned, leased,
exchanged or donated to any foreigner or organization containing foreigner without the permission of
State Government.

Section 30. In respect of the application to utilize the farmland for other purposes in the interest of the
public:-

(a) The Central Farmland Management Body shall give permission to utilize the paddy land for other
purposes, with the recommendation of the Region or State Farmland Management Body;

(b) The respective Region or State Government shall give permission to utilize the farmland for other
purposes except paddy land, with the recommendation of the Region or State Farmland Management
Body

3.2.3.28 The Protection and Prevention of Cultural Heritage Area, 2015 (Section 20,
23, 29(b))
The Protection and Preservation of Cultural Heritage Region Law, 1998 Amended by Law. No.1/2009

Provisions to protect ancient sites and regions and cultural heritage areas from any adverse impacts
due to industrialization, tourism and urbanization

Section 20. No person shall carry out any of the following in the cultural heritage region:-
(a) destroying an ancient monument;

(b) willfully altering the original ancient form and structure or original ancient workmanship of an
ancient monument;

(c) excavating to search for antiquities;
(d) exploring for petroleum, natural gas, precious stones or minerals.

Section 23. No person shall plough and cultivate or carry out any activity which may cause damage to
the cultural heritage within the boundary notified by the Department in the cultural heritage region.

Section 29.

(a) The provision of sub-section (d) of section 20 shall not apply to the drilling of petroleum or natural
gas and mining of precious stones or minerals for the benefit of the State in the cultural heritage
region.
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(b) If any circumstance arises for the drilling of petroleum or natural gas and mining of precious
stones or minerals in the cultural heritage region for the benefit of the State, it shall be submitted to
the Government and permission shall be requested.

3.2.3.29 The Prevention of Danger of Hazardous Chemical and related Substances
Law, 2013 (Section 16,17,23,27)

The Prevention of Hazard from Chemicals and Related Substances Law was enacted on 26th August
2013. The objectives of this Law include: protecting natural resources from decrease and loss, and
safeguarding living things from endangerment caused by chemical and chemical related substances;
and systematically controlling safety in carrying out approved chemical and associated materials
businesses. The Law requires continuous development of worksite safety, health and environmental
conservation.

The Prevention of Hazard from Chemicals and Related Substances Law (2013) defines Chemical as:
imposing danger to the health or life of man or animal or chemical element, chemical compound and
chemical mixture which cause bad consequences to the environment naturally or appearing after
created by man. This definition includes the vapour, liquid, waste materials of oily and solid which act
chemically and technically.

Section 16. A person who has obtained a licence:-
(a) shall abide the licence regulations;

(b) shall perform to abide strictly the instructions for being safety in using the chemical and related
substances by himself and also the persons who serve the work;

(c) shall keep the required safety equipment enough in the chemical and related substances businesses,
furthermore shall grant the personal protection equipment and dresses free of charge to the working
persons;

(d) shall make the course of training and study and instruction if necessary to the working persons for
using the occupational safety equipment, the personal protection equipment and the dresses

systematically in the chemical and related substances business;

(e) shall be inspected by the respective Supervisory Board and Boards of Inspection in respect of
whether or not the hazard may impact on the Human Being and Animals' health and the environment;

(f) shall make medical check up the working persons who will work in the chemical and related
substances business and shall permit to serve in that work after obtaining the recommendation that his
health is suitable for that work. This medical check up records shall be kept systematically;

(g) shall send the copy of informative letter of the permission to the respective Department of
Township Administration, if the hazardous chemical or related substances are permitted to store;

(h) shall acquire in advance the guidance and agreement of the respective Department of Fire Brigade,
if the business that is worried to fire hazard is operated by using the fire hazard substances or the
explosive substances;

(1) shall transport only the permitted amount of the chemical and related substances in accordance
with the prescriptive stipulations, if they are transported in local;

(j) shall take the permission from the Central Supervisory Board if the chemical and related substance
is altered and transferred from one place to any other place which contained in the license;

(k) shall abide and perform in accordance with the related environmental laws not to impact and
damage to the environment in operating the chemical and related substances business.

Section 17. A person who has obtained a licence, shall put the insurance in accordance with the
prescriptive stipulations to be able to pay the compensation, if the impact and damage is occurred on

Date Issued: 05/04/2018

P -
File: PCMI_Drilling_Block_IOR-7_03_Legal Final_01 age 3-35




Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

i

3. Legal Framework

the Human Being and Animals or the environment in respect of the chemical and related substances
businesses.

Section 23. A person who has obtained the registration certificate:-

(a) shall apply to register again, to the Central Supervisory Board if the chemical and related
substances, which are not contained in the registered list, are used,;

(b) shall inform and submit the unused chemical and related substances list to the Central Supervisory
Board, although which are contained in the registered list.

Section 27. A person who has obtained the licence to be complied the following matters to control
and decrease the hazard of the chemical and related substances:-

(a) classifying the hazard level to protect in advance the hazard according to the properties of the
chemical and related substances;

(b) expressing the Material Safety Data Sheet and Pictogram;

(¢) providing the safety equipments, the personal protection equipments to protect and decrease the
accident and attending to the training to be used systematically;

(d) performing in accordance with the stipulations in respect of transporting, possessing, storing,
using, discharging the chemical and related substances;

(e) not being imported or exported the chemical and related substances banned by the Central
Supervisory Board and the machinery and equipments which are used them.

3.2.3.30 Import and Export Law, 2012 (Section 7)
Chapter IV Prohibitions
Section 5. No person shall export or import restricted, prohibited and banned goods.

Section 6. Without obtaining license, no person shall export or import the specified goods which is to
obtain permission.

Section 7. A person who obtained any license shall not violate the conditions contained in the license.

3.2.3.31 Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24
(b), 21(a)(b), 19, 11(a) (b))
The Conservation of Water Resources and Rivers Law (2006) was promulgated on 2nd October 2006.
The aims of this Law are as follows:
e To conserve and protect the water resources and rivers system for beneficial utilisation by the
public;
e To ensure smooth and safe waterways navigation along rivers and creeks;
e To contribute to State economic development through improving water resources and river
systems; and
e To protect environmental impact.

Section 11. No person shall:

(a) dispose of engine oil, chemical, poisonous material and other materials which may cause
environmental damage, or dispose of explosives from the bank or from a vessel which is plying,
vessel which has berthed, anchored, stranded or sunk.

(b) catch aquatic creatures within river-creek boundary, bank boundary or waterfront boundary with
poisonous materials or explosives.

Section 19. No one shall dispose of any substance into the river-creek that may cause damage to
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waterway or change of watercourse from the bank or vessel which is plying, vessel which has berthed,
anchored, stranded or sunk.

Section 21. No one shall:

(a) build lavatories unsuitable to the urban and rural community lifestyle in the bank area and
watercourse area.

(b) drill well or pond or dig earth without the permission of the Directorate.
Section 24. No one shall:

(a) violate the conditions relating to navigation of vessels in rivers and creeks prescribed by the
Directorate for conservation of water resources, rivers and creeks.

(b) violate the conditions prescribed by the Directorate so as not to cause water pollution and change

of watercourse in rivers and creeks.

3.2.3.32 The Vacant, Fallow and Virgin Lands Management Law (2012) and Fallow and
Virgin Lands Management Rules (2013)

This bill sets out who the Central Committee is, and what their role is - to coordinate with MONREC,
and other concerned Ministries for the prevention of damage and destruction to the forest land,
including Reserved Forest, and Protected Public Forest; and for conservation of natural regions,
watershed area and natural fisheries. The Central Committee shall permit the right to do, (and) right to
utilize land of vacant, fallow and virgin land in the country, for the following purposes:

(a) Agriculture;

(b) Livestock Poultry Farming and Aquaculture;

(c) Mining;

(d) Government allowable other purposes in line with law.

The term “Virgin land” means “land which may be new land or other wood land in which cultivation
was never done before. It may have forest, bamboo or bushes, and includes the land which has been
cancelled legally from Reserved Forest, grazing ground, and fishery pond land respectively for
Agriculture, Livestock Poultry Farming and Aquaculture, Mining, and Government allowable other
purposes in line with law”.

3.2.3.33 Notification No. 37/2014 for usage and handling of substances that deplete
the ozone layer
Order relating to the usage and handling of substances that deplete the ozone layer.

Paragraph 3 of this Order indicates that any individual or organization who intends to import or
export ozone-depleting substances or products and/or which are used by ozone-depleting substances
must apply to MONREC.

3.2.3.34 Land acquisition (1894)

The very important and, still, frequently applied Land Acquisition Act (1894) empowers the state to
acquire land where it is needed for any public purpose. The Act provides for the relevant procedures
for land take, including

(1) the amount of notice to be given to the occupiers of the land to be acquired;
(11) procedures for handling objections to acquisition;

(iii) the method to be used to establish land valuations;
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(iv) the process for taking possession of land;

(V) court processes and appeals to resolve disputes;

(vi) procedures for the temporary occupation of land; and

(vii) procedures for acquiring land for private entities.

PART VII - ACQUISITION OF LAND FOR COMPANIES

Section 38. (1) The President of the Union may authorize any officer of any company desiring to
acquire land for its purposes to exercise the powers conferred by section 4.

(2) In every such case section 4 shall be construed as if for the words “for such purpose” the words
“for the purposes of the company” were substituted; and section 5 shall be construed as if after the
words “the officer” the words “of the company” were inserted.

Section 38A. An industrial concern, ordinarily employing not less than one hundred workmen owned
by an individual or by an association of individuals and not being a company, desiring to acquire land
for the erection of dwelling houses for workmen employed by the concern or for the provision of
amenities directly connected therewith shall, so far as concerns the acquisition of such land, be
deemed to be a company for the purposes of this Part, and the references to company in sections SA,
6, 7, 17 and 50 shall be interpreted as references also to such concern.

Section 39. The provisions of sections 6 to 37 (both inclusive) shall not be put in force in order to
acquire land for any company unless with the previous consent of the President of the Union, nor
unless the company shall have executed the agreement hereinafter mentioned.

Section 40. (1) Such consent shall not be given unless the President of the Union be satisfied, either
on the report of the Collector under section 5A, sub-section (2), or by an enquiry held as hereinafter
provided:

(a) that the purpose of the acquisition is to obtain land for the erection of dwelling houses for
workmen employed by the company or for the provision of amenities directly connected therewith, or

(b) that such acquisition is needed for the construction of some work, and that such work is likely to
prove useful to the public.

(2) Such enquiry shall be held by such officer and at such time and place as the President of the Union
shall appoint.

(3) Such officer may summon and enforce the attendance of witnesses and compel the production of
documents by the same means and, as far as possible, in the same manner as is provided by the Code
of Civil Procedure in the case of a civil Court.

Section 41. If the President of the Union is satisfied, after considering the report, if any, of the
Collector under section 5A, sub-section (2), or on the report of the officer making an enquiry under
section 40, that the purpose of the proposed acquisition is to obtain land for the erection of dwelling
houses for workmen employed by the company or for the provision of amenities directly connected
therewith, or that the proposed acquisition is needed for the construction of a work and that such work
is likely to prove useful to the public, he shall require the company to enter into an agreement with the
Government, providing to the satisfaction of the President of the Union for the following matters,
namely:-

(1) the payment to Government of the cost of the acquisition; (2) the transfer, on such payment, of the
land to the company; (3) the terms on which the land shall be held by the company;

(4) where the acquisition is for the purpose of erecting dwelling houses or the provision of amenities
connected therewith, the time within which, the conditions on which and the manner in which the
dwelling houses or amenities shall be erected or provided; and
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(5) where the acquisition is for the construction of any other work, the time within which and the
conditions on which the work shall be executed and maintained, and the terms on which the public
shall be entitled to use the work.

Section 42. Every such agreement shall, as soon as may be after its execution, be published in the
Gazette, and shall thereupon (so far as regards the terms on which the public shall be entitled to use

the work) have the same effect as if it had formed part of this Act:

3.24

Agreements

International Environmental Conventions, Protocols and

Myanmar has ratified several international and regional conventions. Those relevant to the project are
provided in Table 3-1.

‘ No.

Table 3-1: International and Regional Agreements and Conventions

Conventions

Environment

Year (Ratified/
Acceded/Accepted)

1 Plant Protection Agreement for the Southeast Asia and Pacific Region, Rome 1956 1959 (Ratified)
2 ICAO: ANNEX 16 to the Convention on International Civil Aviation Environmental Accession
Protection Vol. | and Il, Aircraft Noise and Aircraft Engine Emission
3 | Agreement on the Networks of Aquaculture Centres in Asia and the Pacific, Bangkok 1988 1990 (Accession)
4 Vienna Convention for the Protection of the Ozone Layer, Vienna 1985 1993 (Ratification)
5 Montreal Protocol on Substances that Deplete the Ozone Layer, Montreal 1987 1993 (Ratification)
6 London Amendment to the Montreal Protocol on Substances that Deplete the Ozone | 1993 (Ratification)
Layer, London 1990
United Nations Framework Convention on Climate Change (UNFCCC), New York 1992 1994 (Ratification)
Convention on Biological Diversity, Rio de Janeiro 1992 1994 (Ratification)
IgeZConvention Concerning the Protection of the World Cultural and Natural Heritage, Paris | 1994 (Acceptance)
7
10 | International Tropical Timber Agreement (ITTA), Geneva 1994 1996 (Ratification)
11 | United Nations Convention to Combat Desertification in Those Countries 1997 (Accession)
Experiencing Serious Drought, Paris 1994
12 | Convention on International Trade in Endangered Species of Wild Fauna and Flora | 1997 (Accession)
(CITES), Washington DC 1973; and as amended in Bonn, Germany 1979
13 | ASEAN Agreement on Conservation of Nature and Nature Resources, Kuala Lumpur, 1985 1997 (Signatory)
14 | Kyoto Protocol to the Convention on Climate Change, Kyoto 1997 2003 (Accession)
15 | ASEAN Agreement on Trans-boundary Haze Pollution 2003 (Ratification)
16 | Stockholm Convention on Persistent Organic Pollutants (POPs), 2001 2004 (Accession)
17 | Ramsar Convention on Wetlands of International Importance 2005 (Accession)
18 | Establishment of ASEAN Regional Centre for Biodiversity 2005 (Signatory)
19 | Declaration on ASEAN Heritage Parks 2003 (Signatory)
20 | International Treaty on Plant Genetic Resources for Food and Agriculture, 2001 2004 (Ratification)
21 | Catagena Protocol on Biosafety, Cartagena, 2000 2001 (Signatory)
Social, Labour and Health
22 | Universal Declaration of Human Rights (UNDHR) signed
23 | Convention on the Rights of the Child 1991 (acceded)
24 | Convention on Elimination of All Forms of Discrimination against Women (CEDAW) 1997 (acceded)

Date Issued: 05/04/2018
File: PCMI_Drilling_Block IOR-7_03_Legal Final _01

Page 3-39




IEM

Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

3. Legal Framework

No. Conventions A c:::; g‘::g:ﬂg d)
25 | Relevant ILO Conventions in force in Myanmar:

e  C1 Hours of Work (Industry)

e (14 Weekly Rest (Industry)

e (2 Unemployment Convention, 1919 (No. 2)

e (6 Night Work of Young Persons (Industry) Convention, 1919 (No. 6)

e Cl11 Right of Association (Agriculture) Convention, 1921 (No. 11)

e (14 - Weekly Rest (Industry) Convention, 1921 (No. 14)

e C17 Workmen’s Compensation (Accidents)

e (18 - Workmen's Compensation (Occupational Diseases) Convention, 1925 (No.
18)

e (19 Equality of Treatment (Accident Compensation)

e (C21 - Inspection of Emigrants Convention, 1926 (No. 21)

e (26 - Minimum Wage-Fixing Machinery Convention, 1928 (No. 26)

e (29 Forced Labour Convention

e (42 Workmen’s Compensation (Occupational Diseases) Revised 1934
e (52 Holidays with Pay

e (63 Convention concerning Statistics of Wages and Hours of Work, 1938 (No.
63)Excluding Parts IIl and IV

e (87 Freedom of Association and Protection of the Right to Organize
e (182 - Worst Forms of Child Labour

3.25 International Standards & Guidelines

The Project will also follow International Environmental guidelines and standards including World
Bank /IFC (International Finance Corporation) Guidelines & Industry Standards as detailed in Table
3-2.

