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9 HEALTH, SAFETY AND ENVIRONMENTAL MANAGEMENT

9.1

9.1.1

GENERAL HSE REQUIREMENT

This section is designed to help CONTRACTOR to fulfil his responsibilities for designing
and building a safe, reliable, maintainable and operable plant including protecting
people health and the environment. The information in this section is indicative of the
level of care that OWNER expects CONTRACTOR and his SUBCONTRACTORs to
incorporate into the Health, Safety and Environment (HSE) Management Plans and
Procedures for the project.

CONTRACTOR shall take all steps possible to ensure that the PROJECT is designed, built
and tested in accordance with the latest OWNER specifications and HSE requirements,
IRPC Safety Engineering Standard (IRPC Doc. no. S10531000-3003), Safety and
Occupational Health Regulation for Contractor (IRPC Doc. no. SF5100-3001), applicable
laws, regulations, OWNER's requirements, national and international standards as well
as any EIA Requirements. The most stringent requirements shall be applied.

PROJECT HSE PLANS

CONTRACTOR shall issue Project HSE Plans as follows to OWNER for review and
approval within 4 weeks of COMMENCEMENT DATE

e Scope and Responsibility
o Health and Design Safety plan
e Environmental Plan

e Worksite HSE and Security Plan (CONTRACTOR needs to provide the Thai-
certified Safety/Environmental officer to have a meeting with IRPC Safety/
Environmental Officer before issue of this Plan for OWNER's review and
approval. No any site work can be commenced before OWNER's approval of this
Plan.)

9.1.2 HSE POLICY

A HSE Policy signed by CONTRACTOR’s senior management.

9.1.3 DEFINITION OF TERMS

OWNER IRPC Public OWNER Limited

OWNER’S OWNER's Project Management OWNER’S
REPRESENTATIVE REPRESENTATIVE in EPC phase

CONTRACTOR CONTRACTOR

CFC Chlorofluorocarbon

CFSE Certified Functional Safety Expert by exida Certification
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CFSP Certified Functional Safety Professional by exida
Certification

COE Council of Engineers in Thailand

EIA Environment Impact Assessment

EPC Engineering, Procurement and Construction

FEED Front End Engineering Design

FSEng Functional Safety Engineer by TUV Rheinland

FSExp Functional Safety Expert by TUV Rheinland

HAZOP Hazard and Operability Study

GHS Globally Harmonised System for Classification and

labelling of Chemicals

HSE Health, Safety and Environment
LEL Lower Explosive Limit

LOPA Layer Of Protection Analysis
P&ID Piping & Instrumentation Diagram
PSSR Pre-Startup Safety Review

RAM Risk Assessment Matrix

SDS Safety Datasheet

SIF Safety Instrumented Function
SIL Safety Integrity Level

SIS Safety Instrumented System
VOC Volatile Organic Compound

9.1.4 HSE RESOURCES

CONTRACTOR shall provide sufficient number of HSE Officers/Supervisors/
Environmental Specialists for site health, safety, security and environmental protection
control and monitoring.
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9141

A proposed project Design HSE organization chart and Site HSE organization chart shall
be included in the agreed PROJECT EXECUTION PROPOSAL.

Design HSE Manager

CONTRACTOR shall assign a qualified HSE Manager to the PROJECT who has high
experience in refinery, revamping units in refinery and design HSE. And CONTRACTOR
shall submit CVs of such Design HSE Manager as key person to OWNER for APPROVAL.

9.1.4.2 Design HSE Engineer

9143

9.2
9.21

CONTRACTOR shall provide sufficient quantity of Design HSE Engineer (CONTRACTOR
will propose the quantity and OWNER will provide the justification.) to carry out the
work as per the Project schedule, maintain proper coordination to keep quality and
technical integrity of the work. Design HSE Engineer shall have experience in refinery
and revamping units in refinery. And CONTRACTOR shall submit CVs of Design HSE
Engineers as key personnel to OWNER for APPROVAL.

Site HSE Manager and Site HSE engineer

CONTRACTOR shall assign a qualified Site HSE Manager (who is a Thai authority-
certified Safety Officer) to the PROJECT. CONTRACTOR shall nominate a competent and
experienced Site HSE Engineer (who is a Thai authority-certified Safety/ Environmental
Officer upon his/her responsibility) to coordinate and monitor the required Health,
Safety and Environmental protection requirements in the construction phase.
CONTRACTOR shall submit CVs of such site HSE Manager and site HSE Engineers as key
personnel to OWNER for APPROVAL.

CONTRACTOR shall provide sufficient number of HSE Officers/Supervisors/
Environmental Specialists (CONTRACTOR will propose the quantity and OWNER will
provide the justification.) for site safety and environmental protection control and
monitoring.

An HSE Policy signed by CONTRACTOR's senior management and a proposed project
HSE Organization Chart shall be included in the agreed PROJECT EXECUTION
PROPOSAL.

DESIGN HSE
POLICY ON DESIGN HSE

OWNER requires the PLANT and all systems forming part of it to be engineered and
constructed from a prime consideration of health, safety, security and environment. The
health and safety of all stake holders, whether constructors, operators, maintenance
workers, community, neighbour, etc. shall be considered at all project stages. And
actions shall be taken to assure the health, safety, environment during construction,
pre-commissioning, COMMISSIONING, start-up, shutdown, operation and maintenance
of the PLANT. The PLANT shall be engineered to minimize the risk of any damage or
loss, which might occur following a loss of containment, or any other operating upset
as per the OWNER'’s Risk Assessment Matrix (RAM).
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9222

CONTRACTOR is required to execute Design Safety in accordance with this Design
Safety Procedure, and to take action on any explicit instruction, which may be issued by
OWNER.

DESIGN REVIEW

CONTRACTOR shall identify the timing of each Design Review on his Level 2 and Level
3 Schedules. CONTRACTOR shall advise OWNER of exact dates for each review at least
two months prior to them taking place. This is to allow OWNER to arrange for personnel
to participate in the design reviews.

CONTRACTOR shall submit a procedure of each required Design Review for
OWNER/CONSULTANT's review prior to the meeting at least two months in advance
and shall incorporate comments, if any, from OWNER/CONSULTANT.

Minimum Design Review Sessions

CONTRACTOR shall organise/ carry out the following Design Review as a minimum with
OWNER, CONSULTANT, VENDOR and LICENSOR:

a) HAZOP (Hazard and Operability) Studies

b) Safety Integrity Level (SIL) Classification

¢) Plot Plan and Constructability review

d) 30%, 60% and 90% 3D Model Reviews

e) Hazardous Area Classification Review

f) Fire and Gas Detection and Protection Design Review
g) Pre-Startup Safety Review (PSSR)

h) QRA Review

CONTRACTOR shall prepare and submit the procedure for these design reviews to
OWNER/CONSULTANT TWO MONTHS in advance for OWNER's/CONSULTANT's
approval.

CONTRACTOR shall prepare and submit the schedule to carry out these design
reviews to OWNER/CONSULTANT TWO MONTHS in advance for
OWNER/CONSULTANT's availability.

Design Review Report

CONTRACTOR shall issue the Design Review Reports within two weeks after the
completion of each design review meeting.

CONTRACTOR shall identify an action/recommendation registered number for each
action/ recommendation of each design review in the Design Review Reports.

CONTRACTOR shall prepare a Design Review Status Report. The Design Review
Status Report shall be issued as part of the CONTRACTOR's Weekly Report and
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9224

9.2.3

Monthly Report until all the actions have been closed satisfactorily, and shall include
the following: -

¢ Planned date of design review

e Actual date of design review

e Number of actions raised of each design review

e Number of actions closed of each design review

¢ Number of outstanding actions of each design review

o Number of overdue actions of each design review (outstanding for more than
two months)

Closed-out of Design Review's Actions/ Recommendations

CONTRACTOR shall issue the first revision of the closed-out report of each Design
Review Report after the first revision of that design review report is issued until all
actions / recommendations are closed out. Then, CONTRACTOR shall subsequently
re-issue every week until all actions/ recommendations are properly closed out with
OWNER's approval.

CONTRACTOR shall arrange the meeting to review the close-out actions/
recommendations with OWNER every week after the issuance of the first revision of
the design review report to ensure that the close-out actions/ recommendations are
reviewed by OWNER/CONSULTANT before implementation until all actions/
recommendations are properly closed out with OWNER's approval.

Any action/ recommendation, which is required from the design review, to the design
shall not impact the CONTRACT PRICE or the Project schedule.

Design Review Venue
To be proposed by CONTRACTOR in CONTRACTOR's Technical Proposal.
DOCUMENT APPROVAL BY AUTHORISED ENGINEERS

Where required by Thai law, engineering design shall be executed, reviewed or/ and
approved by the engineers who are certified by Council of Engineers (COE) in Thailand
under Engineer Act B.E.2542.