Table 3-2: International Guidelines

Applicable International Standards & Guidelines

1 Equator Principles (2013)
International Financial Cooperation/ World Bank (IFC/WB) General Environmental
Health and Safety (EHS) Guidelines (April 30, 2007) including sub-sections:
eEnvironmental
2 ¢Occupational Health and Safety
¢ Community Health and Safety
¢ Construction and Decommissioning
3 IFC Environmental, Health, and Safety Guidelines for Onshore Oil and Gas
Development (2017).
IFC Performance Standards on Environmental and Social Sustainability (2012);
5 IFC/EBRD Guidance on Workers’ Accommodation (2009)
3.3 Contractual and other Commitments

The Project will comply with the Myanmar Environmental Conservation Law, Environmental
Conservation Rules, Environmental Quality (Emission) Standards and all necessary international
standards. PCMI makes the following commitments:

e The project will comply with commitments, mitigation measures and management plans
stated in the EIA report.
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e The company is responsible for its actions and omissions and those of its contractors,
subcontractors, officers, employees, agents, representatives, and consultants employed, hired,
or authorized by the company acting for or on behalf of the Project.

e Support programs for livelihood restoration and resettlement in consultation with the PAPs,
related government agencies, and organizations and other concerned persons for all Adverse
Impacts.

e Fully implement the EMP, all Project commitments, and conditions, and is liable to ensure
that all contractors and subcontractors of the Project comply fully with all applicable Laws,
the Rules, this Procedure, the EMP, Project commitments and conditions when providing
services to the Project.

e Be responsible for, and shall fully and effectively implement, all requirements set forth in the
ECC, applicable Laws, the Rules, this Procedure and standards.

e Timely notify and identify in writing to the Ministry, providing detailed information as to the
proposed Project's potential Adverse Impacts.

e Respect and comply with the customs, traditions and traditional culture of the ethnic groups in
the Union;

e Abide by the terms and conditions, stipulations of special licenses, permits, and business
operation certificates issued to them, including the rules, notifications, orders, and directives
and procedures issued by the MIC and the applicable laws, terms and conditions of contract
and tax obligations;

e Carry out in accordance with the stipulations of the relevant department if it is, by the nature
of business or by other need, required to obtain any license or permit from the relevant Union
Ministries government departments and governmental organizations, or to carry out
registration;

e Immediately inform the Commission if it is found that natural mineral resources or antique
objects and treasure trove not related to the investment permitted above and under the land on
which the investor is entitled to lease or use and not included in the original contracts.

e To inform the village administrative office and the Department of Historical Research if any
historical thing is found during the project operations.

e Abide by the applicable laws, rules, procedures and best standards practiced internationally
for this investment so as not to cause damage, pollution, and loss to the natural and social
environment and not to cause damage to cultural heritage;

e Close and discontinue the investment only after payment of compensation to employees in
accordance with applicable laws for any breach of employment contracts, closure of
mvestment, sale and transfer of investment, discontinuation of investment, or reduction of
workforce;

e Pay wages and salaries to employees in accordance with applicable laws, rules, procedures,
directives and so forth during the period of suspension of investment for a credible reason;

e Pay compensation and indemnification in accordance with applicable laws to the relevant
employee or his successor for injury, disability, disease and death due to the work;

e Supervise foreign experts, supervisors and their families, who employ in its investment, to
abide by the applicable laws, rules, orders and directives, and the culture and traditions of
Myanmar;

e Respect and comply with the labor laws;

e Have the right to sue and to be sued in accordance with the laws;
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e Pay effective compensation for loss incurred to the victim, if there is damage to the natural
environment and socioeconomic losses caused by logging or extraction of natural resources
which are not related to the scope of the permissible investment, except from carrying out the
activities required to conduct investment in a Permit or an Endorsement.

e Ensure equal rights for local workers and avoid salary bias, i.e. ensure that local and foreign
workers have the same salary at the same level.

o Ensure that all foreign employees apply for the proper work permit and visa through the
Myanmar Investment Commission (MIC).

e Provide rights and benefits including but not limited to, leave, holidays, overtime pay,
compensation and social security. Most of the relevant particulars are in the Myanmar
Companies Act.

o Settle disputes, within the law, between workers, employers, consulting experts or any other
personnel involved in the business operation.
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3.4 Institutional Framework

The aim of this Chapter is to describe the Administrative and political divisions of Myanmar.

3.41 Administrative Divisions

Myanmar is a multi-ethnic country composed of over 130 ethnic groups, and viewing
macroscopically, in the central part of the country from north to south along Ayeyarwady River
resides the largest group covering 70% of the total population, Bamar, and in mountainous area in east
and west reside most of the minorities.

Myanmar has a three levels administrative structure, as described below.
The first level subdivision includes:

e Seven states;

e Seven regions (regions were previously referred to as “divisions”, prior to August 2010);
e Five self-administered zones;

e One self-administered division;

e One union territory.

States and regions are divided into districts. Districts consist of townships, which are composed of
towns, wards and village-tracts, that are groups of adjacent villages. The administrative structure of
the states, regions and self-administering bodies is defined in the Constitution.

Each region and state has a Regional/State Government, consisting of a Chief Minister, Ministers and
an Advocate General. Legislative authority resides with the State/Regional “Hluttaw” (a parliament or
legislative body), which are made up of elected civilian members and representatives of the military.

The Constitution states that Naypyidaw is a Union Territory under the direct administration of the
President. The Naypyidaw Council, led by a Chairperson, carries out general functions on behalf of
the President. The Chairpersons of the Naypyidaw Council are appointed by the President, and
include civilians and representatives of the military.

Self-Administered Zones and Self-Administered Divisions are administered by a Leading Body,
which is headed by a Chairperson, and has executive and legislative powers. The Leading Body
consists of elected State/Regional Hlutttaw members and military personnel.

Block IOR-7 is located in Myanaung and Ingapu Townships in Hinthada District in the Ayeyarwady
Region of Myanmar. The Hinthada District has the following Townships:

e Hinthada Township

e  Zalun Township

o Lemyethna Township (Laymyethna)
e  Myanaung Township

¢ Kyangin Township

e Ingapu Township
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3.5 Project’s Environmental and Social Standards

MONREC has established environmental quality standards, the National Environmental Quality
Standard [Legal Reference: ECL 2012 (Article 2¢) and EQS 2016]. ECD / MONREC have indicated
that the discharge standards shown in Table 3-3 are applicable for Onshore Oil and Gas activities.
These are in accordance with international standards.

Table 3-3: Myanmar Discharge Standards Applicable to Onshore Oil and Gas activities

Guideline Standard
Drilling fluids and cuttings Treatment and disposal in accordance with applicable standards
provided in the General EHS Guidelines
Produced sand Treatment and disposal in accordance with applicable standards
provided in the General EHS Guidelines
Produced water Treatment and disposal in accordance with applicable standards
provided in the General EHS Guidelines for discharge to surface
waters or to land:
—  Total hydrocarbon content 10 mg/L
— pHB69
—  Biochemical oxygen demand 25 mg/L
—  Chemical oxygen demand 125 mg/L
—  Total suspended solids 35 mg/L
—  Phenols 0.5 mg/L
—  Sulfides 1 mg/L
—  Heavy metals (total)a 5 mg/L
—  Chlorides 600 mg/L (average), 1,200 mg/L maximum
Hydrotest water Treatment and disposal in accordance with applicable standards
provided in the General EHS Guidelines for discharge to surface
waters or to land, apply standards specified for Produced Water
Completion and well work- over fluids Treatment and disposal in accordance with
applicable standards provided in the General EHS Guidelines
For discharge to surface waters or to land:
—  Total hydrocarbon content 10 mg/L — pH 6-9
Storm water drainage Storm water runoff should be treated through an oil / water
separation system able to achieve oil and grease concentration of
10 mg/L
Cooling water The effluent should result in a temperature increase of no more
than 3°C at edge of the zone where initial mixing and dilution take
place; where the zone is not defined, use 100 m from point of
discharge
Sewage Treatment as per General EHS Guidelines, including discharge
requirements
Air emissions Treatment as per General EHS Guidelines Emission
concentrations as per General EHS Guidelines, and:
—  Hydrogen sulfide 5 mg/Nm3

a Heavy metals include: Arsenic, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Silver, Vanadium and Zinc

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with
general and industry-specific examples of Good International Industry Practice (GIIP). They are
designed to provide relevant industry background and technical information. This information
supports actions aimed at avoiding, minimizing, and controlling EHS impacts during the construction,
operation, and decommissioning phase of a project or facility.

The EHS Guidelines contain the performance levels and measures that are generally considered to be
achievable in new facilities by existing technology at reasonable costs (Environmental Health and
Social Guidelines, IFC 2007).
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Table 3-4: Applicable IFC EHS Guidelines

Environmental topic

Applicable EHS Guidelines

Air quality

Section 1.1 provides guideline applies for facilities or projects that generate emissions to air at any
stage of the project life-cycle. It presents information about common techniques for emissions
management.

This guideline provides an approach to the management of significant sources of emissions, including
specific guidance for assessment and monitoring of impacts.

Additional information on approaches to emissions management in projects located in areas of poor air
quality, where it may be necessary to establish project-specific emissions standards are included.

These Guidelines include the following key recommendations:

o facilities and projects should avoid, minimize, and control adverse impacts to human health, safety,
and the environment from emissions to air;

e  impacts should be estimated through qualitative or quantitative assessments by the use of baseline
air quality assessments and atmospheric dispersion models to assess potential ground level
concentrations;

e the dispersion model applied should be intemationally recognized, or comparable (examples of
acceptable emission estimation and dispersion modelling approaches for point and fugitive sources
are reported in these guidelines);

e  emissions from point sources should be avoided and controlled according to good international
industry practice (GlIP) applicable to the relevant industry sector, depending on ambient conditions,
through the combined application of process modifications and emissions controls (examples are
provided in these guidelines);

e amonitoring system should be implemented.

For ambient air quality IFC refers to WHO Guidelines (Air Quality Guidelines Global Update, 2005.)

Noise and vibration emissions

Section 1.7 provides standards for daytime and night time noise emissions (for residential and
industrial environments, WHO 1999) and recommends that noise prevention and mitigation measures
are implemented with regard to predicted noise levels at sensitive receptors.

Noise monitoring may be carried out for the purpose of establishing the existing ambient noise levels in
the area of the proposed facility or for verifying operational phase noise levels.

A key priority should be the implementation of noise control measures at source; the selected methods
will depend on the source type and the proximity of sensitive receptors, and can include: equipment
selection, acoustic enclosures, vibration isolation, traffic route selection, other.

Wastewater and Liquid effluent
quality

Section 1.3 provides guidelines applied for projects that have either direct or indirect discharge of
process wastewater or wastewater from utility operations.

Section 1.3 provides guidelines for treatment approaches of process wastewater and wastewater from
utility operations.

These Guidelines include the following key recommendations:

e  points of discharge, rate of discharge, chemical use, dispersion and environmental risk should be
considered in a disposal plan;

e discharges should be planned away from environmentally sensitive areas, with specific attention to
high water tables, vulnerable aquifers, wetlands, and community receptors, including water wells
and intakes.

Waste management

Section 1.6 provides guidelines for projects/facilities that generate, store, or handle any quantity of
industrial hazardous or not hazardous waste.

Section 1.6 provides appropriate guidelines for hazardous waste storage, transport, treatment and
disposal, in order to prevent harm to health, safety and environment.

These Guidelines include the following key recommendations:

e  waste management should be addressed through a Waste management system that addresses
issues linked to waste minimization, generation, transport, disposal, and monitoring;

e in addition to the implementation of waste prevention strategies, the total amount of waste may be
significantly reduced through the implementation of recycling plans;

o if waste materials are still generated after the implementation of feasible waste prevention,
reduction, reuse, recovery and recycling measures, waste materials should be treated and disposed
and all measures should be taken to avoid potential impacts to human health and the environment.
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4. Project Description

4. PROJECT DESCRIPTION

4.1 Introduction

PETRONAS Carigali Myanmar Inc. (hereafter called “PCMI”), MOGE with local partner UNOG
Company Limited and Petroleum Brunei Myanmar have jointly invested in on-shore block IOR-7.

The Petroleum Sharing Contract (PSC), between PCMI and MOGE was signed and effective on 16"
Sept 2014 in Naypyidaw, in the Republic of the Union of Myanmar. This chapter discusses the proposed
two well exploration drilling campaign.

PCMTI’s exploration drilling program in Block IOR-7 includes drilling 2 exploration wells. The expected
spud date in November 2018. The exploration well will be drilled as a vertical well with conventional
hole technique. The exploration drilling will be conducted with a typical land-drilling rig. The two
exploration wells will be drilled from the same well-pad location.

All of the contractors and sub-contractors will be in compliance with the environmental and social
commitments established by PCMI.

4.2 Purpose and Objectives of Project

PETRONAS Carigali Myanmar Inc. (PCMI) plans to drill two exploration wells in Block IOR-7. The
primary objective of the onshore exploration-drilling project in Block IOR-7 is to acquire information
on stratification and to explore potential reserves. If reservoirs are discovered, further studies on
chemical and physical properties of petroleum, age of reservoirs, rock characteristics, porosity,
permeability in the formation and others will be conducted. Oil/Gas are the types of petroleum product
anticipated from this exploration drilling. If a sustained commercial flow rate of the potential reservoirs
is established, PCMI will prepare and submit a separate ESHIA report for the production drilling
campaign to MONREC for their consensus under the requirements of the Myanmar Environmental
Conservation Law.
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4.3 History and Petroleum Activity within Block IOR-7

4.3.1 Seismic Acquisition History

The existing historic data seismic data consists of Gravity data (1963) and an unknown amount of 2D
Seismic (1963-92) acquired between by MOGE in the block. The existing seismic locations are shown

in Figure 4-1.

""i"’(zfowé ,

Source: PCMI, 2018
Figure 4-1 Existing 2D Seismic Lines in Block IOR-7

4.3.2 Exploration Drilling History

The Shwepyitha Field was discovered in 1976. It is known to be a Thrusted anticline (Shwepyitha),
with x-faults play. There are some 59 wells drilled in the block.

The details of the historic drilling are shown in Table 4-1 and Figure 4-2.
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Table 4-1: Drilling History in Block IOR-7
Operator MOGE

HC Discovery, e 1976 (well No.1)
Drilled wells e 59 wells
42.1-61.2 deg. API (Condensate)

Drilling Problem Presence of high pressure sands

Structure Thrusted anticline (Shwepyitha), with x-
faults

Source: PCMI, 2018

Kywedegon
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(e k)

Source: PCMI, 2018
Figure 4-2: Historic Exploration Areas in IOR-7
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43.3 Production History

Shwepyitha Oil & Gas field was discovered in 1967. There are some 70 wells drilled, 93.5 KM line of
Gravity data and 255 KM line of 2D seismic data existing in the block. It is known to be a Middle
Miocene Sandstone Oil play. The deepest well drilled is SPT#1 which was TD at 11540 ft. The field
achieved its peak production of 1250 BOPD in 1991.

Shwepyitha field is still currently in production. It is producing 120 BBL of Oil and 0.786 MMSCF of
Gas from 14 producing wells.

Shwepyitha Field has the following:

e Oil & Gas produced from supra-thrust & sub-thrust sands (22 payzones) of Mid Miocene
Kyaukkok Fm.

e OIIP: 13.6 MMST

e GIIP: 181,850 BCF

e Cum.Prod: 3.8 MMBO, 91.8 MMSCEF (2010)

e Peak Production: 1250 BOPD (1991)
Current Production: 100 BOPD (from 9 wells)

4.3.4 PCMI Seismic Acquisition

A 3D onshore seismic survey was carried out in onshore Block IOR-7, Myanmar under a geophysical
contract between PCMI and Sinopec Services Myanmar Office. Under the Agreement, Sinopec
Services Myanmar Office acquired data on a turnkey basis, directly controlling recording, drilling,
survey/positioning and all subcontractor services. The acquisition started on 17" December 2015 and
finished on 5™ May 2016.