CONTRACTOR shall issue the authorized engineers list with sample signature to the
above requirement and proposed CV as part of key person in the CONTRACTOR's
Technical Proposal. Then, all Class Z and Class X engineering drawings and documents
(See Section III-7) shall be checked and approved by CONTRACTOR's Authorised
Engineers, who shall be appointed by CONTRACTOR's Senior Management, to ensure
that the required engineering codes and project specification have been followed, that
the design is based on good engineering practice, and that the design based on the
information contained in the drawing or document will not create a hazard in the
construction, commissioning, operation or maintenance of the PLANT.
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The authorised engineers may only be appointed from those employees with a
minimum of one year's service with CONTRACTOR having the following qualifications,
or their national equivalents:

a) Senior Engineer status or above
b) Senior Professional Engineer, Professional Engineer

The authorised engineers shall be appointed in each engineering discipline, and a list
of those appointed, with their qualifications, shall be provided to
OWNER/CONSULTANT within six weeks of COMMENCEMENT DATE. OWNER will not
recognise the validity of any Class Z and Class X Engineering document or drawing that
is not checked and approved by an Authorised Engineer on the list.

If it is necessary to change any engineer of the Authorised Engineers during the life of
the PROJECT, the list of Authorised Engineers shall be re-issued to
OWNER/CONSULTANT and the reason given for the change for OWNER'’s approval.

SAFETY DATA SHEETS (SDS)

CONTRACTOR shall gather and provide all Safety Data Sheets in this project in English
and Thai to describe the following aspects in accordance with Globally Harmonised
System for Classification and labelling of Chemicals (GHS) requirements of all processed
materials and chemicals on PROJECT facilities within his scope:

a) Identification of the Hazardous Substance
b) Hazard Identification

c¢) Composition/ Information on Ingredients
d) First Aid Measures

e) Fire-Fighting Measures

f) Accidental Release Measures

g) Handling and Storage

h) Exposure Controls/ Personal Protection

i) Physical and Chemical Properties

j) Stability and Reactivity

k) Toxicology Information

l) Ecological Information

m) Disposal Considerations

n) Transportation Information

o) Regulatory Information

p) Other information, including date of preparation or last revision
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These sheets shall be prepared and issued before the HAZOP reviews take place, only
English version is acceptable for HAZOP reviews.

The information contained in these Safety Data Sheets must be taken fully into account
in all design decisions that are made by the CONTRACTOR or any VENDORs or
SUBCONTRACTORs working under his direction.

HAZOP STUDIES

CONTRACTOR shall arrange HAZOP study with OWNER, CONSULTANT, LICENSOR,
VENDOR REPRESENTATIVE for all P&IDs.

FEED Preliminary HAZOP study report is only preliminary HAZOP study report without
LICENSOR representative. Any modification required from HAZOP Studies during
detailed design phase to meet OWNER's Risk Assessment Matrix (RAM) shall be
included in the CONTRACT PRICE and not impact on the Project schedule.

HAZOP studies shall be conducted on all EQUIPMENT VENDOR Packages.
Recommendations from FEED HAZOP Report

CONTRACTOR shall close-out all open recommendations arising from FEED HAZOP
study and incorporate into P&IDs before formal issuing the P&IDs for HAZOP. The
closed-out recommendations shall be formally reviewed and approved by OWNER.

HAZOP Procedure

CONTRACTOR shall issue HAZOP procedure in accordance with S10531000-1003
(IRPC Procedure Manual: Hazard Identification and Risk Assessment by HAZOP). And
the required document for HAZOP shall be formally issued before HAZOP. Each of
vendor packages (such as compressor, fired heater, enclosed ground flare, etc.)
needs HAZOP study session when the HAZOP-required vendor information is
available.

CONTRACTOR shall incorporate the following requirements into P&IDs before
formally issuing P&IDs for HAZOP

e Close-out all open recommendations from FEED Preliminary HAZOP study
report

e Client's comment

e Related PANs and CANs during FEED

e The related update information such as equipment tag number, instrument
tag number, process information, process safety information, isolation
philosophy, safeguards, etc.

The HAZOP studies shall take into account interconnecting lines and any possible
impact to the EXISTING FACILITIES caused by this Project (modified facility, new
facility) and vice versa.
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92521 HAZOP recommendation

9.253

9.2.54

9.255

CONTRACTOR/ CONSULTANT/ OWNER/ LICENSOR/ VENDOR shall try to finalize
items which related to SIL classification review in HAZOP meeting such as adding
alarm, SIF, Pressure relief device, etc. to support SIL classification session.

In case it is difficult to find out the consensus recommendation in the HAZOP
meeting,

e It shall be recommendation to find out the solution after the HAZOP meeting
to optimize HAZOP meeting schedule OR

e Review whether the safeguard is sufficient in SIL classification session to
meeting OWNER'’s tolerable risk criteria.

HAZOP/SIL Classification Chairperson and Scribe

CONTRACTOR shall provide third party HAZOP/SIL classification chairperson and
scribe who are independent from CONTRACTOR and this project. CONTRACTOR
shall submit CV of HAZOP/ SIL classification chairperson and scribe for OWNER
approval in advance.

HAZOP/ SIL classification chairperson shall be the same person for the same unit for
technical integrity. And must

e Have at least 10-year experience in petrorefinery/ petrochemical and have
high experience in HAZOP and SIL classification (LOPA methodology)

e Have a HAZOP leader training certificate from well-known institute

e Hold a certified functional safety professional (CFSP), certified functional safety
expert (CFSE) from CFSE or functional safety expert (FSExp)/ functional safety
engineer (FSEng) from TUV Rheinland

e Experience in facilitating LOPA with exSILentia software

HAZOP scribe must

e Have at least 5-year experience in petrorefinery/ petrochemical
e Have a HAZOP team member training certificate from well-known institute
e Have a high experience in using PHAPRO or PHAWorks

HAZOP Report
HAZOP report must be available in both English and Thai languages.
e Two revisions : Issue for comment revision and Issue for final revision

HAZOP Closed Out Report

A separated HAZOP closed out report from HAZOP report must be issued to
periodically track/update the recommendations status every week. And
CONTRACTOR shall arrange the weekly HAZOP close out meeting with
OWNER/CONSULTANT to review the closed-out HAZOP recommendations after the
issuance of HAZOP report until all recommendations are closed out with OWNER
satisfaction.
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All HAZOP recommendations shall be incorporated into P&IDs before CONTRACTOR
issue P&ID for “construction revision” or “construction with HOLD revision”.

CONTRACTOR shall have the HOLD list of open HAZOP recommendations on each
P&ID after HAZOP revision until all HAZOP recommendations are closed out.

9.2.6 SAFETY INTEGRITY LEVEL (SIL) CLASSIFICATION REVIEWS

9.2.6.1

9.2.6.2

9.2.6.3

9.2.64

As appropriate following the HAZOP studies, CONTRACTOR shall arrange SIL
classification reviews with OWNER / CONSULTANT / LICENSOR and VENDOR.

SiL Classification Procedure

CONTRACTOR shall prepare SIL Classification procedure in accordance with

e [EC61508/61511

e Project specification (6600-I-SP-306)

e 510332300-3006 SIL Implementation Guideline Specification

o Layer of Protection Analysis - Simplified Process Risk Assessment (Center for
Chemical Process Safety)

OWNER's risk tolerable criteria

Refer to $10332300-3006 SIL Implementation Guideline Specification

SIL Classification Chairperson and Scribe

See section 9.2.5.3.
SIL classification scribe must

e Have at least 5-year experience in petrorefinery/ petrochemical
¢ Have a LOPA team member training certificate from well-known institute
e Experience in using exSILentia software

SIL Classification and SIL Verification Software

The exSILentia® V4 software shall be used for SIF classification and SIL verification.

9.2.7 PLOT PLAN AND MODEL REVIEWS

9.2.7.1

Plot Plan Review

CONTRACTOR shall carry out a formal safety review of the plot plans as developed
by CONTRACTOR from those included in the PROJECT SPECIFICATION, to ensure
that overall safety provisions have been satisfactorily applied to the proposed layout.
This shall be a team review and shall include Project, Process, Piping, Civil, Electrical,
Mechanical, Instrument Construction, Commissioning and design HSE Engineers.
OWNER/CONSULTANT shall also be invited to attend. CONTRACTOR shall issue the
review report which will record those who were present and will list all changes to
the plot plan agreed at, or requested by, the review meeting. CONTRACTOR is
responsible for ensuring that these changes are implemented in the PLANT design.
A typical Plot Plan review procedure is provided in Part D (see 6600-G-PR-005).



PROJECT SPECIFICATION Part D
ULTRA CLEAN FUEL (UCF) DIESEL EURO V PROJECT Section 1II-9

Page 12 of 54
Rev 0
Date MARCH 2020

9272

9.2.8

9.2.9

CONTRACTOR is responsible for developing and issuing the procedure for OWNER
review and approval.

Additionally, within the same time frame CONTRACTOR shall carry out a formal
constructability review to ensure that construction safety considerations have been
satisfactorily applied to the proposed layout. This shall be a team review and shall
include Project, Process, Piping, Civil, Electrical, Mechanical, Instrument Construction,
Commissioning and design HSE Engineers. OWNER/CONSULTANT shall also be
invited to attend. CONTRACTOR shall issue an agreed set of notes on the
constructability review which will record those who were present and will list all
changes to the plot plan agreed at, or requested by, the review meeting to improve
the constructability of the PLANT. CONTRACTOR is responsible for ensuring that
these changes are implemented in the PLANT design prior to the commencement of
construction.

30%, 60% and 90% 3D Model Review

Refer to Part D Section IIl_4_ Engineering Procedure and Requirement and Section
II_2_Plot Plan and Description of Piping Engineering.

CONTRACTOR shall carry out formal reviews of the engineering model. These
reviews are to ensure that the requirements specified at the plot plan review have
been achieved in practice, and to review the additional detail which is then
available.

The requirements for 3D modelling are covered in Section II-2.

CONTRACTOR shall ensure that all changes agreed at each of these meetings are
incorporated into the design of the PLANT.

CONTRACTOR shall provide a marked set of P&ID'’s indicating the precise extent of
modelling.

Tag closeout meeting shall be coordinated by CONTRACTOR to clarify/resolve any
outstanding model review actions with OWNER/CONSULTANT for OWNER's
approval.

HAZARDOUS AREA CLASSIFICATION REVIEW

CONTRACTOR shall conduct a formal Hazardous Area Classification Review for all
related facilities. This shall be a team review and shall include Engineering Manager,
Electrical, Process and Design Safety Engineers, etc. OWNER/CONSULTANT shall also
be invited to attend.

FIRE AND GAS DETECTION AND ALARM DEVICE LOCATION REVIEW

CONTRACTOR shall conduct formal fire detection and alarm device location review(s)
and gas detection and alarm device location review(s) during 60% Model Review based
on Fire Detection Layouts, Gas Detection Layouts and Fire and Gas Mapping Study.
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9.2.11

Tag closeout meeting shall be coordinated by CONTRACTOR to clarify/resolve any
outstanding model review actions with OWNER/CONSULTANT for OWNER's approval.

FIRE PROTECTION DESIGN REVIEW

CONTRACTOR shall conduct formal Fire Protection Design Review(s) to present detailed
design of fire protection system to OWNER/CONSULTANT and ensure that the final Fire
Protection Design meets PROJECT SPECIFICATION. The timing of reviews shall be after
the first revision Fire Protection drawings are issued and prior to the Model Review of
specific fire protection items.

FIRE SAFETY ASSESSMENT (FSA)

CONTRACTOR shall perform Fire Safety Assessment for all new units and revamping
areas in existing units as the following minimum requirement: -

e Identify, quantify and assess the potential risks associated with all credible
process fires and non-process fire hazards;

e Recommend the practicable risk reduction measures which can supplement the
current prevention, detection, control and mitigation measures according to the
results of FSA;

e Check the compliance of F&G detection and protection specification;

o Verify compliance with Project Specifications to confirm that the fire protection
strategy has been adequately implemented and will mitigate and control
credible fire scenarios.

The study approach shall follow internationally accepted risk analysis practice,
consisting of the following steps:

Step 1 : Hazard (Major Accident Event) Identification

Step 2 : Consequence and Frequency Assessment

Step 3 : Identification of Fire Protection System Designed by CONTRACTOR
Step 4 : Fire Safety Assessment

Step 5 : Recommendation

CONTRACTOR shall document the outcome of the study / review in a formal. Report
title shall be named "Fire Safety Assessment Report”. Two revisions shall be produced.
First revision is for OWNER/CONSULTANT review and second is for final after the result
presentation and incorporating comments from the first revision.

CONTRACTOR shall arrange meetings with OWNER/CONSULTANT for:

e FSA assumption register within four weeks after NOTICE OF AWARD to obtain
approval from the OWNER/CONSULTANT prior to performing the works

e FSA study report presentation after issuing report for comment revision

e FSA study report presentation after issuing report for final revision.
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9.2.13

GAS DISPERSION STUDY

CONTRACTOR shall perform gas dispersion modelling in the event of accidental
releases of fluids to examine the extent of flammable / explosive /toxic cloud formation.

The scope includes;

e All new units and revamping areas in existing units, and Hydrogen pipeline from
new HMU;

o Identification of credible released sources as well as the associated rates and
durations of the potential releases;

o Develop contour for the defined concentrations of interest regarding
Flammability, Explosion, toxicity and odour;

e For releases with toxic potential, maximum exposure distance for each
concentration and exposure time shall be described.

CONTRACTOR shall document the outcome of the study / review in a formal, report
title shall be named “Gas Dispersion Study Report”. Two revisions shall be produced.
First revision is for OWNER/CONSULTANT review and second is for final after the result
presentation and incorporating comments from the first revision.

The results from “Gas Dispersion Study Report” shall be utilised for “Fire and Gas
Mapping Study”. Scope and requirement of Fire and Gas Mapping Study are identified
in next item.

CONTRACTOR shall arrange meetings with OWNER/CONSULTANT for:

e Gas Dispersion Study assumption register within four weeks after NOTICE OF
AWARD

e Gas Dispersion Study report presentation after issuing report for comment
revision

FIRE AND GAS MAPPING

CONTRACTOR shall perform 3D Fire and Gas Mapping Study using appropriate
software for new units and revamping areas in existing units.

For all new areas and revamping areas in existing units, Fire and Gas Mapping Study
Report shall consist of hazard consequence modelling, gas dispersion study, and fire
and gas mapping results.

The scope includes the following, but not limit to:

e Assess the coverage of fire & gas detectors shown on fire & gas detector
location layouts;

e Gas cloud size determination;

e Optimize quantity and location of fire & gas detectors;

e Highlight the coverage criteria of fire & gas detectors for optimum location;

e Recommend the model of fire & gas detectors;

e Ensure alarm set points comply with National Standards and Local Regulations;
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e Verify compliance with PROJECT Specifications to confirm that the fire & gas
coverage strategy has been adequately implemented and considering
mitigation for fire scenarios.

The report will be reviewed by OWNER/CONSULTANT and shall include/ resolve any
resultant comments prior to final issue of the Fire and Gas Mapping Study Report.

CONTRACTOR shall give a presentation on the results following the completion of the
study one week after the first revision of the Fire and Gas Mapping Study Report is
issued.

CONTRACTOR shall arrange meetings with OWNER/CONSULTANT for:

e Fire and Gas Mapping Study assumption register within four weeks after NOTICE
OF AWARD

e Fire and Gas Mapping study report presentation after issuing report for
comment revision.

QRA REVIEW

CONTRACTOR shall perform QRA (Quantitative Risk Assessment) for all new units. Note:
Hydrogen pipeline from new HMU at IP Side to Sea Side shall be included.

The purpose of this Quantitative Risk Assessment is to determine the risk posed to the
personnel (inside and outside of UCF plot plan) from accidental releases and confirm
that the risks are less than the local regulatory thresholds.

Scope shall include:

e Consequences associated with fire (jet, pool, flash), Explosion (Vapor Cloud
Explosion-VCE, Boiling Liquid Expanding Vapor Explosion-BLEVE), and Toxic
effects.

e Develop individual risk contours. Risk to personnel shall be expressed in two
ways: as Individual risk per annum (IRPA), and as, Fatal Accident Rate with
Potential Loss of Life (PLL).

e Develop FN (Frequency Vs Number of Fatalities) Curve for societal / group risk

The risk assessment shall provide a basis for:

e layout development;

e Environmental risk analysis;

e Emergency preparedness analysis, emergency preparedness plan and safety
training;

o ALARP analysis with respect to detailed design solutions, operational
parameters etc.

CONTRACTOR shall document the outcome of the study / review in a formal "QRA
Report”.

The analysis team for the QRA shall have experience and competence in quantitative
risk analysis methods and consequence modelling as well as relevant process, project
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9.2.16

9.2.17

and operational knowledge. It is a requirement that the analysis team is familiar and
competent in probabilistic modelling of gas dispersion, ignition and explosion.

CONTRACTOR shall arrange meetings with OWNER/CONSULTANT for:

e QRA assumption register within four weeks after NOTICE OF AWARD
e QRA study report presentation after issuing report for comment revision
e QRA study report presentation after issuing report for final revision.

ESCAPE ROUTE AND MUSTER AREA

Escape route and muster area drawing shall be developed during EPC phase.

CONTRACTOR shall develop these escape route and muster area based on the plot
plans and building architecture drawings to ensure that those escape route can be
safely used to lead people to a muster area during evacuation. It shall include the escape
route from the elevated structures and each floor of each building.

PERSONNEL PROTECTION

CONTRACTOR shall provide EQUIPMENT AND MATERIALS to fulfil the requirements for
personnel protection. The following items shall be included but not limited to:

a) Noise Monitoring and Protection

b) Machine Guarding

c) Safety Showers and Eye washer station
d) Self-Contain Breathing Apparatus (SCBA)
e) Safety Signs

f) Windsock

g) Pipeline Hazard Identification

RECORD OF DESIGN REVIEW WORK

CONTRACTOR shall maintain a set of Design Review files that will form a permanent
record of all Design Review work carried out on this PROJECT. This Design Review set
of files shall be included in the PROJECT RECORD and shall be available for inspection
and audit by OWNER at any time during the life of the PROJECT.

This set of files (hard copies and electronic files) as part of final documents will include
at least the following items:

a) Copies of all correspondence between CONTRACTOR on safety related matters.

b) Copies of all minutes of meetings on safety related matters at which a
representative of OWNER/CONSULTANT was present.

c) This Design Safety Procedure plus documentation of any changes to the
concerned procedure agreed by OWNER/CONSULTANT.

d) The list of Authorised Engineers (All revisions).

e) Copies of the Safety Data Sheets.

f) Reports of all HAZOP Studies and the HAZOP Master P&IDs.

g) Copies of the final issue of the HAZOP Study Reports showing that all actions
have been implemented, or otherwise resolved.
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9.2.19

9.2.20

h) Reports of all SIL Classification Reviews.

i) Copies of the final issue of the SIL Classification Reports showing that all actions
have been implemented, or otherwise resolved

j) Reports on all design reviews such as Plot Plan, Constructability, Hazard area
classification review and 3D Model reviews.

k) Details of the Fire Protection Policy agreed with OWNER.