A total of 146 sq km of 3D full-fold were surveyed with 11261 shots being completed as shown in
Figure 4-3. The prospect area mainly consisted of swampy area / oil field with some residential and
paddy field. The network of plantation and main roads allowed operations to be completed smoothly
in most areas.

The survey group used mostly RTK survey technique and total station. However, some conventional
survey methods were used for the palm oil plantation areas with thick ground coverage where it was
not possible to receive strong signals from RTK. Dynamite was used as the only energy source for the
survey. All swathes were recorded using single hole charged with 4 kg of Emulex loaded at 20 depth.

One recorded unit equipped with Sercel 428XL was mobilized. All data dynamite sources were
recorded using this unit. The unite system was adopted for the recording operations in Swath 23.

The Promax processing systems was used to facilitate the QC/QA of the recorded data. The purpose of
the field 3D processing was mainly to confirm the source and received positioning and to ensure the
data obtained in the field were to international standards. The data was processed daily and at each
completion of a swath, a field brute stack was produced to display the data quality.

HSE measures were implemented throughout the project. The main hazard of the project was the traffic
on the main road and the swampy area operation. The project achieved one million man-hours with
zero LTI
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Source: PCMI, 2018

Figure 4-3: Location Map of Upholes for Seismic Acquisition & Final Design Map for IOR7

Table 4-2: Seismic Acquisition Summary

Area of seismic 146.06 sqg. km

Number of receiver points | 35,621

Number of Source Stations | 11,252

Seismic Contractor SINOPEC

3D Seismic Operation date | Start: 17" December 2015
Finish: 5" May 2016

Source: PCMI, 2018

4.3.5 Previous Environmental Impact Assessments in Block IOR-7

A seismic ESHIA was completed by IEM / EQM and submitted to MOGE before the start of the seismic
operations.

The planned exploration drilling campaign is covered in this ESHIA report for Block IOR-7.

4.4 Project Need and Justification

The remaining potential in IOR-7 is located next to the deep trough of Pyay Sub-Basin - kitchen for oil
and gas found in [OR-4, IOR-5, IOR-6 and IOR-7 and unexplored Lower Miocene Pyawbwe Fm.

Myanmar has proven natural gas reserves of 7.8 trillion cubic feet.' Gas production in 2014 was over 2
billion cubic feet per day and oil production onshore reached 8,300 barrels per day in 2014, in addition
to offshore gas fields that produced 8,000 barrels per day of condensate. As of 2014, the country
operated three refineries with a combined capacity of 55,000 barrels per day of petroleum products, the

! BP, “BP Statistical Review of World Energy” (June 2011).
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vast majority of natural gas production, about 95 percent, came from the two offshore fields at Yadana
and Yetagun in the Andaman Sea. There is some domestic offtake, but the majority of this gas is
exported via pipeline to Thailand.? Since then, the Shwe field in the Bay of Bengal and the Zawtika
field in the Andaman Sea have been commissioned and put into production (2013 and 2014
respectively). The majority of the gas from the Shwe field is exported to China via a newly built pipeline
and the Zawtika gas is mainly exported to Thailand also vhoia pipeline.

As of 1 December 2014° oil and gas production in Myanmar was as follows:

Production Onshore Offshore

Gas mmcfd

Oil and condensate bpd

Gas sales were as follows:
Sales Thailand China Domestic

Gas mmcefd 1,400 400 300

Myanmar faces energy access and security challenges. The International Energy Agency has calculated
that Myanmar has the poorest level of energy access in all of the Asia-Pacific, and Myanmar is the least
developed economy in Southeast Asia. Only 13 percent of the country’s population have access to the
national electricity grid, approx. 26 per cent have access to electricity, and almost 95 percent of its
people depend on solid fuels such as wood and rice husks for cooking and heating.*

Secure energy supplies will be important to Myanmar’s future development. The Ministry of Energy
(MOoE) has set the basis of Myanmar’s energy policy framework —
(1) fulfilling domestic energy requirement

(i1) implementing sustainable energy development;

(i)  promoting the wider use of new and renewable sources of energy;

(iv) promoting energy efficiency and conservation;

(v) promoting use of alternative fuels;

(vi) implementing effective utilization of discovered crude oil and natural gas resources in the
interest of the entire nation; and (vii) promoting more private participation.’

PCMI, as the operator of the Myanmar onshore petroleum PSC, is striving to develop and produce oil
from potential reservoirs located within Block IOR-7.

2 Asian Development Bank, Interim Country Partnership Strategy: Myanmar, 2012-2014 (Manila: October,
2012).

3 MOGE 1 December 2014

4 UNDP, “Accelerating Energy Access for All in Myanmar” (2013), Executive Summary.

5 Myanmar Ministry of Energy, “Regional Energy Cooperation” (accessed 15 July 2014).
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4.5 Project Alternatives

4.5.1 No Project

If the proposed exploration project is not implemented, economic benefits generated by the project
would not occur (Section 4.4). Benefits lost would include the following:

o Employment generation and project expenditures during exploration drilling;
e Potential loss/delay of petroleum production from the site;

e Loss of revenue for the Myanmar and local governments through Production Sharing
Contracts (PSC);

o The future contribution of crude oil from this area would need to be replaced with an
equivalent amount sourced from overseas. Importing crude oil from outside Myanmar has
associated impacts from transportation (emissions, potentials for spills) as well as cost
implications;

4.5.2 Project
4.5.2.1 Drill Site Selection Process

The location of well sites in Block IOR-7 was selected based on the data from 3D seismic acquisition,
general site criteria, engineering criteria, economic criteria, and environmental, social and health criteria
as summarized in Table 4-3.

45211 General Criteria

The general criteria include an evaluation of Geology, Location, Topography, Land Use and Significant
sensitive areas and Infrastructure for the project. The exploration drilling project will explore the
location, extent and characteristics of petroleum reservoirs. This project selected the location to drill
the exploration wells based on the geological data and seismic interpretation data in the area. The most
promising location to find petroleum reservoirs based on geological and seismic information will be
defined as the ideal location, most suitable for understanding the target petroleum reservoir and most
likely to find promising petroleum reservoirs. The ideal location is then evaluated for other constraints,
such as steep terrain, land use, sensitive areas and distance from roads.

4.5.2.1.2 Engineering Criteria

Engineering criteria for well site selection regard the following factors: Minimize difficult terrain (such
as drilling in steep topography, rocky areas, etc.), Minimize waterway crossings, Maximize use of
existing ROW access, Minimize logistical issues (including engineering safety concerns), Minimize
drilling distance to reservoir (preferably conventional straight hole) and Minimize overall length of
access road construction.

45213 Economic Criteria

The site selection process incorporates the assessment of the economic value of a potential petroleum
hydrocarbon reservoir and its commercial worth against the cost of the investment (including Land Cost
Compensation for land, Renting Rig, Construction, Operation and Maintenance costs) for alternate well
locations.

Date Issued: 05/04/2018

Page 4-7
File: PCMI Drilling Block IOR-7 04 PD Final 01 age




IEM

Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

4. Project Description

4.521.4 Environment, Social and Health Criteria

Environmental, social and health criteria evaluated to select well site locations are: location as far away
as possible from environmental and social sensitive areas. An “ideal” well site location should be
located at least 1 km from any large village and near a transportation network or access route that can
accommodate transport of the drilling rig. The shortest distance for access road construction must be
considered and well site must not be located within reserved area such as national park, wildlife
sanctuary, watershed area, reserved forest, historical park and etc. In case it is necessary to use such an
area, the project proponent must operate strictly in accordance with applicable laws and regulations of
the relevant government agencies.

Table 4-3: Well Site Selection Criteria

Physical Resources

Minimize use of sensitive terrain/soil (e.g. wetland/erosive soil)

Maximize use of existing highways and access roads

Minimize number of river, waterway, and canal crossings

Minimize use of existing river, waterway and canal crossings

Ecological Resources

Minimize impact on natural sensitive terrestrial environment

Minimize impact on natural sensitive aquatic environment

Minimize impact on national parks, forest reserves, wildlife sanctuaries

Human Use Values

Minimize impact on transportation

Minimize impact on water resources structure (river, waterway and canal crossing)

Environmental, Minimize impact on water resources structure

Social and Minimize impact on low level row crops (e.g., vegetable, sesame, beans and pulses)
Health
Considerations

Minimize impact on paddy fields

Minimize impact on orchards and forest plantations (e.g., mango, coconut, mixed orchard)

Minimize impact on aquaculture

Minimize impact on livestock operations (e.g., swine)

Quality-of-Life Values

Minimize impact on population centres, settlements

Minimize impact on individual buildings and residences in ROW

Minimize visual impacts

Minimize impact on cultural/religious resources

Health

Minimize potential for construction accidents

Minimize potential for operation accidents (settlements)

Minimize anxiety of local people

Minimize impact on water resources structure (river, waterway and canal crossing)

Minimize waterway crossings

Minimize difficult terrain (steep, rocky, etc.)

Engineering Maximize use of existing ROW access
Design
Considerations

Minimize logistical issues

Engineering design (minimize drilling distance to reservoir)

Minimize overall length of access road construction

Land compensation cost

Economic

Construction cost
Factors

Operation and Maintenance cost
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4.5.2.2 Drilling Phase Alternatives
45221 Type of Rig

Rig types are still under evaluation. PCMI intends to use a land drilling rig for this drilling campaign.
The rig’s Drawworks will have a power rating of 1,800 — 2000 HP and a mast height ~43-1/2m. The
rig will be powered by four diesel driven generator sets and each rated 600 KVA to supply the rig site
with power.

The selection criteria for drilling rigs are:

o Availability

e Cost

e Rig Capability

o Rig criteria are mostly related to the well depth requirements which consider:
o Derrick

Drawworks
Mud Pumps
Drillstring
Mud System
Surface Equipment Limitation (BOP, Wellhead etc)
HSEMS
Track records

o 0O 0O O O O O O

Experience
45222 Type of Drilling Method

The wells will be drilled with a conventional hole size. Slim hole drilling is not an alternative or possible
for the PCMI wells. A conventional hole size hole is required because of the depths being drilled, the
type of formations being drilled, the kinds of pressures expected, and for hole stability. The final section
of the well will be drilled using an 8-1/2-inch drill bit in the reservoir section.

4.52.2.3 Type of Mud

Many types of drilling fluids are used on a day-to-day basis world wide. Some wells require that
different types be used at different parts in the hole, or that some types be used in combination with
others. The various types of fluid generally fall into a few broad categories:

o Air: Compressed air is pumped either down the bore hole's annular space or down the drill
string itself. Drilling depth with this fluid is limited.

e Air/water: The same as above, with water added to increase viscosity, flush the hole, provide
more cooling, and/or to control dust. Drilling depth with this fluid is limited.

e Air/polymer: A specially formulated chemical, most often referred to as a type of polymer, is
added to the water & air mixture to create specific conditions. A foaming agent is a good
example of a polymer. Drilling depth with this fluid is limited.

o  Water: Water by itself is sometimes used.

e  Water-based mud (WBM): A most basic water-based mud system begins with water, and then
clays and other chemicals are incorporated into the water to create a homogenous blend
resembling something between chocolate milk and a malt (depending on viscosity). The clay
(called "shale" in its rock form) is usually a combination of native clays that are suspended in
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the fluid while drilling, or specific types of clay that are processed and sold as additives for the
WBM system. The most common of these is bentonite, frequently referred to in the oilfield as
"gel". Gel likely makes reference to the fact that while the fluid is being pumped, it can be very
thin and free-flowing (like chocolate milk), though when pumping is stopped, the static fluid
builds a "gel" structure that resists flow. When an adequate pumping force is applied to "break
the gel", flow resumes and the fluid returns to its previously free-flowing state. Many other
chemicals (e.g. potassium formate) are added to a WBM system to achieve various effects,
including: viscosity control, shale stability, enhance drilling rate of penetration, cooling and
lubricating of equipment.

e Qil-based mud (OBM): Oil-based mud can be a mud where the base fluid is a petroleum product
such as diesel fuel. Oil-based muds are used for many reasons, some being increased lubricity,
enhanced shale inhibition, and greater cleaning abilities with less viscosity. Oil-based muds
also withstand greater heat without breaking down. The use of oil-based muds has special
considerations. These include cost and environmental considerations.

o Synthetic-based fluid (SBM): Synthetic-based fluid is a mud where the base fluid is synthetic
oil. This is most often used on offshore rigs because it has the properties of an oil-based mud,
but the toxicity of the SBM fluid is much less than an oil-based fluid. This is important when
men work with the fluid in an enclosed area.

e Non Aqueous Fluid System (NAF): The NAF system was developed to provide: maximum
shale inhibition, lubrication, and wellbore stability. Use of an NAF system in the mid sections
(vs. a WBM system) will significantly reduce the risk of mechanical failure of the open hole,
which could result in the drill pipe getting stuck requiring a back-off and side track. It will also
increase the penetration ratio, thus reducing cost and time the rig will be on-site and minimum
environmental impact.

The PCMI drilling program will only use Chloride free High performance Water Based Mud (WBM)
for the drilling campaign. There shall not be any chloride additives in the mud system.

4.5.2.3 Geological Prognosis

Block IOR-7 in Shwepyitha Field is located about 35km to the south of the Block IOR-5 in the Pyay
Sub-Basin (Figure 4-4). Oil and gas occurs in the Kyaukok Formation (Middle Miocene) and the
Obogon Formation (Middle — Upper Miocene). Up to now 19 hydrocarbon bearing sands are found in
Obogon/Kyaukok Formations. The Generalized stratigraphy of Block IOR-7 is shown in Table 4-4.
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Figure 4-4: Location map of the Block IOR 7 in the Pyay Sub-Basin.

Table 4-4: Generalized stratigraphy of the Block IOR 7 (Modified after MOGE, 2013)

Stratigraphic Stratigraphic Age Dominant Lithology Thickness (ft)
Units
Irrawaddy Fm. U. Miocene - Pliocene Yellowish brown medium 1000+

grained sandstones

R VRV VN N VAV VeV Ve

Obogon Fm. Middle to Upper Miocene Fine sandstones, siltstones, 1280
clay-shales (Sandy
alternations)

Kyaukkok Fm. M. Miocene Yellowish brown, very fine, 1480+
siltstone-sandstones, shales

Pyawbwe Fm. L. Miocene Grey — dark grey, bluish 5080+
shale-clay, massive
Foraminiferal limestones
(grainstone — packstone -
wackestone)
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4.5.2.31

Geological Structure of the Block IOR-7

4. Project Description

The Block IOR 7 in Shwepyitha Field is an NNW — SSE trending anticline structure, plunging towards
the south and it is divided into two major structural units by a zone of disturbance running ENE — WSW
with a throw of about 1000 ft in the south central part. The east flank is dipping gently from 8 to 12
degrees whereas the west flank dips from 15 to 33 degrees. The anticline is thrusted towards the west a
thrust fault parallel to the major axis of the structure. The oil and gas accumulation is compartmentalized
by these major faults. The structure is divided into 4 blocks. Two blocks are developed in the supra-
thrust area and the other two blocks are in sub-thrust area.
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Figure 4-5: Schematic structural cross section of Block IOR-7 in the Pyay Sub-Basin showing the
subsurface stratigraphic units and the structural styles.
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Targeted Stratigraphic Interval in the Pyay Sub-basin for HC Explorationin the Blocks IOR 5 and IOR 7

Figure 4-6: Regional stratigraphic framework of the Central Myanmar Basin and possible Petroleum System
of Block IOR 7, showing the producing reservoirs, target reservoirs and possible source rocks.

Hydrogen Sulphide Potential

The exploration and infill wells are not expected to encounter hazardous levels of H»S. Regardless, any
gas produced from the wells will be constantly analysed for its composition and for the presence of

H-S.