) Details of personnel protection to be provided.

m) Copies of all Design Safety Audit Reports.

n) Copies of the native program files (updated, electronic) if any special software
was used for carrying out the Design Safety Reviews.

CONTRACTOR's Responsibilities

The CONTRACTOR shall be responsible for ensuring that the PLANT design complies
with the approved standards, codes, design philosophy and specifications of the
PROJECT and that it is engineered in accordance with the concepts and design
principles intended by the process designers, and shall take every step to make certain
that it understands these concepts and principles. If there is any area of doubt about
what is intended, CONTRACTOR shall raise the matter with OWNER/CONSULTANT.

CONTRACTOR shall advise OWNER/CONSULTANT of any aspect of the process design
that is considered unsafe. CONTRACTOR shall be responsible for ensuring that all the
facilities within its scope are safe and are constructed in accordance with the
engineering documents and drawings provided.

CONTRACTOR shall be responsible for ensuring that all OWNER's/CONSULTANT's
comments made on drawings and during the safety reviews are incorporated and are
in accordance with PROJECT SPECIFICATION and all applicable government and local
authority regulations. Any modifications required as a result of the safety reviews shall
be carried out immediately by CONTRACTOR and shall not constitute a CHANGE IN THE
WORK.

PROTECTIVE MEASURES FOR OPERATIONAL SAFETY

The CONTRACTOR shall provide information and input as required into OWNER's
Report on Protective Measures for Operational Safety as required by Thai legislations
e.g. Notification of the Ministry of Industry No: 3 (BE 2542) issued under the Factory Act
BE 2535. The information shall be supplied based on the safety reviews, hazard and risk
assessment carried out by the CONTRACTOR or on the basis as required for these
activities.

DESIGN SAFETY AUDITS

OWNER may at any reasonable time carry out Design Safety Audits on the PROJECT.
This is in addition to the right to attend and to participate in all safety reviews.

Design Safety Audits may review any aspect of design of the PLANT which OWNER
considers to be relevant to the safe design of the PLANT.
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9.4

9.5

CONTRACTOR shall develop his own Design Safety Audit plan and include it in the
overall project audit schedule.

Routine Design Safety Audits may include the following:

a) Verification that Engineering Documents and Drawings are being checked and
approved by appropriate Authorised Engineers.

b) Inspection of the contents of the Design Review File.

¢) Evaluation of the contents of all documents in the Design Review File.

d) Assessment of the effectiveness of all Design Reviews.

e) Verification that all actions agreed in Design Reviews, have been implemented
in the PLANT design.

MAINTENANCE, INSPECTION AND RELIABILITY
CONTRACTOR shall perform the following assessment

-1. Risk Based Inspection (RBI) refer API 580/581 with the certified chairman. The
assessment shall be applied for the equipment and piping. This assessment will
be used for the material selection diagram (MSD) development. An assessment
report shall be issued to OWNER to review

2. Corrosion Control Document (CCD) refer to API 970. CONTRACTOR shall be
responsible for contacting the licensors to perform the assessment and issue
the report for review

3. Integrity Operation Window (IOW) refer to API 584. CONTRACTOR shall be
responsible for contacting the licensors to perform the assessment and issue
the report for review

OFFICE SAFETY

CONTRACTOR's HSE plans, procedures, audits, emergency plans and drills and monthly
performance reports shall include maintaining the safety of personnel working in the
engineering offices. Zero injuries for all personnel including employees of OWNER,
CONSULTANT, CONTRACTOR, SUBCONTRACTORs and VENDORs is the target of this
PROJECT.

CONSTRUCTION HEALTH SAFETY AND ENVIRONMENTAL REQUIREMENT

CONTRACTOR shall conform to the requirements in accordance with OWNER's Safety
and Occupational Health Regulation for CONTRACTOR. CONTRACTOR shall submit his
HSSE Construction Management and Execution Plan to OWNER/CONSULTANT and
shall participate in a joint Risk Assessment Review Meeting prior to Work commencing.

CONTRACTOR shall develop HSSE Construction Management and Execution Plan to
OWNER/CONSULTANT for review and approval as following OWNER Standard,
Specification, OWNER's requirement and EIA requirement.

CONTRACTOR shall arrange, comply and provide HSSE requirements as lists below.
Safety Management '
1. QSHE Policy and Organization
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. Role and Responsibility

. PPEs mandatory requirement

. HSSE Induction and Specific Training for job

. Permit to Work System

. Work procedures (Method statement and JSA)
. Equipment Control and Inspection

. HSSE audit and site inspection

W 00 N O U1 A~ W N

. Safety /Warning sign and Safety board

10. Incident Investigation and report
11.Emergency Management and Exercise
12.Pre-Startup Safety Review (PSSR)

13.HSSE Incentive Program and SSHE Awareness
14. Sub-contractor management

15. Working-hour

16. Housekeeping

Security Management

1.Personal access control system

2.Vehicle access control system

3.Material Gate Pass Control

4. Alcohol and drugs random test

5.Fence and gates

Health Management

1. Medical Management System

2. Occupational Health and hygiene management
3. Occupational & Health audit

Environmental Management

1.Environmental Impact Assessment Program from Activity

2.Environmental control program and execution on emission, dust, odour, waste
water, storm water, toxic gas, spillage, other contaminated from activities
prevention
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3.Waste management program and inventory record, it shall include type of waste
generation, methodology to dispose, quantity to dispose, handling and storage
methodology

4.Environmental monitoring and audit program and execution plan

5.Community Social Responsibility and vicinity firm impact responsibility plan and
execution plan

Other Information

1. Facilities management

2. Traffic and site transportation Management

Reports

1.Weekly HSSE report (KPI, Highlight activities, SSHE summary, etc.)
2.Monthly HSSE report (KPI, Highlight activities, SSHE summary, etc.)
3.Investigation report

4 HSSE Audit Report

5.EIA Requirement Report

Meeting

1. Tool box talk

2. HSSE Meeting

The requirements above shall be demonstrated by CONTRACTOR to OWNER during
kick-off meeting.

CONTRACTOR shall carry out Risk Assessments on the main work activities involved
in the construction of the works and to develop Work Method Statements for review
by OWNER/CONSULTANT before the execution of the Work commences.

CONTRACTOR shall provide sufficient numbers of OWNER approved Safety Permit
Applicant & Safety Permit Bearers to allow all works to be performed in a timely
manner and within the agreed work plan schedule.

CONTRACTOR shall provide sufficient numbers of OWNER approved Safety Officers
to allow all works to be performed in a timely manner and within the agreed
schedule. CONTRACTOR's safety officers shall take responsibility to check the
prohibited materials e.g. lighters, drugs, alcohol, weapon of his workers before entry
to work in OWNER refinery.

CONTRACTOR shall supply all necessary fire containment equipment, fire hoses, fire
extinguishers, fire blankets, calibrated gas detectors and fire watch personnel to
execute the works in a safe manner. Fire hoses connection couplings shall mate with
those of OWNER's fire hydrants. Gas detectors shall be calibrated within a 3-month
period of the works.
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CONTRACTOR shall provide fixed gas detectors in construction areas to warn gas
leak in relevant existing plant. The signal from the fixed gas detectors shall
automatically trip the related site power supply source.

CONTRACTOR shall provide all confined training to his employees from a recognized
and OWNER approved Third-Party Training Organization if required. Certification of
such training shall be submitted to OWNER for review and approval before any
confined space works commence.

Any solid waste disposal including excavation soil that may contain any
contamination that is regarded as harmful to the environment shall be removed
offsite and shall be disposed of by a certified waste management OWNER as
approved by OWNER. CONTRACTOR shall submit the waste management OWNER
to OWNER for approval before moving the waste to the disposal area.

All CONTRACTOR's personnel are required to attend OWNER's Safety Induction
Training prior to commencing work on site. Additional skilled safety-based training
may also be required for training following OWNER procedures and Regulation.

CONTRACTOR shall supply a pressurized water blast unit and sufficient manpower
based at a manned wheel wash station at the site’s entry/exit points for the purpose
of cleaning wheels of out-going vehicles and machinery.

CONTRACTOR shall provide and maintain sufficient number of spill kits that are
adequate for the storage of their Hazardous material on site or rectifying any spillage
caused product residue during tie-in works. The spill kit is required to be
transportable should a spill occur at the site.

CONTRACTOR shall provide sufficient manpower, tools, lights, signs for traffic
management in the refinery and working places during construction. Any activities
that require road blocking in refinery, tentative plan shall be prepared to discuss and
gotten approval from OWNER prior to commence work.

CONTRACTOR shall be working with existing operating plant. As a result, extra
vigilance will be required. CONTRACTOR shall be complied with all OWNER's Health,
Safety and Environment procedures. CONTRACTOR shall be aware that works in all
areas would be subject to periods of interruption due to operation of plant.

OWNER will inform location of CONTRACTOR temporary site office and lay down
equipment area. CONTRACTOR's office and toilet shall establish by CONTRACTOR
including providing of electricity and water for their use. After completion of the
Works, removal of temporary office shall be scope of CONTRACTOR.

CONTRACTOR shall make provision for housekeeping activities to ensure a tidy and
safe working environment. This situation will be monitored by OWNER and remedial
clean up works shall be carried out by CONTRACTOR as directed.

CONTRACTOR shall note that Others will be presented on the site during
construction period. CONTRACTOR shall liaise and co-operate with Others and
OWNER, such that the works shall not be impeded. In particular, interfaces with the
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other CONTRACTORs, OWNER shutdown works (if required) will require attention.
CONTRACTOR shall co-operate with Other Parties at all times so as not cause a delay
to their schedule or his own works.

CONTRACTOR shall follow the requirements of the HSE and QA documents listed in
this requisition with respect to risk including permit to work which are summarized
as follows:

a) Work in live plant areas within the OWNER Facility shall be exclusively carried out
under OWNER’s Permit to Work procedure. CONTRACTOR shall obtain relevant
Permits to Work from OWNER prior to commencement of any of the Works. OWNER
shall provide assistance and direction in this regard.

b) Work within authorized fence areas within OWNER facility may be executed under
a blanket Permit to Work issued by OWNER and supplemented by OWNER’s Permit
to Work procedure, duly assisted by OWNER. The authorization of such fenced areas
shall be advised by OWNER.

) It is CONTRACTOR's responsibility to submit requests for Permits to Work to
OWNER in a timely manner such that no delays to CONTRACTOR's works arise
through late application for Permits.

CONTRACTOR shall advise OWNER in writing of any delays of difficulties in obtaining
Permits to Work for OWNER to provide assistance with resolving Permit to Work
delay issues.

CONTRACTOR shall familiarise itself with the site including access to the site and
shall comply with all local and national regulations and agreements covering these
works.

CONTRACTOR shall provide all necessary management, supervision, QC & safety
personnel, labour, materials, construction equipment, tools, personnel safety
equipment, transportation, weather protection, temporary facilities, additional
lighting, utilities, testing and examination services and inspections in order to
complete the Works in accordance with the drawings, specifications and standards
and to the project schedule.

CONTRACTOR  shall  coordinate  with all  other parties including
OWNER/CONSULTANT and other CONTRACTORSs during the testing of all systems.
This will require a high degree of preplanning, daily planning and coordination by
CONTRACTOR.

CONTRACTOR shall include for all necessary protection of personnel and material as
may be necessary to enable work to proceed in adverse weather. This shall include
any shelters or sheeting as required.

Method Statements & Job Safety Analysis (JSA) are required to be submitted to
OWNER/CONSULTANT for review of all works. Review of the method statements and
JSA by OWNER/CONSULTANT in no way absolves CONTRACTOR of his responsibility
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9.6

9.6.1

for planning and executing the Works safely. CONTRACTOR shall develop and agree
the full list of method statements and agree the format and timing with OWNER.

CONTRACTOR shall be responsible at all times for keeping his work areas clean and
tidy during the execution of the Works. Particular attention shall be given to the
following;

e Work areas shall be fenced/taped to prevent casual pedestrian traffic
e CONTRACTOR's work areas within the plant, office, laydown and stores areas
shall be subject to audit by OWNER on safety, tidiness.

CONTRACTOR shall provide safety management plan including communication with
surrounding communities cause of site construction impact and discuss with the
OWNER before commencing the works. CONTRACTOR shall avoid all impacts to
surrounding communities caused by site construction.

CONTRACTOR shall be responsible to provide certified electrical technician for all
temporary electrical works in accordance with Thailand regulations.

CONTRACTOR shall comply with the following Project Procedures during the
construction of the works:

e Safety and Occupational Health Regulation for Contractor

e Permit to Work

¢ Scaffolding Usage Procedure

Safety and Occupational Health Hazard Identification and Risk Assessment
IDENTIFICATION AND RISK ASSESSMENT

ENVIRONMENTAL MANAGEMENT

CONTRACTOR shall select and refer to Environmental Management for Construction
accordance to Thai law, EIA (Environmental Impact Assessment) requirement,
International standard and Best Practice, Good Engineering Practice which is most
stringent for implement during construction execution

GENERAL

CONTRACTOR shall comply with applicable legislation including Thai Environmental
Regulations, any EIA requirement and relevant international standards and codes of
practice in the Engineering design and construction on SITE.

CONTRACTOR shall design and build the plant to meet the emissions control and
monitoring requirements.

CONTRACTOR shall ensure that no asbestos or products containing asbestos are used
on this PROJECT.

CONTRACTOR shall ensure that no Chlorofluorocarbons (CFCs) or products containing
CFCs are used on this PROJECT

The Project Environmental Plan shall be issued to OWNER/CONSULTANT for review and
APPROVAL within one month of COMMENCEMENT DATE.
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9.6.2

The Project Environmental Plan shall include/address the following:

a) CONTRACTOR's Environmental Policy which shall evidence a systematic
approach to Environmental Management to ensure compliance with the law and
to achieve continuous performance improvement via implementation of an
effective environmental management system in line with ISO 14001.

b) Environmental Objectives and Targets consistent with the requirements of the
EIA

c) Allocation of responsibilities within CONTRACTOR's project team associated
with achieving the above Objectives and Targets

d) The programme of activities required to achieve the Objectives and Targets

e) Identified dates for achieving the Objectives and Targets

f) Anindex of applicable legal and other regulatory requirements

g) Environmental training for employees and development of HSE knowledge and
skills in CONTRACTOR's organisation

h) Emergency response program to be implemented

i) Environmental monitoring, measurement and auditing

j)  Records and deliverables to be produced.

ENVIRONMENTAL DOCUMENTATION

CONTRACTOR shall produce or assist OWNER/CONSULTANT to produce the
Environmental Monitoring Reports as required by Thai Legislation and Regulations.
CONTRACTOR shall also maintain records of results of Environmental Audits and
reviews, incident reviews and any other pertinent information.

CONTRACTOR shall produce a detailed Waste Inventory showing source, type, flow
rates/quantities and composition of all liquid, gas and solid emissions from the
PLANT during construction, commissioning, initial acceptance and operations.

One month before the start of Construction work at SITE, CONTRACTOR shall
produce a Waste Management Plan and submit to OWNER/CONSULTANT for review
and approval. This document shall identify wastes generated from the PLANT during
construction, commissioning, initial acceptance and operations and the methods that
the CONTRACTOR shall use to manage, recycle and dispose of waste. Hazardous
waste handling must be addressed in this plan as per Thai legislation requirements.

One month before the start of Construction work at SITE, CONTRACTOR shall
produce a site Environmental Monitoring Plan and submit to OWNER/CONSULTANT
for review and approval. This document shall identify the requirement for monitoring
air, water and noise pollution from the PLANT during construction, commissioning,
initial acceptance and operations and the methods used to manage and control
them.

9.6.3 ENVIRONMENTAL MANAGEMENT REQUIREMENT

1. CONTRACTOR shall provide and submit the environmental management plan
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and procedure which shall cover:

1) Project construction environmental KPI as no environmental incident and
no major complaint from community.

2) Project environmental Organization chart which identify environmental
lead and job description to align and drive plan through construction and
commissioning

3) Project Mitigation, measures and monitoring requirement dedicated to
construction activity to be executed along construction work with
approaching to site

4) Project Audit and site inspection plan

5) Project Environmental campaign and awareness program to execute on
site

6) Project Environmental performance report

2. CONTRACTOR shall provide the adequate environmental lead separately from
safety function with proper number on site construction to manage, execute
and follow up all environmental management related along the project
construction until commissioning. OWNER will contact to environmental lead

3. CONTRACTOR shall fully comply and conduct mitigation, measures and
monitoring regarding law and EIA requirement as minimum but not limited to.
Also shall responsible for providing the third party and fulfil to develop EIA
book during construction then submit to OWNER for review and approval.

4, CONTRACTOR shall provide and submit plan which include the mitigation,
monitoring and report as following: then submit to OWNER to review in
advance 2 months before construction work.

4.1 General
- Labour and worker camping management.

- Fencing requirement (3 m of metal sheet + 2 m of retardant sheet) as
minimum.

- Transportation traffic and routing requirement, flag man, project sticker,
speed limit, GPS tracking are required.

- Dust and Particulate Matter prevention (number of water spray at least 4
times a day, dust collector machine , workforce to sweep and collect soil
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and dust)

- Truck used in project construction shall be passed of inspection legally, no
visible black smoke during driving

- Wheel washing bay and water jet shall be presented on site before truck
leaving, make sure every truck shall be clean.

- Assign worker to clean by (collect, sweep, water clean) the road before exit
the project and clean the road nearby where it is dirty regarding
construction work via

- Clean and collect the fallen material, soil, concrete, within 1 hour (if any)

- Abig cleaning day shall be performed on road or site at least one time a
week

- Mist spray System installation along the fence adjacent to community area
(if any)

- Immediately remove sediment / debris if it flow to the drainage gutter

- Dispose chemical-contaminated wastewater (if any) to the disposal facility
approved by authority.