H>S detection and safety equipment is standard issue (see Section 4.10). PCMI’s emergency response
plan (ERP) includes an H»S Contingency Plan. Furthermore, the drilling contractor will have their own
H,S Contingency Plan.

4.6

Project Schedule

The exploration drilling wells would be drilled during the dry season after the monsoon season. The
drilling campaign aims to finish before the 2019 monsoon season arrives at End of May 2019.

The IOR-7 project timeline is shown in Table 4-5.

Table 4-5: IOR-7 Project Schedule

Activity

Well 1

Well 2

Spud Date

15t November 2018

15t December 2018

Drilling duration

30 days
(30 November ,2018)

30 days (15 January 2019)

Completion 15 days (15" December 2018) 15 days (1 February 2019)

duration

Well testing (15 days) Perform with different rig in Q1 (15 days) Perform with different rig in Q1
duration 2019 2019

Source: PCMI, 2018
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4.7 Project Location

4,71 Drill Site Location

The two exploration wells in Block IOR-7 will be drilled from a single well pad. The nearest villages
are over 500 m from the well site as shown in Figure 4-7.

The existing condition of the well pad is paddy field and the land acquisition has been completed with
the well pad orientation designed to offer the safest conditions with lowest construction requirements
as shown in Figure 4-8.

The well pad is located next to the exiting MOGE road; therefore a small access road will be constructed
to allow site access as shown in Figure 4-9.

1 Km Radius

500 m Radius

u

300 m Radius

Figure 4-7: Distance from well site to Villages and Access Road (300, 500 & 1000 meters)
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Figure 4-9: Present condition of MOGE Access Road
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4.8 Overview and Layouts of the project

4.8.1 Layout and Facilities in Well Site Area

The proposed rig pad orientation for IOR7 is shown in Figure 4-10. The well pad size is 120 m x 180
m (21,600 m?). The well pad includes a campsite and office space. There will be two main access
roads that are 6 meters wide and two emergency exits for personnel. The cellars for Cellar for [OR7-1
and IOR7-2 will be constructed next to each other with distance of +/- 3 m as both wells will be drilled
from the same pad. A flare pit will be built inside the well pad. The flare pit will only be used during
well testing if high-pressure gasses need to be flared. No other drainage or discharge will be allowed
in the flare pit.

Land Acquired
17.59 acre

Proposed Well
Site Design
120m x 180m

Figure 4-10: Rig Pad Orientation & Access on Acquired Land

The main facilities at the rig pad are shown in Table 4-6. The rig pad layout is shown in Figure 4-12.
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Table 4-6: Drilling Facilities Overview
Description Quantity Remark
Amount of upgrading/repair the 25 -30 Km Estimated for the whole project

access road

liner

Cellar Size 3.5 x 3.5 x 3.5 meters Based on one well
height

Drilling Waste Pit with 6,000 m3 Based on one well

geomembrane liner

Water Pit with geomembrane 2,000 m3 Based on one well

Fuel storage

300 mm height

Bund wall complete with one layer of
plastic membrane

Chemical storage

10x10m

Ground with geomembrane liner /
concrete pad and chemicals Covered with
Tarpoline, as drilling will be conducted
during dry season only. Chemicals to be
stored in flood proof warehouse during
rainy season.

Drilling Fluid (Mud) storage

400 bbls each tank X 5
units

Rectangular Steel tanks, up to 2000 bbls
in total

4.8.2 Drilling Rig

PCMI intends to use a land drilling rig for this drilling campaign. An example of a land rig is shown in
Figure 4-11. The rig’s Drawworks has a power rating of 1,800 — 2,000HP. The rig is powered by four
diesel driven generator sets and each rated 600 KV A to supply the rig site with power.

Source: PCMI 2018

Figure 4-11: Onshore Rig Example
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Proposed Rig Layout
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Figure 4-12: Conceptual Drilling Well Site Layouts

Source: PCMI, 2018
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4.8.2.1 Cellar and Rig Pad

Within the well pad, two holes will be dug and lined with concrete-to form the inline cellar for each
well (3.5 x 3.5 x 3.5 meters deep). This forms the rig “cellar”, into which is fitted a short length of 30
inch steel pipe, extending 6 to 12 metres into the ground; this is the “conductor pipe” that acts as a guide
to the drill bit and drill string while drilling the uppermost portion of the well. The cellar also houses
the well-head and the blow out preventers.

A reinforced concrete rig pad, measuring approximately 20 m by 20 m will be constructed around the
cellar. This acts as the foundation upon which the drilling rig, mud tanks, shakers, generators and fuel
tanks sit on.

4.8.2.2 Cuttings & Dirty Water Pit

For the IOR-7 drilling campaign — a waste pit will be installed at the well site to hold the drilling wastes
/ cutting and dirty water from the drilling campaign. All the cuttings/waste and dirty water from drilling
activities will be channelled to this waste pit (Figure 4-13). This pit will measuring approximately 35
m by 25 m by 4 m deep with a volume of 6,000 m®. The pit will be lined with a high density polyethylene
(HDPE) 2mm thick impermeable geomembrane liner to form an impermeable barrier. The
contaminated runoff water from well site will drain only to the waste pit. No wastewater will be drained
to the flare pit. The flare pit will be separated and bermed to stop any run-off from entering the flare
pit. The dirty water collected in the waste pit will be treated onsite by DOWA with a dewatering unit.
The drilling solids will be dried and land buried as per IFC guidelines and all other hazardous wastes
will be removed and transported for disposed at the DOWA waste disposal area.

The estimated typical amount of runoff during a rainstorm varies according to the month of the year
from wet season to dry season. All Runoff from the rig pad enters the waste pit. The pit is sufficient in
size to contain any runoff from storms. It is not expected that discharge of water will be required unless
there is unusually prolonged storm activity during the rainy season. If the pit becomes full from closely
spaced heavy rainstorms, water can be released at the down-slope side of the site from the water pit to
the perimeter drain, first passing through a series of specially constructed oil traps. Assuming a rainfall
intensity of the wettest month’s equivalent rainfall (129 mm/hr) for a %2-hr duration storm, the runoff
from the well site combined with rain falling on the waste pit totals 391.2 m’. The waste pit has an
actual holding capacity of 6,000 m’. The pit can therefore contain much more rainfall than the rainfall
intensity of a Y2-hr duration storm with a return period of 50 years. The drilling campaign will be
completed in the dry season to reduce any potential impact from accidental fluid discharge because
there would be no rain or water discharge expected during the dry season.

« D

< 4

Figure 4-13: Top view of drill cuttings waste pit
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4.8.2.3 Well Site Drainage System

The drilling pad area is made of concrete, which prevents leakage of contaminated water to the
surrounding area. Machines within the drilling pad area that could potentially release contaminated
water include skip tank, dirty water & cuttings pit, cement mixer, and drilling rig. Runoff within the
drilling area will be drained via drainage track into the dirty water /cuttings pit, which will accumulate
all of the runoff and contaminated water generated within the drilling area. Therefore, contaminated
water from this area will go through a large oil trap and end up in the pit and won’t escape to contaminate
surrounding areas. The contaminated water, cuttings and mud will be treated onsite as per IFC emission
standards by DOWA before disposal.

The volume of runoff from the well site is calculated from the volume of the heaviest rainfall within 30
minutes with a month’s equivalent rainfall in one hour (129 mm/hr) as 391.2 m®. The volume of the
waste pit (6,000 m®) is much more than the volume of the extremely heavy runoff. Therefore, the waste
pit has the capacity to retain all the runoff within the drilling area even under heavy rainfall. The level
of water in the waste pit will be monitored regularly. If water level in the waste pit is high, it will be
pumped into another container (such as a tanker truck) to make sure that the water will not overflow
from the pit. The drilling will be completed in the dry season to limit the risk of run-off due to heavy
rain.

4.8.2.4 Mud Tanks

The drilling mud will be contained in steel mud tanks. These are rectangular shaped tanks with 2000
bbls capacity. They will be located on the rig pad at a designated area next to the mud circulation
system. The mud circulation system is shown in Figure 4-14.
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Figure 4-14: Mud Circulation System
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4.8.2.5 Chemical and Equipment Storage Areas

Mud chemicals shall be stored in a covered and concreted warehouse before transportation to the drilling
site. The warehouse shall be in YANGON. Once transported to site, the chemicals shall be stored on an
impermeable geo-membrane based area with in a bunded area. Most of the chemicals are dry powdered
chemicals, hence the chemicals shall be covered with tarpoline at site to protect from rainwater. The
geomembrane lined chemical storage area will be 10 m by 10 m.

Other storage areas such as parts, equipment and repair shops will be contained in converted portable
40 foot containers. These containers will sit on concrete blocks. Workshop for vehicles maintenance
will be in a bumded area fitted with oil trap/separator to stop oil spills. The site will have spill kits
available to be used if any accidental spill happens during operations. The mud chemicals are all dry
powder so spill or leakage is low, spill kits will be used for any oil or liquid spills. All chemical will be
handled as per PCMI HSEM 2.1 — SUPERVISORY SAFETY PROCEDURES MANUAL (Appendix
2).

4.8.2.6 Fuel Storage Area

The fuel tanks — one at the rig and another one near the camp (approximate 110 m* & 25 m’ capacity)
will be set on the higher ground and will be completely surrounded with a bund to contain any spillage.
The bund will be 300 mm high around the entire fuel storage area.

The site will have spill kits available to be used if any accidental fuel spill happens during operations.
PCMI has an oil spill contingency plan if there is any accidental release. Any spill will be managed as
per PCMI Oil Spill Response Plan (Appendix 3)

4.8.2.7 Flare Stack

The flare stack will be a horizontal burner directed to an earth bermed flare pit to ensure the safety of
workers at the well site. The nearest community will be located over 500 m away (for all the proposed
well sites); thus, impact from light and sound from the flare stack should be minimal (detailed
description in Chapter 6 - Impact Assessment).

No waste fluids will be discharged to the flare pit. The reservoir fluids will be burned. The produced
water will be separated and directed into the wastewater pit. The flare pit is only used for the emergency
burning of high-pressure hydrocarbons. The flare pit soil will be tested at the end of project and if
contaminated will be disposed as per the PCMI Waste Management Plan (Appendix 4).

Geomembrane lined and bunded dry powder Perimeter drain with weir and oil trap
mud chemical storage area
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Concrete rig and storage pad with segregated Campsite in background (generators on rig
drainage channel concrete pad in foreground)

Source: Pictures provided by IEM, 2018
Figure 4-15: Photos of a Typical Exploration Drilling Well Site and Facilities

4.8.2.8 Access Roads

PCMI plans to use the Pathein — Monywa Highway Road to Kyangin and then to Myanaung. Then
proceed to Well Site area via MOGE road starting from Mingone Junction. The MOGE road is designed
for rig move and PCMI will maintain this road including raise the road level if required. In areas that
require upgrade, PCMI will widen the MOGE road up to six (6) meters upon the MOGE agreement.
The maximum total road upgrading is expected to be 25-30 km along the MOGE road.

The well site is located in an agricultural area near the existing MOGE road, therefore PCMI will need
to construct a short site access way to connect the well site to the existing main roads for transportation
of drilling rig and drilling equipment. The access roads will be designed as dual lane, un-surfaced roads,
constructed of compacted granular material. The roads will be 6 m with side slopes of 1.5 m for total
width of 9 m, constructed with 200 mm of compacted granular material as shown in Figure 4-16.
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Not to Scale
6 m = Road surface

v

1.3:1 Slope

200 mm = Height

Ground level

Culvert under road as required

| 9 m = Road base
|

Source: PCMI, 2018
Figure 4-16: Longitudinal-Section of Proposed Access Road

48.3 Stages of Operation

Major activities of project consist of Construction Operations, Drilling Operations, Well Testing
Operations and Well Completion, Suspension, Abandonment or Contingency Well. The activity chart
of the project is shown in Figure 4-17.

1. Construction Phase

Details are preparation and construction of the drilling area, access road construction, rig and
equipment installation and elements of the drill area.

2. Drilling Phase

Details are hole and casing design, drilling exploration methodology, types and components of
drilling mud, drilling mud volume, volume of cutting from drilling and wire line logging.

3. Well Testing Phase

Details are well testing equipment installation; well testing operation, waste management from
well testing operation.

4. Well Completion, Suspension, Abandonment or Contingency Well
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Preparation of Drilling Area

i

Access Road Construction

1

Drilling Pad Construction

i

Rig and Equipment Installation

i

i |

Well Completion, Suspension, Abandonment or
Contingency Well

Note
Construction Phase Drilling Phase
- Well Testing Phase - Well Completion, Suspension, Abandonment or
Contingency Well

Figure 4-17: Activity chart of project
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4.8.3.1 Construction Phase
4.8.3.1.1 Well Pad and Work Camp Pad Construction and Access Road

The site topsoil will be striped before construction begins, the stripping shall consist of excavation,
removal, and stockpiling of usable topsoil next to the well site in a designated area. Topsoil shall not be
stripped under wet conditions. Usable topsoil shall be stored separately for usage in the case of planting
of trees or vegetation during restoration.

A temporary surface drainage system shall be developed and maintained during the course of clearing,
stripping and filling operations. This temporary drainage system shall be designed to an appropriate
gradients and flows to facilitate storm water runoff. Particular care shall be used to protect upstream
and downstream users of any stream, drainage ditch or other watercourse by avoiding damming,
clogging with debris or otherwise changing its course or hydraulic properties. Standing and creeping
vegetation obstructing or growing within the natural width of watercourses shall be felled, cleared and
removed.

The well site and adjacent accommodation campsite will be levelled and elevated by cut and fill
methods and compacted using bulldozers, dump trucks, water trucks and graders. The compacted pad
will be approximately 200 mm thick.

The entire well pad and work camp pad will be surrounded by a barbed wire fence to keep animals and
unauthorized persons from entering the site. Security guards will also be employed and stay on site 24
hours per day, 7 days per week throughout rig mobilization, set up, drilling, optional testing operations
and until the site is abandoned.

Dimensions of the well site and accommodation campsite to be constructed are summarised in Table
4-7.

Table 4-7: Dimensions of Well Pad, Work Camp Pad

Item | Dimensions | Area | Estimated Fill

Each Well Site
Drilling and Work Camp pad ‘ 120 m x 180 m x (200 mm thick) ‘ 21,600 m? ‘ 4,320 m*

(M Estimate based on an average of 200 m thick

All of the materials to be used for constructing the well pad and facilities are to be provided by the civil
engineering contractor. This contract will be issued to a local construction company as per PCMI’s
policy of ensuring that the economic benefits of the project are concentrated within the Province. The
civil engineering contractor will obtain fill materials from local extraction sites operating under permit
from the relevant local authorities.

It will be the responsibility of the civil engineering contractor to source the fill materials and the
materials must also be of a high quality grade for use as un-surfaced road building material and
acceptable to PCMI for construction of the well pad.

4.8.3.1.2 Rig Installation

PCMI intends to use a typical land rig for this drilling campaign. The rig’s Drawworks has a power
rating of 1,800 to 2,000 HP. The rig is powered by four diesel driven generator sets and each rated 600
KVA to supply the rig site with power. Rig components can be described as follows:

1) Hoisting system consists a derrick and platform or derrick floor used for clinging and installing
the drilling equipment to the tower. The drilling equipment include crown block handed on a
cable, which use to raise and lower a drill string in the well.
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2) Rotating system consists of a hydraulic top drive to spin, raise and lower the drill string
equipped with a drill bit.

3) Mud & Cuttings circulating system

During drilling operation, drilled cuttings and fluids are removed from the well. Mud is added to
the pipe and flows out at the hole of drill bit to: carry cuttings to the surface, transmit power and
lubrication to the drill bit; exert a hydrostatic head to help prevent caving or sloughing of the
formation; prevent flow of formation fluids into the borehole; and maintain dense materials such
as cuttings and barite in suspension in the borehole to maintain downward pressure in the well.

4) Mud mixing unit consist of mud mixing tank and mud pump. The equipment functions as
chemical mixing unit for mud.

5) Cementing unit consists of cement mixing tank, cement storage tank and cement pump. The
equipment functions as chemical mixing unit for cement. Cement will be used to prevent fluid
infiltration to borehole.