- Provide waste container with lid and shall be sufficient
- Proper waste segregation
- Control staff to dispose the waste at the provided container

- Waste Water from Toilet/Rest Room/Temporary canteen (not allowed to
discharge on site)

- Waste Water from Site Waste Water from CONTRACTOR Activities (Site
cleaning, truck wheels cleaning, oil contaminated, concrete contaminated,
etc)

- Waste Water from Site, Plant e.g. Rain Water, Storm water, these shall be
pre-treatment, sediment pond, slit trap, then make sure clean enough
before discharging

- Waste Water from Plant Test (Hydraulic Test, Hydrostatic Test and
Commissioning) (if any) shall be utilized as 3Rs concept

- Waste Water as Ground Water (if any) shall be pre-treated before
discharging
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- Hydrocarbon and Chemical Management with secondary containment and
emergency response plan

- Monitoring requirement dust, waste water, noise and vibration, at least
shall be monthly basis as minimum, or depending on activity aspect impact

- Report leading and lagging requirement with no environmental incident
and no community complaint as the environmental objective

- Environmental Deliverable Documents
4.2 Site preparation, Piling

- Canvas shall be covered the whole truck where the opening area is visible
once truck is transporting all soil, concrete, waste and any others

- Piling time shall be only day time 8.00-17.00, not allowed during night time
and weekend shall be got approval for OWNER.

- Noise prevention (bore piling is recommended)

- Vibration prevention by monitoring vibration at the site boundary
periodically

- Unused soil, concrete, demolished material which can be disposed, the
management shall be by CONTRACTOR and submit detail to OWNER
before starting transportation

- Record quantity, destination of soil daily with log sheet control

- Water spray on site construction area is required at least 4 times a day or
higher. The water truck shall be dedicated for site construction

- Piling transportation shall have escort car to lead to site construction
4.3 Foundation, concrete work
- Concrete truck shall be not far away from site

- Prepare the concrete washing pit with water leashing along truck slider
then pump back to truck or 3R on site, not allowed to directly discharge to
outside

4.4 Equipment installation, Module assembly, Piping

- Not allowed to painting by spray method on site construction
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10.

11.

12.

13.

14.

15.

16.

- Provide copper slag cover or sheet for grinding work

- Inspect machine and engine to ensure good condition, no black smoke, no
smell

- Consider working which generate noise ad nuisance in area away from
community

CONTRACTOR shall develop the Job Safety and Environmental Analysis (JSEA)
attached with work method statement for every permit to work request

CONTRACTOR shall include the environmental mitigation into safety brief then
set the class or meeting to coach and train subordinates, working team in
order to ensure the understanding in requirements, environmental target and
objectives.

CONTRACTOR shall not only provide project environmental concern and target
but also shall emphasize and campaign for the awareness to team under
responsibilities.

CONTRACTOR shall select equipment as following PROJECT SPECIFICATION
e.g. pump, compressor, safety relief valves, etc. the noise level at one meter
around equipment or skid shall be less than 85 dB(A).

CONTRACTOR shall provide base line monitoring before starting work e.g.
dust, noise, and annoyance noise.

CONTRACTOR shall monitor noise at the fence at least 4 times a day, make
sure noise level at fence and annoyance noise are complied with Thai law

CONTRACTOR shall inspect truck and make sure no black smoke, and monitor
black smoke to comply Rinkleman chart

CONTRACTOR shall perform road cleaning and dust sweeping every day to
make sure no dust and soil drop on the road surface

In case extra work at night time, CONTRACTOR shall propose mitigation and
get approval from OWNER before starting extra work time.

Not allowed to discharge sanitary waste from toilet to site, only disposal to
municipality

Traffic management, CONTRACTOR shall prepare shuttle bus for worker and
minimize car and pick up on site

CONTRACTOR shall prepare drainage system with pre-treatment as sediment
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pond, slit trap, to ensure discharge is compiled to law

17. CONTRACTOR shall monitor dust (PM10, TSP) monthly, water discharge
monthly and noise daily to make sure all impact in aligned with law

18. CONTRACTOR shall provide hydrocarbon and chemical management
procedure that defined the hydrocarbon & chemical life cycle such as activities
of transportation, inventory, handling, use, and spill & clean up and dispose.

19. CONTRACTOR shall set the emergency response plan and inform OWNER to
APPROVE to further handle the emergency case.

20. CONTRACTOR shall conduct 5S program (Sort, Set in Order, Shine,
Standardize, and Sustain) into construction site in order to comply OWNER
practice.

CONTRACTOR shall set up the environmental campaign, awareness to project
through construction lifetime with period as big cleaning day, waste reduction
campaign, etc.

9.6.4 ENVIRONMENTAL IMPACT MANAGEMENT

9541

Waste Management

CONTRACTOR shall minimize waste as possible with maintaining project
specification by considering the equipment selection, activities to reduce waste in
accordance with 3Rs concept.

One (1) month before the start of Construction work at SITE, CONTRACTOR shall
develop Waste Management Plan. This document shall identify anticipated wastes
generated from the PLANT during construction, COMMISSIONING, COMMERCIAL
ACCEPTANCE and operations.

CONTRACTOR shall use to manage, recycle and submit disposal procedure to
OWNER for review and approval.

Hazardous and non-hazardous waste shall segregate in period of keeping and
handling to ensure that will not contaminate to each other and shall be addressed
with Thai laws and OWNER requirements.

Three (3) months before CONSTRUCTION work, CONTRACTOR shall develop
Waste Management Procedure and Work Instruction to handle all four (4) waste
types complying with Thai laws and Project specification, then submit to OWNER
to review and approve.

Waste during the EPC phase, it will be classified into four (4) main groups.
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CONTRACTOR shall follow waste management CONCEPTUAL as OWNER
procedure as:

CONTRACTOR shall provide the handling and keeping with the proper method
and can prevent waste contamination to environment. In addition, the drainage
system of waste storage area shall be temporarily connected with existing COC in
order to be treated by OWNER waste water treatment plant.

NOTED: where WASTE belongs to CONTRACTOR, shall be fully managed,
disposed and returned by CONTRACTOR according to Thai Regulations
requirements.

Group 1: VALUABLE WASTE- the waste which will be occur when CONTRACTOR
demolish, do site preparation e.g. scrap from demolishing, uncontaminated soil,
equipment, electronic waste and any OWNER material.

CONTRACTOR shall:

- Develop waste inventory and frequency of occurrence, quantity and waste
profile (SDS), properties. Then propose to OWNER for approval.

- Prepare the evidences to support waste permit submission.

- Handling and keeping this kind of waste to the proposed storage area from
OWNER.

- Perform weekly inventory report and submit to OWNER.

- Ask OWNER for confirm location of lay down area

OWNER will be responsible for gate pass and manifest form.

OWNER will take authority and be responsible for disposing and selling this kind of
waste.

Group 2: DISPOSAL WASTE- the waste which needs to disposed during construction
activities which have to dispose e.g. contaminated material, contaminated
container, insulation, contaminated concrete, concrete, chemical waste, painting
can, refractory brick, fluorescent lamb and material inside equipment

CONTRACTOR shall:

- Develop waste inventory and frequency of occurrence, quantity and waste
profile (SDS), properties. Then propose to OWNER for approval.

- Prepare the evidences to support waste permit submission.

- Handling and keeping this kind of waste safely to CONTRACTOR proposed area
under OWNER approval. Note, storage area shall be inside the construction area.

- Provide the secondary containment for hazardous waste, drainage system and
covering to address and prevent the contamination to soil, ground water and
surface water.
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- Perform weekly inventory report and submit to OWNER.

- Be responsible for waste transport plan, gate pass and manifest form, then
submit manifest to OWNER.

- Take authority and be responsible for disposing cost and transportation cost on
this kind of waste.

OWNER will take authority and be responsible for waste permit, selected disposal
vendors then, proceed and provide to CONTRACTOR.

OWNER will report those manifest from CONTRACTOR to Department of Industry
Works (DIW).

Group 3: CONTAMINATED SOIL - the kind of waste from land preparation e.g.
reservoir, tank farm, pavement, site preparation, soil excavation, etc.

CONTRACTOR shall:

- Develop waste inventory and frequency of occurrence, quantity and waste
profile (SDS), properties. Then propose to OWNER for approval.

- Prepare the evidences to support waste permit submission.

- Handling, managing and keeping this kind of waste safely to CONTRACTOR
proposed area under OWNER approval. Note, storage area shall be inside the
construction area.

- Provide the secondary containment for hazardous waste, drainage system and
covering to address and prevent the contamination to soil, ground water and
surface water.

- Perform weekly inventory report and submit to OWNER.

- Be responsible for waste transport plan, gate pass and manifest form, then
submit manifest to OWNER.

- Be responsible to find location to temporarily store in construction area

- Segregate clearly between noncontaminated and contaminated, where
contamination by CONTRACTOR then CONTRACTOR shall responsible for
dispose and cost

CONTRACTOR will take authority and be responsible for disposing and
transportation cost on this kind of waste.

CONTRACTOR will take authority and be responsible for waste permit, selected
disposal vendors then, proceed and provide to CONTRACTOR.

CONTRACTOR will report those manifests from CONTRACTOR to Department of
Industry Works (DIW).

Group 4: OFFICE WASTE, CANTEEN WASTE and INFECTIOUS WASTE
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9542

9.54.3

CONTRACTOR shall

- Develop waste inventory and frequency of occurrence, quantity, then propose
to OWNER for approval.

- Prepare the evidences to support waste permit submission

- Take authority and be responsible for waste permit, selected disposal vendors

- Handling and keeping this kind of waste safely to CONTRACTOR proposed area
under OWNER approval. Note, storage area shall be inside the construction area
or worker camp.

- Provide the proper cover/vessel to prevent undesired odour and other
unpleasant e.g. monkey, insect, etc.

- Beresponsible to find location to temporarily store in site construction

- Follow the ministerial regulations for infectious waste

- Perform weekly inventory report and submit to OWNER

- Beresponsible for waste transport plan and gate pass

Take authority and be responsible for disposing and transportation cost on this kind
of waste, then copy all receipt and submit to OWNER

Waste Water Management

CONTRACTOR shall evaluate source and inform OWNER in advance, quality and
amount of waste water first, then manage based on the quality of waste water by
following PROJECT SPECIFICATIONS. CONTRACTOR shall develop waste water
management procedure in the CONSTRUCTION phase and submit to OWNER to
review one (1) month before CONSTRUCTION work.

Air Pollution Management

CONTRACTOR shall evaluate the activities that potentially can generate particulate
and dust e.g. soil/sand digging, site preparation and transportation, copper slag
blowing, etc. Then, provide the mitigation by water spray at least two (2) times a
day into source (tentative time: 8.00 am-9.00am and 2.00pm-3.00pm) or more than
two (2) times depending on the situation that dust and particulate matter issue.
CONTRACTOR shall provide the proper dust prevention all potential activities to
generate dust/particulate such as metal blowing and polishing activity (copper slag
blowing).

CONTRACTOR shall provide the area to spray water to truck wheels during
transportation in order to reduce the dust dispersion. CONTRACTOR shall provide
the cover to prevent dust dispersion to communities nearby during truck
transportation from one place to another.

CONTRACTOR shall evaluate the potential activities apart from dust and particulate
matter, SOx, VOCs, H2S, other toxic gas then provide the mitigation to prevent and
reduce these pollutions.

CONTRACTOR shall develop Air Emission Management procedure covering content
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above (Dust, Particulate Matter, SOx, VOCs, H2S, Odour, other toxic gas) in the
CONSTRUCTION phase and submit to OWNER to review and approve 1 month
before CONSTRUCTION work.

9.544 Hydrocarbon And Chemical Management

CONTRACTOR shall provide hydrocarbon and chemical management procedure
and submit to OWNER/CONSULTANT for review and approval that defined the
hydrocarbon & chemical life cycle such as activities of transportation, inventory,
handling, use, spill & clean up and dispose.

CONTRACTOR shall follow the EIA requirements by providing secondary
containment to ensure that leak or spill from primary hydrocarbon or chemical
containment will not contaminate to soil and ground that may lead to fire occur and
become harmful.

CONTRACTOR shall set the emergency response plan and inform OWNER to
APPROVE to further handle the emergency case

9.7 ENVIRONMENTAL DOCUMENTATION

CONTRACTOR shall develop SSHE audit procedure and SSHE check list and submit
to OWNER/CONSULTANT for review and approval.

CONTRACTOR shall develop a detailed Waste Inventory showing source, type, flow
rates/ quantities and composition of all liquid, gas and solid emissions including
fugitive VOCs from the PLANT during construction, Pre-COMMISSIONING, and
operations by the form of Block Flow Diagram (OWNER format) showing
environmental inventory for each unit, then summarize the waste and effluent
summary into the table form unit by unit.

CONTRACTOR shall develop SSHE incident report and submit to
OWNER/CONSULTANT for review.

In case there is an environmental incident/accident occur e.g. communities
compliant, waste/waste water contamination in land/surface water, ground water or
hydrocarbon & chemical spill on land/surface water/ground water or VOCs & toxic
gas released to atmosphere or either odour during construction or related facilities.
CONTRACTOR shall summarize and report the root cause, corrective and preventive
action or any improvement to OWNER.

CONTRACTOR shall develop the required data and information regarding EIA
requirements. Waste management, waste water management, air pollution
management with the evidence support to OWNER. The environmental mitigation
that stated above shall record and develop as report to OWNER for reviewing and
APPROVAL to further EIA document and other related government submission.
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9.8

During construction, CONTRACTOR shall record the amount of fuel consumption,
e.g. diesel, gasoline in engine to help OWNER estimate the greenhouse gas during
construction phase.

In the operating, CONTRACTOR shall develop the Mass Balance Data and Life Cycle
Inventory (LCI) by simplified block flow diagram (OWNER format) showing the
emission, waste, energy consumption by type, water consumption, mass in and
mass out. Because, OWNER will be responsible for data to further develop the Life
Cycle Analysis (LCA).

CONTRACTOR shall produce or assist OWNER to produce the Environmental
Monitoring Reports as required by Thai Legislation or Regulations. CONTRACTOR
shall also maintain records of results of Environmental Audits and reviews, incident
reviews and any other pertinent information

Community Affairs

CONTRACTOR shall perform community impact assessments and provide proper
mitigation and control measures of construction and COMMISSIONING phase,
then submit to OWNER for reviewing and APPROVAL.

CONTRACTOR shall set the community impact assessments workshop schedule
and invite OWNER to participation.

At least two (2) months before start of construction work at site, CONTRACTOR
shall perform community impact assessments and provide proper mitigation and
control measures of construction and Pre-COMMISSIONING phase, then submit to
OWNER for reviewing and APPROVAL.

CONTRACTOR shall set the community impact assessments workshop schedule
and invite OWNER to participation.

One month before the start of Construction work at SITE, CONTRACTOR shall
submit a Community Affairs Plan which shall describe the proposals for minimizing
the impact to the public during construction on site and associated road
transportation.

The Community Affairs Plan shall include/address the following:
¢ Transportation (Module, equipment, workforce)

e Water flooding (Refer to Civil section)

e Community communication plan

CONTRACTOR shall designate its community affairs representative, state the hiring
policy for local personnel as priority and state the plan for immediate resolution of



PROJECT SPECIFICATION Part D

ULTRA CLEAN FUEL (UCF) DIESEL EURO V PROJECT Section 1II-9
Page 35 of 54
Rev 0

Date MARCH 2020

concerns.

CONTRACTOR shall maximize the benefit to local industries, employ local
workforce, accommodations, retail shop/booth, to the extent that such does not
adversely affect the quality, cost, safety or schedule of the WORK.

CONTRACTOR shall place a high priority on community relations and be sensitive
to landowners and other parties potentially affected by the PROJECT, ensuring that
the Community Affairs Plan is developed to ascertain quality, health, safety and
environmental issues and potential problems throughout all work activities on
SITE.

CONTRACTOR shall provide community communication plan covers normal &
abnormal situations / activities to OWNER for reviewing and APPROVAL.

Any potential activity impact from CONTRACTOR apart from construction activities
to COMMUNITY nearby, CONTRACTOR shall inform and communicate to OWNER
first as the priority. Since, OWNER will be responsible for stakeholder by the
OWNER procedures.

CONTRACTOR shall record and report community incident into SSHE incident
report for action plan to prevent re-occurrence. In addition, public communication
after any community incident is mandatory and shall be managed by OWNER with
cost and support from CONTRACTOR.

CONTRACTOR shall provide CSR plan to OWNER for reviewing and APPROVAL.
9.9 SITE HSE CONSIDERATIONS

9.9.1 HOUSEKEEPING

Housekeeping is an important part of any HSE programme and shall be adequately
covered in the Environmental Management Plan

a) Scrap materials and rubbish are potential fire and accident hazards. If an excess
of these materials exists in working area, they should be suitably handled or
disposed.

b) Use the trash barrels which are located throughout the job-site.

c) Return all surplus materials to the stockpile at the completion of daily work.

d) Do notleave tools in the workplace at the completion of daily job. Return them
to the tool room.

e) Place oily rags in appropriate metal containers.

f)  Wipe up spilled liquids immediately.

g) Keep the job site clean. Do not let soiled clothes, food scraps and soft drink
bottles accumulate. If drinking cups are used, deposit them in the containers
provided. Place food wrappers, paper bags and other trash in these
containers.
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h) Toilets are provided for convenience. Please help to keep them clean. Report
problems to supervisor who will advise the appropriate person.

i) Keep working area free from unnecessary obstructions, tools, materials, and
equipment so that they do not cause hazards.

j)  The layout of materials storage areas, site offices, parking areas, stores and etc.
shall be planned in advance so as to afford safe access to the SITE for
pedestrians, vehicles, and equipment.

k) Small tools, nuts, bolts and fittings shall be kept in suitable containers.

) To prevent tripping hazards, electricity cables and welding hoses shall be
placed out of walkways.

m) Timbers with protruding nails shall not be permitted anywhere on SITE.

9.9.2 PAINTS AND COATINGS

9921

99211

99212

9.9.21.3

9.9.2.14

In addition to the usual hazards associated with construction activities, workmen
engaged in surface preparation and paint application can be exposed to the dangers
of fire, explosion, chemical burns, toxic fumes, dust, and insufficient air.