6) Power system

Rig may be located far from main power supply (Electric Transmission Line). Therefore, three
units of diesel electric generator must be installed in the rig to supply electricity.

7) Wireline logger

A mobile truck-mounted wireline logging unit will be used for geophysical tests. (Wireline
logging).
8) Drill mud recorder

Drilling mud recorder will continuously monitor the drilled well by determining inner borehole
condition.

9) Drilling mud laboratory
Drilling mud laboratory will be equipped with drilling mud testing equipment.

For rig installation cranes will be used and the procedure will take approximately 2 days.

4.8.3.2 Drilling Operations Phase

All operations on these wells will be carried out in accordance with the appropriate international API
standards, PCMI Well-Site Operations Management System and the PCMI Well-Site Operations
Management Plan, copies of which will be at the rig site and must be read and understood by everyone
involved in these well operations.

Drilling operations and associated services will be conducted on a 24-hour basis. Drill crews will work
alternate 12-hour shifts rotated from duty on a maximum 60-day schedule.

For this exploration drilling program, a “conventional hole” well construction process will be used. The
basic steps of drilling an exploration well are summarized below.

Drilling the Hole - The drill string is a series of long, hollow steel pipes, which can be screwed
together. The drill bit, which has a larger diameter than the drill string, is the cutting tool and
is screwed to the end of the drill string. A hoist system within a derrick over the well allows the
drill string to be assembled and broken down into manageable sections.

Drilling Fluids System - The drill string and bit are lubricated and cooled by a drilling fluid,
commonly referred to as mud. This mud is stored in large steel tanks beside the rig, from where
it is pumped down through the drill string.
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o  Mud Cleaning Equipment - When the drilled cuttings are brought to the surface with the drilling
fluids, they will first pass through a mud treatment system commonly consisting of shale
shakers. This comprises of a vibrating frame fitted with a series of fine mesh screens, which
separate the vast majority of the drill cuttings from the drilling mud. The mud passing through
the screen is re-circulated while the cuttings are further processed using a cuttings dryer with
recovered mud returned to circulation and the dried cuttings dumped to skips.

A typical drilling schematic is provided in Figure 4-18.

Casing and Cementing - Various sections of the hole will be drilled at different diameters, with the size
of the borehole decreasing with depth. Each section of the hole will be lined with thick steel tubing,
known as casing, which will be fully cemented in place. This ensures that the hole remains stable and
that the surrounding geological formations, in particular those that may act as fresh water aquifers, are
not contaminated. This casing also helps in the process of controlling the pressure of any gas that the
well might penetrate, as it is prevented from flowing into shallower, less pressurised formations.
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Figure 4-18: Typical Drilling Rig and Mud System

Date Issued: 05/04/2018

File: PCM|_Drilling_Block_IOR-7_04_PD_Final_01

Page 4-27




Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

i

4. Project Description

4.8.3.21 Hole and Casing Design

The well design for each well will have 4 bore hole sizes of 26-inch (0.660 m), 17%-inch (0.445 m), 12
Va-inch (0.311 m) and 8 Ys-inch (0.216 m). The general hole and casing dimensions are summarized in
Table 4-8. Hole and casing schematic diagrams for each well are shown in Figure 4-19 and Figure
4-20.

Table 4-8: Hole and Casing Design for each Well

Hole Diameter Ca.s ing Size True Vertical Depth
Well sites Interval (inches)
(inches) External Well 1 (ft) Well 2 (ft)
Wells 1-2 Surface 26 20 235 235
Intermediate 17.5 13 3/8 2015 2057
Production 12.25 95/8 4335 4473
Hole 8.50 Open 5650 6335

Source: PCMI, 2018

4.8.3.2.2 Drill Exploration Process
Drilling and Casing

e 26-inch Hole- The well drilling operations will begin by drilling a 26-inch (0.660 m) hole from
surface to the designated depth. This section will be drilled with a basic water-based mud
system. Hi-viscosity mud sweeps will be pumped to clean the hole during connections. A 20-
inch surface casing will be run and cemented to surface. A surface blowout prevention (BOP)
stack will be installed before drilling the next section. No shallow gas is expected in this project.

o 17 Y-inch Hole - A 17 Y4 -inch hole will then be drilled to the designated depth. This section
will be drilled with a low toxicity Water Based Mud (WBM). The 13 3/8" casing string will be
run and set to the designated depth.

e 12 Yi-inch Hole - The 8 ' -inch hole will then be drilled to the designated depth. This section
will be drilled with a low toxicity Water Based Mud (WBM) system as the previous section.
The 9 5/8" casing string will be run and set to the designated depth.

o 8 -inch Hole - The 8 Y-inch hole (the reservoir section) will be drilled with Water Based
Mud (WBM). A 7-inch production line will be used as a contingency.

Technical or operational constraints

The following operational constraints have been considered for thee well design:
a. Loss circulation at surface hole section (300m — 800m TVD)
b. Loss circulation at bottom hole section (2200m -2500m TVD)
c. Borehole stability due to earth’s stress

Date Issued: 05/04/2018
File: PCMI Drilling Block IOR-7 04 PD Final 01

Page 4-28




Q Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,

PETRONAS PETRONAS Carigali Myanmar Inc.

S

4. Project Description

TVDDF [F Elevation = 35f

Graund 35.0m) = Prondde stouctural supporc
. . * To droulate thallow g== through diverter when drilling the pilot hofe inthe next
507 Conductor casing @ 45ft heabe 3=t
* To cover the laose sand section and allow for batter hale stabifty
= Jetting depth is besed on the offset well drilled by MOSE
20" surface casing @ 235 * | ksing the surplus from previows RSF 2 and RSF 3 project.
FERN
# B-1/2 hole for Shallow gas.
* Alow BOFP instaliation before drilling through tha 1 hydrocarbon depth in 13-
L/4" holz section.
13-3/8" casing @ 2015ft ..‘ h * Lot prioe to changing o heavier mud ta dril 13-1/4" hole sactian
20150
9-5/8" Setting Depth
TOL @ 4165# * Sgt prior antering deplated 2one gec zona in formation 4000 and 4250 [this
reservoir has besn produced for 1iyears)
9-5/8" cazing @ AZ35f * Deapeect casing setting depth hased on the SObbie kick tolaranca requirament
AN i f ATEDE LEEL

4250 sana § SOESN .
Wall ) 4400 s @ 5190 * Zgt at 5EE0m depth to producs HE from 4600 formation
CHajeesties T pp—— * The compIEmion pIan 15 Bsed hake COMpl=ton with 3-1/2° 1w0ing sze.

7" liner @ S650ft —

TD @ 56501t

Source: PCMI 2018

Figure 4-19: Tentative Hole and Casing for Well 1
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30" Conductor casing @ 45ft E_M_“nmﬁﬂm ow gas through nene s e e

« To cover the loose sand section and allow for better hole stability
E mﬂn:n depth is based on z.__m offset well drilled by MOGE

20" surface casing @ 235ft « Using the surplus from previous RSF 2 and ASF 3 project.

2155

Inc= Ddeg

= B-1/2" hole for shallow gas.

= Allow BOP installation before drilling through the 1 hydrocarbon depth in 12-
F 1/4" hole section.
13-3/8" casing @ 2015ft A = St prior to changing to heavier mud to drill 12-1/4" hole section,
2057
Inc = 13 Sdeg
TOL @ 41851 e ml « Set prior entering depleted zone gas zone in formation 4000 and 4250.this
reservoir has been produced for 10years)
9-5/8" casing @ 43351t 4 « Deepest casing setting depth based on the 50bbls kick tolerance requirement.
4471R
Ay —_— Inc = 30.9deg
250 s g S0 7° Liner Setting Depth
Well 4005 @ 519t ~ St at 5650m depth to produce HC from 4600 formation
Dbjectae AB00 =snd @ 5304% = The completon plan is cased hole completion with 3-1/2" tubing size.
y A = 700t allocated for the perforation gun using TCP.
B2A06
7 liner @ G335ft Inc = 711 deg,
TD @ 6335ft

Source: PCMI 2018

Figure 4-20: Tentative Hole and Casing for Well 2
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4. Project Description

Drill Cuttings

Drill cuttings are formation particles generated by the drill bit during the drilling process and vary in
size from small slivers (less than 10 mm in length) to dispersed clays and ultra fine particulates (less
than 0.002 mm). The exact nature of the cuttings will depend on the geological formations drilled
though. Table 4-9 provides the estimated drill cuttings volumes expected for the drilling per well.

As stated earlier, the drilling plan (including hole and casing design) for re-drilling an exploration well
(contingency well) cannot be provided at this stage. However, based on a similar design to the planned
wells, a similar amount of cuttings could be generated for each additional contingency well.

Table 4-9: Estimated Volume of Cuttings per Well

Item Well 1 Well 2
Drill cutting volume 1256 bbls or 200 m3 1444 bbls or 230m?
Drilling mud volume 9875 bbls 4000 bbls

Drilling Mud

Mud performs a number of functions during the drilling. Apart from carrying cuttings to the surface, it:
transmits power and lubrication to the drill bit; exerts a hydrostatic head to help prevent caving or
sloughing of the formation; prevents flow of formation fluids into the borehole (which could lead to a
blowout); and maintains dense materials such as cuttings and barite in suspension in the borehole to
maintain downward pressure in the well, when circulation is interrupted (as when adding a new joint of
drill-pipe).

The drilling fluid used in exploration drilling plan is Water Based Mud (WBM). The components of
the mud system are summarized below:

- WBM: Caustic Soda, Soda Ash, Bentonite, Polyanionic Cellulose, Xantangum, Potassium chloride,
partially hydrolyzed polyacrylamide, sodium bicarbonate, graphite, calcium carbonate, cloud point
glycol, potassium sulphate, sodium chloride, magnesium oxide, monoethaloamine, quartenary amine.

Drilling fluids will be circulated in a closed loop system to recycle the drilling mud and contain all wastes.
Details of the expected mud volumes per well are shown in Table 4-10 and Health and Safety
Information for the WBM components are shown in Table 4-13. Full MSDS sheets are to be provided
at the work site.

Table 4-10: Total Mud Volumes per Well

Hole Section Total Mud Volumes (bbls)
26” (0.660 m) 4,000
17 V4" (0.445 m) 3,500
12" % (0.311 m) 1,375
8% “(0.216 m) 1000
Total 9,875
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Summary of Drilling Mud

The summary of drilling mud systems per well section are shown in

4. Project Description

Table 4-11: Mud System for Each Well Section

Mud System Hole Size Weight Remarks
Bentonite Spud 26" hole section 9.0-9.5 ppg
Mud
K2S04, PHPA .
L ’ 17.5" hole Potassium

Chloride free . 10-11.0 ppg
Amine system section sulphate based
K2S04, Chloride Potassium

i 12.25" hole . } sulphate based
free Amine section 14.0 -15.0 ppg p
system
K2S04, Chloride :

0. 8.5 “ hole Potassium
free Amine section 16.2-16.5ppg sulphate based
system

The mud characteristics for each well section are detailed in Table 4-12.

Table 4-12: Mud Characteristics for Each Well Section

Bentonite  Spud K2S04, PHPA, with K2S04, with K2S04,  with

Mud Type Mud Chloride free Amine Chloride free Chloride free
system Amine system Amine system
Section 26" hole 17.5” hole 12 4" hole 8 72" hole
Max Mud Density, ppg 9.5ppg 11.0 ppg 15.0ppg 16.5ppg
Plastic Viscosity, cp e PV<42 PV<50
’ (>70 secs)

Yield Point, Ib/100 sq ft >40 20-30 25-30 25-30
Ll T, U S o 10-13/11-15 10-15/1520  10-15/15-25
ft( 10 sec/10 mins)
6 rpm Fann Reading N/A 16-18 12-15 10-15
API Fluid Loss, cc/30 mins <10ml <5ml <5ml <5ml
pH 10-11.0 9.0-9.5 9.0-9.5 9.0-9.5
K2S04 (fixed) by weight N/A 10% 10% 10%
Chloride free amine (fixed) N/A 4% 4% 4%
Bridging agent CaCO3 N/A 20ppb 20ppb 20ppb
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4. Project Description

Cementing Chemicals

The cementing chemicals are used downhole to cement the casing in place. These chemicals are not
used in the mud system and will not be released to the pits. They are mixed and cemented in place in
the drill hole. The common cementing chemicals are listed below:
1. D047 — Antifoam
2. D206 — Defoamer
3. D065 — Dispersant solid
4. D075 — Extender
5. D080 — Dispersant liquid
6. DO081 — Retarder
7. D153 — Anti-settling agent
8. D167 — Fluid loss control agent powder
9. D168 — Fluid loss control agent/Gas block agent liquid
10. D193 — Fluid loss control agent liquid
11. D207 — Fluid loss control agent powder
12. D182 — Spacer agent
13. D208 — Viscosifier/free water control agent
14. D500 — GasBLOK agent
15. D600G — HT GasBLOK agent
16. D801 - Retarder
17. D907 — Cement
18. F103 — Surfactant
19. F110 — Surfactant
20. S001 — Accelerator
21. U066 — Solvent

The cementing chemical HSE information are detailed in Table 4-14.
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4. Project Description

Table 4-13: Health and Safety Information for the Additives to the Water-Based Drilling Mud

Product Storage Requirements
Q—“ ame Hazards Identification Toxicological Information m:<=.o=3m=8. Spill Clean Up Methods ._._.m:m_uw:
emical Precautions Information
Name
Break-Free o CONSIDERED A e Ingestion may result in o Slippery when e Store in original containers in ¢ Remove all ignition e Flammable liquid
NW DANGEROUS nausea, pain, vomiting. split. approved flammable liquid sources. o Land transport
SUBSTANCE e Chronic solvent storage area e Clean up all spills ADR/RID Class: 3
w_oxo_mmwu_w_.__u/_\__/m_o TO inhalation exposures may immediately. e Air Transport
.ﬂmmc_% in :mEocm.mv\mﬁmB o Alert Fire Brigade and tell | ICAO/IATA Class: 3
1999/45/EC AND ITS impairment and liver and i
AMENDMENTS p them location and nature of | o Maritime Transport
blood changes. hazard
: : IMDG Class: 3
 Flammable ¢ Swallowing may cause
e |rritating to eyes and breathing difficulty,
skin headache, nausea,
e Limited evidence of a vomiting, upper respiratory
carcinogenic effect tract M«:mzo?.ﬁﬂsﬁcoocm val
membrane irritation, central
* HARMFUL — _.<_m< Cause | nervous system depression.
lung damage if
swallowed
e Vapours may cause
drowsiness and
dizziness
Break-Free e This substance is NON- | e The liquid is * ._w_wﬂm__:cm_ g  Store in original containers. ¢ Remove all ignition e The product is not
HAZARDOUS discomforting to the gastro- Suitable labele o Keep containers securel sources. covered by
WMNN.__.mW_/%_mm _m_ww_m_u.om m:”o._ﬂ_z.\_m._ :ﬂu. ) M_omﬂw_w:mm_q for waste mmm_ma.nZO smoking, :mxma< « Clean up all spills _:ﬁm%mm_o:m_ h
. e liquid may produce i ianiti . i i ) regulation on the
according to the Criteria of | eye discomfort causing « Prevent spillage lights or 6:_:03 sources _BBmQ._mﬁm_v\ . ransport of
NOHSC, and the ADG transient smarting, blinking. | from entering drains | ¢ Store in a cool, dry, well- * Avoid breathing vapours | yanq6r0us goods
Code. « The liquid may be or water ways ventilated area. . . M:Mmoosﬁmoﬁ with skin and (IMDG, IATA,
« May produce discomfort | discomforting to the skin if » Wash area and » Store away from incompatible | €YeS- ADR/RID).
of the respiratory (limited contact is prolonged. prevent runoff into Bmﬁmﬂ._m_m and foodstuff » Control personal contact
evidence). e The vapour is mildly drains or containers. by using protective
discomforting to the upper waterways. o o Protect containers against equipment.
respiratory tract. o If contamination physical damage and check e Contain and absorb spill
of drains or regularly for leaks. with sand, earth, inert
waterways occurs, material or vermiculite.
advise emergency
services.
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
Calcium e Considered a o Dust may irritate e Do not allow to e Store in original containers. ¢ Avoid generation and e The product is not
Carbonate dangerous substance respiratory system or lungs. | enter drains, sewers | o Keep containers securely spreading of dust. Shovel up | covered by
according to directive « May cause discomfort if or watercourses. sealed. and place in a labelled international
1994/45/EC and its swallowed. sealable container for regulation on the
amendments. . Powd irritate ski subsequent safe disposal transport of
owder may irritate skin. dangerous goods
o Particles in the eyes may (IMDG, IATA,
cause irritation. ADR/RID).
e Contains a small quantity
of quartz. Prolonged and
repeated exposure by
inhalation to concentrations
of crystalline silica
exceeding the maximum
exposure limit may lead to
chronic lung disease such
as silicosis. Because of
quantity and composition,
the health hazard is small.
Caustic Soda ¢ CONSIDERED A ¢ The material can produce | ¢ Do not allow to e Storein o_‘_@._:m_ containers. ¢ Remove all ignition ¢ CORROSIVE
(sodium DANGEROUS severe chemical burns enter drains, sewers | ® Keep containers securely sources. o ICAO/IATA,
hydroxide) SUBSTANCE within the oral cavity and or watercourses. sealed. e Avoid contact with skin ADR/RID, IMDG
ACCORDING TO gastrointestinal tract * Storein a cool, dry, well- and eyes with personal Class: 8
DIRECTIVE 1999/45/EC following ingestion. ventilated area. . protective equipment.
AND ITS AMENDMENTS. | o The material can produce e Store away from incompatible
: ; : terials and foodstuff * Use dry clean up
¢ Reacts violently with severe chemical burns to mater| procedures and avoid
water. the eye following direct containers. ) generating dust
. C b contact. ¢ Protect containers against ) :
auses severe burns. ) physical damage and check e Place in a suitable
o Risk of serious damage | ® Vapours or mists may be regularly for leaks. labelled container for waste
to eyes. extremely irritating. e Observe manufacturer's disposal.
e Classification: e The material can produce storing and handling
R14/34/41 severe chemical burns recommendations.
following direct contact with e DO NOT store near acids. or
the skin. oxidising agents.
* No smoking, naked lights,
heat or ignition sources.
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
DRILL-BAR e This substance is NON- | e The material may be ¢ Prevent spillage e Store in original containers. e Wear impervious gloves e The product is not
HAZARDOUS B,E_K&mooionm:@ and :03 entering « Keep containers securely and safety glasses. .oo<m$a. by
wxmwwﬂﬂocmm Mmuu_m_u._um mm._.mm_é to the eyes and Qﬂmﬁ_sm, sewers or sealed. e Vacuum up (consider _Emﬂﬂw.:o:m_ "
according o he Criteria of |+ The dust may b i required, wet | L Sloreinacool dywell- | SEOORBUA BRI | tansportof
. e dust may be o If required, we ; esigned to be grounde
MOaImO‘ and the ADG discomforting 8<5m upper with Emﬁm_. to ,.\mmw_ﬁ_uwwmmﬂmnwﬂoa incompatible QE_%@ storage M:a use). M__”\_snmmﬂo_ﬁm._.w,ooam
ode. respiratory tract. revent dusting. . , ,
e Cumulative effects may | W«o_ozwma or repeated “.u Wash area MOE: materials and foodstuff mv\mMﬂmowwomMﬂ@M_ contect | ADRIRID).
result following exposure skin contact may cause with large quantity containers. ) . equipment and dust
(limited evidence). drying with cracking, of water and * Protect containers against respirator.
e May produce discomfort | irritation and possible prevent runoff into physical damage and check e Put residues in labelled
of the respiratory system dermatitis. drains. regularly for leaks. plastic bags or other
(limited evidence). o If contamination * Observe manufacturer's containers for disposal.
of drains or storing and handling
waterways occurs recommendations.
advise emergency
services.
DRILL-GEL e This substance is NON- | e Slightly discomforting to e Prevent, by any o Keep dry. e Clear area of personnel e The product is not

HAZARDOUS
SUBSTANCE, NON-
DANGEROUS GOODS
according to the Criteria of
NOHSC, and the ADG

the gastro-intestinal tract.

e May produce eye
discomfort and abrasive eye
inflammation.

o May be abrasive to the

means available,
spillage from
entering drains or
water courses.

e Store under cover.

o Protect containers against
physical damage.

o Observe manufacturer's

and move upwind.

o If exposure to workplace
dust is not controlled,
respiratory protection is
required; wear SAA

covered by
international
regulation on the
transport of
dangerous goods

Code. skin. storing m:aa:w:a__:@ approved dust respirator. (IMDG, IATA,
* May produce discomfort recommendations. « Use dry clean up ADR/RID).
of the eyes (limited procedures and avoid
evidence). generating dust.
¢ Recover uncontaminated
product in clean, dry,
labelled containers.
e Collect recoverable
product into labelled
containers for recycling.
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
FIBRO-SEAL e This substance is NON- | e Discomforting to the - o Keep dry. e Remove all ignition e The product is not
HAZARDOUS gastro-intestinal tract. « Store in original containers. sources. covered by
SUBSTANCE, NON- e May produce laxative e Clean up all spills international
DANGEROUS GOODS effects. immediately. regulation on the
according to the Criteria of May be mildl transport of
NOHSC, and the ADG m mvm N.B_ ¢ <5 ki dangerous goods
Code. iscomforting to the skin. (IMDG, IATA,
e The dust is slightly ADR/RID).
discomforting to the upper
respiratory tract.
Glutaraldehyd | « CONSIDERED A e  Oral (rat) LD50: 134 | e Very toxic to o Store in original containers. e Clean up all spills ¢ CORROSIVE,
e DANGEROUS mg/kg aquatic organisms. « Keep containers securely immediately. TOXIC
SUBSTANCE « Toxic by inhalation and if sealed. o Avoid breathing vapours | o ICAO/IATA,
w_oxo_mww_o/_\mww\m&\mmo swallowed. and contact with skin and ADR/RID, IMDG
eyes Class: 8
AND ITS AMENDMENTS. | ® Causes burns. y
o May cause e Clear area of personnel
SENSITISATION by and move upwind.
inhalation and skin contact. o Alert Fire Brigade and tell
e The material can produce them location and nature of
chemical burns to the eye hazard.
following direct contact.
HYDRO-BUFF | « HAZARDOUS e Oral (rat) LD50: 2050 e Neutralise/decon | e Store in original and securely e Clean up all spills ¢ CORROSIVE
SUBSTANCE and mg/kg taminate residue. sealed containers. immediately. o ICAOQ/IATA,
_u>zo_.m_»0cm OOO_U.m e The material can produce | e Prevent runoff e Store in a cool, dry, well- ¢ Avoid breathing vapours ADR/RID, IMDG
According to the Criteria of | chemical burns within the into drains. ventilated area away from and contact with skin and Class: 8
nzuoOaImwnu and the ADG oral cavity and o If contamination | incompatible materials and eyes.
: . . mmw:o._am.mzzm_ .:moﬁ of drains or foodstuff containers. « Control personal contact
* Harmful by inhalation following ingestion. waterways occurs, o Protect containers against by using protective
and in contact with skin. e The material can produce | advise emergency physical damage and check equipment.
¢ Toxic if swallowed. chemical burns to the eye services. regularly for leaks. o Contain and absorb spill
e Causes burns. following direct contact.  Observe manufacturer's with sand, earth, inert
o Risk of serious damage | ® .<m.uoc_,m or B_m.#m may be storing and :m:a__:@ material or vermiculite.
to eyes irritating & corrosive to the recommendations. e Wipe up.
mouth / throat.
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4. Project Description
Product Storage Requirements
o_”‘ %:ﬂm al Hazards Identification Toxicological Information mnwmmwﬂﬂmnwm_ Spill Clean Up Methods __.._.,._M_._.__MWMMM
Name
e The material can produce e DO NOT store near acids, or e Placein a suitable
chemical burns oxidising agents, heat or ignition | labelled container for waste
sources. disposal.
HYDRO-CAP o CONSIDERED A e Theliquid is - e Store in original containers. ¢ Clean up all spills e The product is not
L DANGEROUS discomforting to the gastro- o Keep containers securely immediately. covered by
SUBSTANCE intestinal tract and may be sealed. « Avoid breathing vapours international
ACCORDING TO harmful if swallowed. and contact with skin and regulation on the
DIRECTIVE 1999/45/EC o Toxic effects may result eyes transport of
AND ITS AMENDMENTS. | from skin absorption. dangerous goods
e The material may (IMDG, IATA,
I ADR/RID).
accentuate any pre-existing
skin condition.
e The vapouris
discomforting to the upper
respiratory tract.
HYDRO-CAP ¢ Not considered a ¢ Ingestion may result in - e Store in original containers. ¢ Remove all ignition e The product is not
XP dangerous substance nausea, abdominal irritation, ¢ Keep containers securely sources. covered by
according to directive pain and vomiting. sealed. o Clean up all spills international
1999/45/EC and its immediately. regulation on the
amendments. transport of
dangerous goods
(IMDG, IATA,
ADR/RID).
HYDRO- o Not considered a e Primary routes of - e Store in original containers. ¢ Remove all ignition e The product is not
DEFOAM A dangerous substance exposure are usually by « Keep containers securely sources. covered by
according to directive inhalation and skin/eye sealed. o Clean up all spills international
1999/45/EC and its contact. immediately regulation on the
amendments. transport of
dangerous goods
(IMDG, IATA,
ADR/RID).
HYDRO-PAC | « Not considered a e Primary routes of - e Store in original containers. e Remove all ignition * The product is not
ALL GRADES | dangerous substance exposure are usually by sources. covered by international

according to directive
1999/45/EC and its
amendments.

inhalation and skin/eye
contact.

o Keep containers securely
sealed.

e Clean up all spills
immediately

regulation on the
transport of dangerous
goods (IMDG, IATA,
ADR/RID).
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
HYDRO- o Not considered a e Principal routes of - e Store in original containers. ¢ Remove all ignition e The product is not
PLAST dangerous substance exposure are by accidental ¢ Keep containers securely sources. covered by
according to directive skin and eye contact and sealed. o Clean up all spills international
1999/45/EC and its inhalation of generated immediately regulation on the
amendments. dusts. transport of
e Chronic exposure to the dangerous goods
fumes may cause central (IMDG, IATA,
nervous system depression, ADR/RID).
liver and kidney changes.
HYDRO-STAR | « NON-HAZARDOUS e The material may produce | e Prevent dust e Store in an indoor fireproof ¢ Remove all ignition e The product is not
HT/ STAR | SUBSTANCE and NON- mild skin irritation; limited cloud. cabinet or in a room of sources covered by
CMS/ STAR U>zo_.mx0cm OOOU.m m<amaom or practical e Prevent, by any noncombustible construction. o Clean up all spills _:ﬁmﬂ:m.:o:m_
NF according to the Criteria of | experience suggests. means available, « Provide adequate portable immediately regulation on the
NOHSC, and the ADG spillage from fire-extinguishers in or nearthe | o With clean shovel transport of
Code. entering drains or storage area (preferably non-sparking) dangerous goods
water course. place material into clean, dry (IMDG, IATA,
. ’ ADR/RID).
container
and cover loosely.
¢ Move containers from
spill area.
e Control personal contact
by using protective
equipment.
HYDRO-ZAN o Not considered a e Principal routes of e Prevent spillage e Keep dry. e Clean up all spills e The product is not
ALL GRADES | dangerous substance exposure are by accidental from entering immediately with dry-clean covered by

according to directive
1999/45/EC and its
amendments.

skin and eye contact and
inhalation of
generated dusts.

drains, sewers or
water courses.

e Store under cover.

e Store in a well ventilated
area.

o Store away from sources of
heat or ignition.

up procedures and avoid
generating dust.

¢ Avoid contact with skin
and eyes and wear
impervious gloves and
safety glasses.

international
regulation on the
transport of
dangerous goods
(IMDG, IATA,
ADR/RID).
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
e Observe manufacturer's ¢ Place spilled material in
storing and handling clean, dry, sealed container
recommendations.
OX-SCAV ¢ HAZARDOUS e The material produces e Prevent, by any e Store in original containers. e Clean up all spills ¢ CORROSIVE
SUBSTANCE and severe ocular lesions which | means available,  Keep containers securely immediately. o ICAO/IATA,
DANGEROUS GOODS are present twenty-four spillage from sealed. - Avoid breathing vapours ADR/RID, IMDG
According to the Criteria of | hours or more after entering drains or e Storei I d I and contact with skin and Class: 8
NOHSC and the ADG instillation. water course. <m2_Mﬁmmm3mm”%%o, ry, well- eyes.
Code. o The material may cause  Neutralise/decont St ﬂ . tible | | Control personal contact
e Contact with acids skin irritation after prolonged | aminate residue. ﬂ:mﬁmw_ﬂmmmmwwﬁw\*mwaam_ﬂmmoq:vm '0'¢ | by using protective
liberates toxic gas. or repeated exposure and e Wash area and tai equipment. )
e Causes burns. may produce a contact prevent runoff into conaners. . .Oo:ﬁm_: and absorb spill
) ) dermatitis (nonallergic). . ¢ Protect containers against with sand, earth, inert
( gic) drains. ; -
o Risk of serious damage « The material may physical damage and check material or vermiculite.
to eyes. produce respiratory tract regularly for leaks. : _u_mo.m in a suitable _.mcm__ma
irritation. o Observe manufacturer's container for waste disposal.
e Inhalation of mist or sulfur storing m:aa:m.:a__:m
dioxide vapour may cause recommendations.
nose, throat and lung e Store between 10 and 25
irritation. deg. C.
e DO NOT use mild steel or
galvanised containers.
Potassium e Not regarded as a e Oral (man) LDLo: 20 e Do not allow to e Storein o_‘_m_:m_ containers. e Wear impervious gloves e The product is not
Chloride health hazard. mg/kg enter drains, sewers | * Keep containers securely and safety glasses. covered by

e Oral (rat) LD50: 2600
mg/kg

¢ Ingestion may result in
nausea, abdominal irritation,

or watercourses.

sealed.

e Store in a cool, dry, well-
ventilated area.

o Store away from

e Use dry clean up
procedures and avoid
generating dust.

e Sweep up or Vacuum up

international
regulation on the
transport of
dangerous goods

. " incompatible materials and . 3 (IMDG, IATA,
pain and vomiting. foodstuff containers. Aoo:m_amﬂ mxn_.om_o:-_oﬂog ADR/RID).
e material may cause eye « Protect containers against machines designed to be
irritation physical damage and check grounded during storage
regularly for leaks. and use).
e Observe manufacturer's ¢ Place spilled material in
storing and handling clean, dry, sealable, labelled
recommendations. container.
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
Potassium o Not considered a e Oral (rat) LD50: 6600 e Do not allow to o Keep dry. ¢ Avoid contact with skin e The product is not
Sulphate am:omﬂocmﬁwﬂvﬂmﬁom mg/kg mamﬂa_.m,:w, Sewers | o Siore in original containers. and eyes. .ow<m$m by |
according to directive or watercourses. . o Wear impervious gloves internationa
67/548/EEC and its * Keep containers securely d safet U_ g regulation on the
sealed. and safety glasses.
amendments. transport of
o No smoking, naked lights or e Usedryclean up dangerous goods
ignition sources. Eoomamamq%ﬁ” avoid (IMDG, IATA,
« Store in a cool, dry, well- generating dust. ADR/RID).
ventilated area. e Sweep up or Vacuum up
St f (consider explosion-proof
¢ otore away from machines designed to be
incompatible materials. grounded during storage
e Protect containers against and use).
physical damage. ¢ Place spilled material in
¢ Check regularly for leaks. clean, dry, sealable, labelled
e Observe manufacturer's container.
storing and handling
recommendations.
Soda Ash o CONSIDERED A e Oral (rat) LD50: 4090 e Do not allow to e Store in original containers. e Usedry clean up e The product is not
(sodium DANGEROUS mg/kg enter drains, sewers | Keep containers securely Eoomac.Sm and avoid no<m_‘ma. by
carbonate) SUBSTANCE o The material may cause or watercourses. sealed. generating dust. international

ACCORDING TO
DIRECTIVE 1999/45/EC

AND ITS AMENDMENTS.

skin irritation

o Asthma-like symptoms
may continue for months or

o If product enters
drains, waterways
or watercourses,

e Store in a cool, dry, well-
ventilated area.

o Place spilled material in
clean, dry, sealable, labelled
container.

regulation on the
transport of
dangerous goods

o Irritating to eyes, even years after exposure to | flush at least ten _.:owwmwﬂﬁm_%wﬁ%m:zm_m and « Collect residues and seal | (IMDG: IATA,
respiratory system and the material ceases. This (10) times the : in labelled drums for ADRRID).
skin. may be due to a :om- volume of water to foodstuff containers. disposal
. . . " the drain. o Protect containers against . )
.mmm\_www”_wzﬂwwmo:. dysfunction syndrome regularly for leaks. quantities of water.
(RADS) o Observe manufacturer's
storing and handling
recommendations.
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4. Project Description
Product Storage Requirements
Name I . . . Environmental . Transport
Chemical Hazards Identification Toxicological Information Precautions Spill Clean Up Methods Information
Name
Water Based | e Notregarded as a e Long-term exposure to - e Store in original containers. e Clean up all spills e The product is not
Mud health hazard. the product is not thought to Keep containers securely immediately. covered by
produce chronic effects sealed. Avoid breathing vapours and | international
adverse to health. Store in a cool, dry, well- contact with skin and eyes. regulation on the
ventilated area. Control personal contact transport of
Store away from incompatible with the substance, by using | dangerous goods
materials and foodstuff protective equipment. (IMDG, IATA,
containers. Contain and absorb spill ADR/RID).
with sand, earth, inert
material or vermiculite.
Zinc e Not considered a e Gastrointestinal tract e Prevent spillage e Store in a cool, dry place. e Clean up all spills e The product is not
Carbonate dangerous substance discomfort may produce from entering immediately. covered by

according to directive
67/548/EEC and
its amendments.

nausea and vomiting.

e Primary route of exposure
is usually by inhalation of
generated dust.

drains, sewers or
water courses.

* Avoid generating
dust.

o Protect containers against
physical damage.

o Keep containers securely
sealed.

e Check regularly for spills and
leaks.

¢ Avoid contact with skin
and eyes.

e Wear impervious gloves
and safety glasses.

e Usedryclean up
procedures and avoid
generating dust.

¢ Place spilled material in
clean, dry, sealable, labelled
container.

international
regulation on the
transport of
dangerous goods
(IMDG, IATA,
ADR/RID).
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Table 4-14: Health and Safety Information for the Cementing Chemicals

4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D047 — Antifoam

o Not classified as hazardous
substance.

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.
e Prolonged contact may
cause redness and irritation.
e Ingestion may cause
stomach discomfort.

o Not be allowed to
enter drains, water
courses or the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

o Keep away from
open flames, hot
surfaces and sources
of ignition

e Store away from
incompatibles, Strong
oxidising agents

e Absorb with earth,
sand or other non-
combustable material
and transfer to
containers for later
disposal.

e After cleaning, flush

away traces with water.

e The product is not
covered by international
regulation on the
transport of dangerous
goods (IMDG,
IATA,ADR/RID/ADG).

D206 — Defoamer

o Classification according to
EU Directives 67/548/EEC or
1999/45/EC

e Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.
e Prolonged contact may
cause redness and irritation.

¢ Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

e Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

e Protect from
freezing

Store below 86F
(30C).

e Incompatible with
oxidising agents and
materials

which react with water.

e Absorb with earth,
sand or other non-
combustable material
and transfer to
containers for later
disposal.

o After cleaning, flush
away

traces with water.

e The product is not
covered by international
regulation on the
transport of dangerous
goods (IMDG,
IATA,ADR/RID/ADG).

D065 — Dispersant
solid

¢ WARNING

e H232 - May form combustible
dust concentrations in air.

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

¢ Avoid generating or
breathing dust.

o Take up
mechanically and

e The product is not
covered by international
regulation on the
transport of dangerous

¢ Dust may cause ¢ Keep away from collect in suitable goods (IMDG,

mechanical irritation. direct sunlight. container for disposal. IATA,ADR/RID/ADG).

e Prolonged contact may e Protect from ¢ After cleaning, flush

cause redness and irritation. moisture away

¢ Ingestion may cause o Use specially traces with water.

stomach discomfort. constructed containers

only.
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4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D075 — Extender

« Classification according to
EU Directives 67/548/EEC or
1999/45/EC

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.
e Prolonged contact may
cause redness and irritation.
e Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

e Ensure adequate
ventilation. Keep
airborne
concentrations below
exposure limits.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

e Avoid contact with:
Aluminum Zinc Metals
e Avoid frost. Keep at
>32°F / 0°C

e Use specially
constructed containers
only

e Do not use steel or
aluminum tools or
equipment

e Absorb with earth,
sand or other non-
combustable material
and transfer to
containers for later
disposal.

e After cleaning, flush
away

traces with water.

¢ Not regulated for
transportation by DOT,
TDG, IMDG and
ICAO/IATA.

D080 — Dispersant
liquid

e Chronic aquatic toxicity in
Category 2

¢ HAZARDOUS SUBSTANCE
and DANGEROUS GOODS,
classified as Hazardous
according to the criteria of
NOHSC.

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.

e Prolonged contact may
cause redness and irritation.

e Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place. Store
in original

container

e Do not freeze Store
above 0°C

e Avoid contact with:
Oxidizing agents Acids

e Absorb with earth,
sand or other non-
combustable material
and transfer to
containers for later
disposal.

o After cleaning, flush
away

traces with water.

e Hazardous to the
environment
o ICAOQ/IATA,

ADR/RID, IMDG Class:
9

D081 — Retarder

o Not classified as hazardous
substance.

e May cause irritation of
respiratory tract.

e The product should
not be allowed to enter

o Keep containers
tightly closed in a dry,

e Absorb with earth,
sand or other non-

o Not regulated for
transportation by DOT,

e May cause temporary eye drains, water courses or | cool & well-ventilated combustable material TDG, IMDG and
irritation. the sail. place. and :.m:ﬂmq to ICAOQ/IATA.
¢ May cause pain, redness, * Keep away from containers for later
discomfort. direct sunlight & away | disposal.
o ti from strong acids or ¢ After cleaning, flush
mﬁoﬂﬂﬂwﬂ_mwﬁﬁwﬁmwﬁcmm oxidising agents away traces with water.
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4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D153 — Anti-settling
agent

e Serious health hazard

e H373 - May cause damage to
organs through prolonged or
repeated exposure.

¢ Inhalation of dust may
cause shortness of breath,
tightness of the chest, a sore
throat and

cough.

e May cause respiratory
irritation.

* Repeated or prolonged
inhalation of crystalline

silica dust can cause delayed
lung injury, and other
diseases, including silicosis
and lung

cancer.

e Dust may cause
mechanical irritation.

e Repeated exposure may
cause skin dryness or
cracking.

e Ingestion may cause
gastrointestinal irritation,
nausea, vomiting and
diarrhoea.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

e Protect from
moisture

e Avoid contact with:
Hydrofluoric acid (HF)
Strong oxidising
agents

e Vacuum up.

¢ Avoid generating
dust.

e Put into suitable
containers for disposal.
e After cleaning, flush
away traces with water.

¢ Not regulated for
transportation by DOT,
TDG, IMDG and
ICAO/IATA.

D167 — Fluid loss
control agent powder

o WARNING
e May form combustible dust

¢ Inhalation of dust may
cause shortness of breath,

e The product should
not be allowed to enter

o Keep away from
open flames, hot

e Sweep up and
shovel into suitable

e Not regulated for
transportation by DOT,

concentrations in air tightness of the chest, a sore | drains, water courses or | surfaces and sources containers for disposal. | TDG, IMDG and
throat and the soil. of ignition. o After cleaning, flush ICAO/IATA.
cough. e Keep containers away traces with water.
e Dust may cause tightly
mechanical irritation. closed in a dry, cool
o Repeated exposure may and well-ventilated
cause skin dryness or place.
cracking.
o Not an expected route of
exposure. Ingestion may
cause stomach discomfort.
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4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D168 — Fluid loss
control agent/Gas
block agent liquid

¢ NON-HAZARDOUS
SUBSTANCE.

¢ NON-DANGEROUS
GOODS.

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.
e Prolonged contact may
cause redness and irritation.
e Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place

e Store above
freezing

temperature

e Store away from
incompatibles

e Absorb with earth,
sand or other non-
combustible material
and transfer to
containers for later
disposal.

e After cleaning, flush
away

traces with water.

¢ Not regulated for
transportation by DOT,
TDG, IMDG and
ICAO/IATA.

D193 — Fluid loss
control agent liquid

e Health hazard/Hazardous to
the ozone layer

e May cause an allergic skin
reaction

e May cause allergic skin or
respiratory reactions in
sensitive individuals or those
with pre-existing skin or
respiratory conditions.

e May cause irritation of
respiratory tract.

e May cause redness,
itching, and pain.

e Ingestion may cause
gastrointestinal irritation,
nausea, vomiting and
diarrhoea.

e The product should
not be allowed to enter
drains, water courses or
the soil.

e Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

e Store above 0°C
e Avoid extreme
temperatures.

e Protect from
freezing

e Absorb with earth,
sand or other non-
combustible material
and transfer to
containers for later
disposal.

e After cleaning, flush
away

traces with water.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).

D207 — Fluid loss
control agent powder

o No classified physical
hazards.

e May cause mechanical
irritation to eyes.

* May cause mechanical
irritation.

e Accidental ingestion of
small amounts is not
expected to cause adverse
effects.

¢ Inhalation of dust may
cause shortness of breath,
tightness of the chest, a sore
throat and cough.

o Keep out of
waterways.

e Prevent entry into
sewage.

o Keep material dry.
e Provide appropriate
exhaust ventilation at
places where dust is
formed.

e Take precautionary
measures against
static discharges.

e Sweep up and
shovel into suitable

containers for disposal.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).
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4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D182 — Spacer agent

o Not classified as hazardous
substance.

¢ Inhalation of dust may
cause shortness of breath,
tightness of the chest, a sore
throat and

cough.

o Dust contact with the eyes
can lead to mechanical
irritation.

o Repeated exposure may
cause skin dryness or
cracking.

e Ingestion may cause
stomach discomfort

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place

o Keep away from
open

flames, hot surfaces
and sources of ignition

o Keep away from
direct sunlight
Incompatible

with oxidising agents.

e Sweep up and
shovel into suitable

containers for disposal.

e Take precautionary
measures against
static discharges.

o After cleaning,
flush away traces with
water.

e Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).

D208 -
Viscosifier/free water
control agent

o Not classified as hazardous
substance.

e Inhalation of dust in high
concentration may cause
irritation of respiratory
system.

o Dust contact with the eyes
can lead to mechanical
irritation.

e Prolonged contact may
cause redness and irritation.

e Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

e Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

o Keep away from
open flames, hot
surfaces and sources
of ignition

o Keep away from
direct sunlight Store
away from
incompatibles

¢ Avoid generating or
breathing dust.

e Product is slippery if
wet.

e Sweep up and
shovel into suitable

containers for disposal.

¢ Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).

D500 — GasBLOK
agent

¢ HAZARDOUS SUBSTANCE

o NON-DANGEROUS
GOODS.

o Skin sensitisation, Category 1

e Health hazard / Hazardous to
the ozone layer

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

o Contact with eyes may
cause irritation.

e May cause sensitisation by
skin contact.

¢ Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place

e Protect from
freezing

o Keepat41-131°F/
5-55°C

e Absorb with earth,
sand or other non-
combustible material
and transfer to
containers for later
disposal.

¢ After cleaning, flush
away

traces with water.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).
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4. Project Description

Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

D600G - HT
GasBLOK agent

¢ Not classified physical
hazards.

e Swallowing large amounts
may be harmful.

e Keep out of
waterways

e Avoid freezing.
Freezing may destroy
emulsion.

o Keep away from
direct sunlight.

e Put into suitable
containers for disposal.

¢ Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).

D801 - Retarder

o Not classified physical
hazards.

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system.

e May cause slight irritation.
e Prolonged contact may
cause redness and irritation.
e Ingestion may cause
stomach discomfort.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place.

e Do not freeze Keep
away from direct
sunlight

e Absorb with earth,
sand or other non-
combustable material
and transfer to
containers for later
disposal.

o After cleaning, flush
away

traces with water.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).

D907 — Cement

o Health hazard / Hazardous to
the ozone layer

e Corrosive

e Skin corrosion/irritation,
Category 2

e Serious eye damage/eye
irritation, Category 1

o Specific target organ toxicity
(single expose), Category 3

¢ Inhalation of dust may
cause shortness of breath,
tightness of the chest, a sore
throat and

cough. May cause allergy or
asthma symptoms or
breathing difficulties if
inhaled.

e Causes serious eye
damage.

e Causes skin irritation.
e Ingestion may cause
irritation to mucous
membranes.

e The product should
not be allowed to enter
drains, water courses or
the soil.

e Prevent entry to
sewage.

e Keep containers
tightly closed in a dry,
cool and well-
ventilated place

e Protect from
moisture

e Store away from
incompatibles,
Powdered aluminum
Acids Oxidizing agents

e Do not dry sweep
dust. Wet dust with
water before sweeping
or use a vacuum to
collect dust.

e Pick up and transfer
to properly

labelled containers.

e Keep in suitable,
closed containers for
disposal.

¢ Clean contaminated
surface thoroughly.

¢ After cleaning, flush

away traces with water.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).
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Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

F103 — Surfactant

o Health hazard/Hazardous to
the ozone layer

o Corrosive

e Flammable

o Acute toxicity - Oral, Category
4

e Skin corrosion/irritation,
Category 2

e Serious eye damage/eye
irritation, Category 1

» Specific target organ toxicity -
Single exposure, Category 3

¢ Inhalation of vapours in
high concentration may
cause irritation of respiratory
system. May

cause drowsiness or
dizziness.

e Causes serious eye
damage.

e Causes skin irritation.
Components of the product
may be absorbed into the
body through

the skin.

o Harmful if swallowed.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place Keep
away from

direct sunlight Keep
away from open
flames, hot surfaces
and sources of ignition

e Protect
from freezing

e Store above 0°C

e Store away from
incompatibles, Strong
oxidising agents
Strong bases
Aluminium

e Take precautionary
measures against
static discharges.
Absorb with earth,
sand or other non-
combustible material
and transfer to
containers for later
disposal.

e Use clean non-
sparking tools to collect
absorbed material.

e Ground and bond
containers when
transferring material.
After cleaning, flush
away traces with water.

¢ Flammable

o |CAO/IATA,
ADR/RID, IMDG Class:
3

F110 — Surfactant

o DANGER

e Flammable Liquid

o HMIS classification:
- Health: 3
= Flammability: 3
- Physical hazard: 0

e Severe eye irritation.
e Causes pain and redness.
e Prolonged or repeated

contact may cause mild burn.

e Severe skin irritation.
e May cause headache,
narcosis.

e May cause dizziness,
nausea, vomiting,
diarrhea.

e Prevent further
leakage or spillage.
o Keep out of
waterways.

o Keep away from
heat, sparks, and
flame.

e Store out of direct
sunlight in well-
ventilated area.

o Keep container
closed when not in
use.

o Use with adequate
ventilation.

e Contain with dikes.

e Use explosion proof
equipment to recover.

e Remove all
sources of ignition.

e Soak up residual on
inert absorbant (sand).

e Putin steel
or plastic drum
approved for
flammables.

e Flammable

¢ IMDG/IMO,
ICAQ/IATA, TDG: Class
3, Toxic 6.1.

S001 — Accelerator

e Serious eye damage/eye
irritation, Class 2

o Health Hazard/Hazardous to
ozone layer.

¢ Inhalation of dust may
cause shortness of breath,
tightness of the chest, a sore
throat and

cough.

e Causes serious eye
irritation.

o May cause skin irritation
and/or dermatitis.

e The product should
not be allowed to enter
drains, water courses or
the soil.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place

e Avoid: High
temperatures.

e Avoid contact with
water and moist air.

¢ Avoid generating or
breathing dust. Sweep
up and shovel into
suitable containers for
disposal.

¢ After cleaning, flush
away traces

with water.

o Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).
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Product Name
Chemical Name

Hazards Identification

Toxicological Information

Environmental
Precautions

Storage
Requirements

Spill Clean Up
Methods

Transport Information

¢ Ingestion may cause
gastrointestinal irritation,
nausea, vomiting and
diarrhoea.

U066 — Solvent

e Health hazard / Hazardous to
the ozone layer

» Acute oral toxicity, Category 4
o Acute dermal toxicity,
Category 4

o Acute inhalation toxicity -
Vapour, Category 4

e Skin corrosion/irritation,
Category 2

e Serious eye damage/eye
irritation, Category 2

e Harmful by inhalation.

o Causes serious eye
irritation.

e Harmful in contact with
skin. May be absorbed
through the skin in harmful
amounts.

Irritating to skin.

e Harmful if swallowed.

e The product should
not be allowed to enter
drains, water courses or
the sail.

o Keep out of
waterways.

o Keep containers
tightly closed in a dry,
cool and well-
ventilated place

o Keep away from
open

flames, hot surfaces
and sources of ignition

e To avoid ignition of
vapours by static
electricity

discharge, all metal
parts of the equipment
must be grounded

o Keep away from
direct

sunlight Incompatible
with oxidising agents

e Absorb with earth,
sand or other non-
combustible material
and transfer to
containers for later
disposal.

o After cleaning, flush

away traces with water.

e Not covered by
international regulation
on the transport of
dangerous goods
(IMDG,
IATA,ADR/RID/ADG).
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4. Project Description

4.8.3.2.3 Wireline Logging Operations

A series of petrophysical logs will be run to identify the rock properties and hydrocarbon potential. The
petrophysical tools are lowered into the well using a cable and winch. Some of the wireline tools run in
the hole will contain a radioactive source. High safety standards are employed while handling and
storing the source on the surface. It is stored in a lead container in a dedicated area away from personnel
and the main working area.

In logging the well, typically four main types of equipment are used:
e The downhole instrument (which measures the data),
o The computerized surface data acquisition system (to store and analyze the data),

e The cable or wireline (which serves as both mechanical and data communication link with the
downhole instruments), and

e The hoisting equipment to raise and lower the instruments.

The downhole instruments (also known as tools or sondes) are first lowered to the bottom of the well,
then slowly retrieved, probing the formations continually by using various non-destructive techniques.
This process provides a continuous stream of data up the wireline to the surface computer. Data are
recorded on a "log" that displays information about the formation as a function of depth.

Well logs are used to:

1. Define physical rock characteristics such as lithology, porosity, pore geometry, and
permeability;

2. Identify productive zones of hydrocarbons;

3. Determine the depth and thickness of zones;

4. Distinguish between oil, gas and water zones in a reservoir; and
5. Determine facies relationships.

A wireline logging operation will run into the borehole via cable in order to inspect the potential for
hydrocarbon, geological condition and record geophysical properties of the formation and fluids in the
bore: e.g. Electricity Conductivity (EC), porosity, resistivity, density, radioactive property etc. In some
cases, samples of fluids will be taken in order to appraise potential of the petroleum reservoir. Wireline
logging will take about 3-4 day for each section.

During the wireline logging operation, the following measurements are made: gamma rays log,
resistivity log, density log and neutron log. Gamma rays will be used to identify rock type — a low ratio
indicates sandstone, a high ratio indicates claystone. Neutron rays will be used to search for the volume
of reflected fraction. Some fraction is absorbed by Hydrogen in the formation cavity. If a high ratio is
found, it indicates the formation has low density or may have high porosity. Determination of EC in the
formation, the equipment will generate electric current into the formation which will make the fluids
act as a conductive. If a reading is low, it indicates the formation is a water bearing formation. If the
reading is high, it indicates the formation may contain gas or oil. Results of the wireline operation are
displayed in a graph format which requires interpretation to obtain information on type of petroleum
and rock, porosity, density, and etc. which can determine if the well contains water, productive oil or
natural gas.

The logging program tentatively planned for the wells is described below:
One logging run will be performed for 12 ¥4 - 8 %2 and 7” hole.

Run 1: Induction-Density-Neutron-Spectral Gamma Ray-Caliper-Head Tension.
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4.8.3.3 Well Testing

Oil and gas well testing (also known as drill stem testing) are performed at various stages of drilling,
completion and production. Test objectives can be as simple as identification of produced fluids and
reservoir productivity to the characterization of reservoir features. Current technology improvements in
downhole sensors and better control of down-hole environment have significantly increased capabilities
of well testing operation. A typical well testing arrangement is shown in Figure 4-21.

Generally, well tests are conducted to:

v" Identify produced fluids

Measure reservoir pressure & temperature

Obtain representative samples, surface and downhole for PVT analysis
Determine well productivity and flow performance i.e. productivity index, skin

AN NN

Obtain hydrocarbon composition and impurities i.e. Mercury, CO2 and H2S

There are two (2) main categories of drill stem test:

v Open Hole Drill Stem Test - provides rapid and economical means to quickly assess production
potential of the formation. This technique requires hole to be in a very good condition and highly
consolidated. Packer still needs to be set in casing/liner if annulus hydraulic operated tools are
chosen. Mini drill stem test using straddle packer can be an alternative to full bore drill stem test.

v Cased Hole Drill Stem Test- also known as full-bore drill stem test. This technique utilizes
pressure controlled system to eliminate the need for pipe manipulation that is crucial for offshore
drilling with floating rigs. Moreover, services such as thru tubing perforating, slickline conveyed
sampling and production logging can readily be programmed into the test sequence even as
contingency measures.

4.8.3.3.1 Well Test Equipment

Well testing equipment consists of mainly four (4) parts:

1. Perforation

Perforating gun is a critical part of the well testing process which essential for better well productivity
an operating efficiency. Two (2) basic perforating techniques are available for well test job:

v" Thru Tubing Gun - Guns are lowered into the well thru test string using either wireline or
coiled tubing. Mostly applicable for add-on perforation job.

v' Casing Gun - Large diameter guns are lowered as part of the test string bottom-hole
assembly in a conventional well test. The guns may be conveyed with wireline, drillpipe
and etc. as well for shoot and pull before running in test string.
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2. Drill Stem Test (DST) Tools

A set of drill stem test tools consist of down-hole hardware used for temporary completion of a well.
They are run to provide a safe and efficient method of controlling formation during the well test
operation. Basic tool functions cover well isolation, down-hole circulation, down-hole shut-in, pressure
test, emergency shut-in / circulation and as gauge carrier.

DST tools are designed for a wide range of operating environments and to perform different
functionalities.
v’ Retrievable / Permanent Packer
Downhole Test Valve
Reverse Circulation Valve
Slip Joint
Hydraulic Jar
Safety Joint
Safety Valve
Gauge Carrier

AN N NN Y

Downhole sampler

3. Subsurface Safety System

Well tests on semi-submersible and floating drilling vessels will require subsea control valve tool in the
BOP. This tool is designed to allow the rig to shut-in the well, quickly disconnect from test string and
safely move off location in the event of excessive heave.

Additional safety features of these tools have been incorporated into fixed and jack-up type drilling rigs
as well.

4. Surface Well Test Equipment

Produced fluids during well test are normally handled using temporary production facilities / surface
testing package. This equipment needs to be assembled and designed to safely and reliably fulfil a wide
range of operations:

v" Pressure control and shutting in the well

v" Separate produced fluids into gas, oil and water phases allowing all constituents to be

measured

v' Allow representative samples of produced fluids to be taken

v" Dispose of produced fluids in an environmentally acceptable manner

v' Data acquisition

Each of surface components must be designed for expected operating conditions.
v" Flowhead

v' Choke Manifold

v" Heater / Heat Exchanger

v' Test Separator

v" Gauge / Surge Tank

v" Pumps and Manifolds

v Emergency Shutdown System

v' Surface Safety Valve

v

Burner head, vertical flare stack
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4.8.3.3.2 Well Test Design

Design and implementation of well testing program has to be in line with the latest standard. Stringent
safety requirements, environmental concerns and a greater need for cost efficiency require the entire
testing sequence from design to data evaluation be conducted intelligently. Proper test design, correct
handling of surface effluents, high performance gauges, flexible down-hole tools and perforating
systems, well site validation and comprehensive interpretation are keys to successful well testing.

Types of well or reservoir data will drive the type of well test to be run i.e. conventional drill stem test,
underbalanced drill stem test, etc. Later, sequence of flow and shut-in are determined with various flow
rate and realistic duration as to generate the expected interpretation patterns. Different types of well
tests can be achieved by altering production rates and shut-in well at downhole / surface.

Initial Flow & Initial Build-up

Clean-up Flow

Main Flow (draw down test)

Main Build-up (build-up test)

Sampling Flow (bottom hole sampling)

Multi Rate Test (recommended for oil testing)

Modified Isochronal Test (recommended for gas testing)
v" Maximum Flow

DN NI N N NI N

Diagnostic plots of simulated data should be examined to determine when essential features will appear
i.e. wellbore storage effects, duration of infinite acting radial flow, emergence of external boundary
effects, constant pressure boundary and etc. Final step of test design process is to select instrumentation
and equipment for data acquisition.

In summary, surface and down-hole equipment should be versatile to allow for safe and flexible
operations. Among of the key factors to consider:

Controlling down-hole environment to minimize wellbore storage

Combining perforation and testing technique to minimize rig time

Choosing reliable down-hole recorders to ensure successful and good quality data retrieval
Selecting surface equipment to safely handle expected rates and pressures
Environmentally sound disposal of produced fluids

DN NI NI NN

Date Issued: 05/04/2018

Page 4-54
File: PCMI_Drilling Block IOR-7 04 PD Final 01 age 4-5




Environmental, Social and Health Impact Assessment (ESHIA) for
Exploration Drilling in Block IOR-7,
PETRONAS PETRONAS Carigali Myanmar Inc.

i

4. Project Description

Three-phase Gas
Surge tank separator S
= Oil

manifold

Pressure data

@y

Sample information

Flow rate

Reverse circulating valve

Downhole test valve

Packer

Pressure data

Formation being
tested

Pressure recorder

Source: PCMI, 2018
Figure 4-21: Well Testing Set-Up with Horizontal Flare Burner

4.8.3.3.2.1 Flaring

If it is decided to test the well (DST or LPT) a significant quantity of gas could be flared from the well.
The actual flow rate of the reservoir at this location is a parameter which the drilling of the well is
intended to determine.

The rate of gas production will range between 0-30 mmscfgd (30 mmscfgd being the maximum
handling of the rig’s processing equipment). If a DST found less than 5 mmscfgd an LTP test would
unlikely proceed. If an LTP test is to proceed, the drilling rig would be de-mobed and a smaller well
testing package brought in to conduct the LTP test. During an LPT test flaring would be conducted at
various rates and sustained rates combined with shut-ins to observe pressure build ups and flowed again.
The data gathered is used to establish reservoir characteristics. The maximum flow during an LPT tests
generally never exceed 10 mmscfgd. Thus a worst case scenario flaring is a sustained flow rate of 10
mmscfgd for 7 days.
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4.8.3.3.2.2 Blowout Preventative Measures

A complex series of valves, known as the “blowout preventer” (BOP), is attached to the top of the
conductor below the derrick floor. All further casing strings are also attached into this blowout
preventer. These are powerful hydraulically-activated valves and rams that can be closed around the
drill pipe to isolate the well bore should unexpectedly high formation pressure be encountered. If
formation pressure exceeds the hydrostatic head of the drilling mud, it may cause the well to flow
strongly, referred to as a “kick”. A kick can also occur if a highly permeable formation, such as a
naturally fractured limestone, is encountered and a large volume of mud is suddenly lost into the
formation.

The blowout preventer is the primary safety mechanism for well control. The series of valves act
independently and when closed in an emergency form a series of increasingly secure barriers that isolate
the well so that a plan of action can be developed to bring it back under control.

Maximum pressure for the project prospect wells is expected to be not exceeding 9,500psi. PCMI will
use a 5,000 psi rated 21-1/4” BOP and a 10,000 to 15,000 psi BOP with double ram preventers in the
13-5/8” section.

The BOP is tested and certified as per API standards to 10,000 psi before installation. Once the BOP
stack is installed it is pressure tested to API specification (API RP 53) to 10,000 psi. Once in service
the BOP stack must be tested ever 3 weeks as per API specification. PCMI’s standard operation
procedures require the BOP to be tested every 2 weeks which is more stringent than API specification.
Also, every time a connection is made (i.e. wellhead connection) the BOP must be pressure tested again
to as per API specification. BOP unit will have separate generator which will use power supply to
generate pressure in the accumulator to operate BOP that is always available.

A blowout is a very low probability event with the use of an appropriately sized BOP. Any blowout
event will be managed under the PCMI — Myanmar Operation Emergency Management Plan included
in Appendix 5. This plan defines the procedures that are to be used in the event of a well control
emergency occurring in their onshore exploration drilling.

Blowout Preventer (Example)

Source: PCMI, 2018
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4.8.3.4 Well Completion, Suspension, Abandonment or Contingency Well

If the well proves to be highly productive it is likely that the well will be completed and temporarily
suspended rather than permanently abandoned, given the high cost of drilling a replacement well at a
later date.

At the end of the drilling or the well completion operations, the rig and associated equipment will be
broken down and loaded onto trucks to be moved to the next operator’s drilling location.

4.8.3.4.1 Commercially Successful Well
4.8.3.41.1 Well Completion

A commercially successful well will be suspended for future completion. After testing, the well will be
killed with clean brine at appropriate weight. (Calculated overbalance) Then a minimum of 1
mechanical retrievable or drillable bridge plug will be set above the perforated zone and pressure tested.
A kill string will be run and landed in the well head with the tubing hanger and a BPV (Back Pressure
Valve) The tubing hanger will be secured with the tie down screws. Then the BOP is removed and
suspension cap installed.

4.8.3.41.2 Well Pad Suspension

If the well is completed as a future producer, the drilling rig, associated equipment, accommodation
units and warehousing will be removed from the site. The entire site will be cleaned up and made ready
for suspension. The waste pit will be emptied and cleaned out with any material extracted removed for
treatment and disposal.

The concrete rig pad and other foundations will be left intact for future use. The internal and
intermediate drains around the rig pad and well pad site will be cleaned and any material extracted
removed for treatment and disposal offsite. The external flood water diversion drain around the well
site will be cleaned out and put in a state of good repair.

An inspection will be made of the entire well pad by a civil engineer and any defects put right and any
modifications made to ensure it will be able to withstand an entire rainy season without significant
deterioration. The site will be inspected before and after each rainy season and any repair work
conducted accordingly.

The well site will have 2 security guards on duty at all times 24/7.
4.8.3.4.2 Commercial Failure, Well Abandoned

It is considered unlikely that this well will be a commercial failure. However, if it is so decided then the
well will be permanently abandoned and the well site restoration work commenced immediately. The
requirements for the physical abandonment will follow best industry practices and as per PCMI
PPGUA. The following procedure for plugging and abandoning the well bore will ensure that the land
is returned as near as possible to its original state.

The procedure for abandonment and restoration of such a well site is long established and is a relatively
routine operation.

The well abandonment will follow normal industry practices and procedures, conforming to all
International regulations. A section of the 7” casing will be filled with heavy kill weight mud and a
cement plug will be put in position, 30m below top of liner lap and 30m above as one 60m long plug.
(Minimum length) After curing/thickening time, the position of the plug will be confirmed physically
by tagging with the cementing string. It will then be pressure tested. Then a 30m (Minimum length)
cement plug will be spotted at surface. Wellhead will then be removed and casing will be cut off at
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