Flammability Hazards of Coating Materials

Flammable Materials

In paint systems the use of organic solvent with flammable vapour is common. All
solvents (except for water based paints) present a fire hazard.

Flash Point

The flash point is defined as the lowest temperature at which a liquid will give off
sufficient vapour to ignite when exposed to an open flame. For most paint solvents
the flash point is less than the normal ambient temperatures in Thailand. The danger
of fire exists whenever solvents are in use.

Flammable Limits

The lower and upper flammable limits define the range of vapor/air concentrations
that are potentially explosive. The lower flammability (explosive) limit (LFL) is
typically in the order of 1% to 2% by volume, a level readily obtained in the area near
opened solvent containers and near the nozzle of spray-painting guns when in use.

Fire Precautions

Solvents in paints constitute a significant fire and explosion hazard when in the
presence of ignition sources. No painting should be carried out within 25 metres of
potential ignition sources, e.g. welding, flame cutting, smoking areas or sparking
tools, unless conditions warrant greater clearance.
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9922

Ventilation equipment should be used to minimize the concentration of solvent,
typically below 10% of LFL. All electrical lighting and equipment shall be explosion
proof in areas where solvent vapours may be present.

All electrical equipment such as switches, panel boards, electrical motors and
associated equipment must be de-energized before spray-painting to eliminate
explosion hazards. Solvents and solvent-based paints shall not be applied to
surfaces exceeding Thailand summer ambient temperatures.

The use and storage of flammable paints and solvents shall be kept to restricted
areas and these areas should be suitably marked with the appropriate warning signs.
Flammable liquids and paint should be kept in a special building or in a sun shelter.

Fire extinguishers should be located at the work area. Work areas should be kept as
clean as practicably possible.

Health Hazards Associated with Paints

Any paint ingredients are harmful to humans; most people can withstand these
materials over a short time and in small quantities. However, some people are
immediately sensitive to some ingredients and almost everyone will be affected to
some degree if exposed for sufficient time.

e Toxic Materials
e Dermatitis Materials
The following precautions should minimize health hazards;
¢ Identify and seal all toxic and dermatitis materials when not in use.

e Adequately ventilate all painting areas and provide respiratory protection
where necessary. All workmen involved in spray painting shall wear chemical
cartridge respirators or airline hoods depending upon the hazards of the
paint.

e Minimize dust during surface preparation and dispose of coating residue as
per requirements.

e Avoid touching any part of the body and wear appropriate protective
equipment (e.g. gloves, protective suits, etc) when handling dermatitis
materials. Personnel involved in painting shall wash thoroughly before eating
and at the end of the day.

9.9.3 VENTILATION IN CONFINED SPACES

A supply of clean air is a necessity for all operations involving the application of
coating materials and the paint curing/drying process. A high quality air supply is
also required for life support.
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994

9941

9.94.2

The fresh air inlet of the ventilation system should be located near the top of the
confined space, and the discharge should be located near the bottom, positioned to
eliminate dead air space. Supplementary fans may be necessary to ensure good air
circulation.

As a general rule, forced ventilation shall be used, especially in small enclosures and
always during spray painting. Ventilating to 10% of the LFL considerably reduces the
likelihood of fire or explosion; however, this level will no doubt exceed the PEL for
toxic materials. Hence, supplied air respiratory protection is required in confined
spaces.

SURFACE PREPARATIONS

Equipment and materials that are used in surface preparation for paints and coatings
can be hazardous if used carelessly. There are several methods for preparing surfaces
and these include;

e Blast cleaning where abrasive in the form of sand, iron shot, grit, and slag,
etc. is used. Other types of blast cleaning use high-pressure water or steam.

e Hand or power tool cleaning includes grinders, sanders, rotary wire brushes,
impact tools, chisels, and hammers.

e Chemical cleaning using paints removers, or solvents, alkali, acids or
detergents.

Abrasive Blast Cleaning

The abrasive blast-cleaning operator shall wear an air supplied protective hood for
the type of abrasive material being used and any other toxic contaminants that are
present.

Where blast-cleaning assistants could be exposed to silica sand dust or toxic
contaminants, then the assistants shall wear self-contained or air supplied breathing
apparatus. Personnel within the range of rebound abrasive contaminant shall wear
approved dust-filter respirators for the specific airborne hazards.

A bonding system that bonds nozzle, hoses, blasting equipment and the material
being cleaned shall be provided, and this bonding system shall be designed to
prevent a buildup of static charges. Ground continuity tests shall be conducted
periodically to ensure proper grounding.

Hydro blast and Steam cleaning

Hydro blast cleaning uses a high-pressure ambient temperature water jet. Extra
caution should be exercised when using such equipment. These types of equipment
are used for removing dirt or rust scales.
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9.94.4

9.94.5

Hand and Power Tool Cleaning

Particular attention should be paid to eye protection to guard against flying particles,
and where necessary protection should be provided to prevent long term hearing
loss.

Tool should be correctly selected for the purpose, and also operated and maintained
to the manufacturer's instructions. Suitable respirators should be used if contaminant
levels exceed PEL. Extreme care should be used if tools have the ability to create
sparks.

Chemical Cleaning (If required)

Solvents such as kerosene, mineral spirits, and turpentine are used to dissolve and
remove oil contaminants. Hazards associated with solvents include their flammable,
toxic and dermatitis characteristics.

Alkaline cleaners are composed of highly alkaline salts with wetting agents and/or
soaps. They function by wetting, emulsifying, dispersing and solubilizing surface
contaminants, and are generally used at elevated temperatures.

Acid cleaners are generally composed of strong acids. They remove contaminants by
chemical attack and are primarily used to remove metal scales such as rust.

Detergent cleaners are comparable to alkaline cleaners except they are generally
used at low temperatures (60 to 100C).

For all of the above chemical cleaners, safety precautions must be taken to protect
personnel from materials and conditions that present fire hazards or cause personnel
to experience dermatitis or toxic effects.

When using chemical cleaners, appropriate eye and body wash facilities shall be
available in the immediate area to minimize the effects of chemical burns in the event
of accident.

Chemical cleaning agents such as solvents shall not be used for cleaning personnel.
The following solvents shall not be used for cleaning purposes due to the very toxic
nature; benzene, gasoline, carbon tetrachloride, and chlorinated hydrocarbons.

General Safety in Surface Preparation

Instruction and training of operators about correct use of the cleaning agents and
equipment are essential.

Surfaces other than those receiving preparation should be protected from damage
due to cleaning operations.

Where operators are using equipment such as blast cleaners or power tools, they
must have safe footing. Extra cautions should be taken on scaffolding. Never point a
cleaning gun or nozzle at anyone or any part of someone’s body.
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Equipment such as blast guns and power tools must have automatic controls that
shut off the flow of abrasive and propellant if the operator releases the control switch.
Power tools shall be properly grounded to prevent electric shock.

All manufacturers’ recommendations on protective guards shall be implemented.

Fire and explosion hazards always exist when using solvents, especially in confined
areas. Adequate ventilation must be provided.

9.9.5 PERSONAL PROTECTIVE EQUIPMENT

Personal protective equipment is required for the majority of operations that involve
surface preparation or paint application depending on the work being carried out
and the location:

e Fresh air fed hood and filter
e Respirator-chemical cartridge
e Dust respirator

e Face shield

e Goggles, safety impact

o Gloves (leather and fabric)

e Gloves, rubber

e Ear protection

e Hard hats

e Safety shoes

9.9.6 PAINT APPLICATION

9.9.6.1

General Safety in Paint Application

All personnel involved with the application of paint to surfaces should wear the
appropriate personal protective equipment for the work being carried out at a given
location.

All pressurized equipment should be handled carefully. Operators and their
assistants should know how to operate and de-energize the equipment in
accordance with manufacturer's recommendations.

The spray-painting operation should be conducted from the upwind side of the
object being coated, whenever practicable. No spray gun should be pointed at
anyone or part of the user's body.

Before using airless spray equipment, all guards recommended by the manufacturer
shall be in place and the system shall be in good order and correctly grounded to
prevent static build-up.



PROJECT SPECIFICATION Part D
ULTRA CLEAN FUEL (UCF) DIESEL EURO V PROJECT Section 1II-9

Page 41 of 54
Rev 0
Date MARCH 2020

Prompt professional medical aid shall be available to any person receiving paint
injuries. Hardboard fence or equivalent to protect outside personnel from paint over
spray shall enclose the area around spray-painting activity.

2.9.7 RADIATION

9.9.7.1

99711

99.71.2

99.7.1.3

9.9.7.2

99721

Methods of Protection against Radiation

Distance, time and shielding are the usual methods of reducing radiation exposure.
Distance

Distance is an effective method of protection because gamma and X-rays obey the
inverse square law, that is, the radiation intensity decreases with the inverse square
of the distance.

Conversely, dose rates at close distances can be extremely high, even for low activity
sources. Unshielded sources shall be kept at a sufficient distance from personnel so
as not to pose a health hazard.

Time

Time is a useful method of protection because high dose rates can be accepted over
very short periods of time.

Shielding

To lessen harmful radiation, materials of high density, such as lead, depleted
uranium, or tungsten, are used to absorb emitted radiation. In the use of X-ray
equipment, precautions against emitted radiation are necessary until the electric
power is turned off and lock out.

Classification of Personnel and Exposure Limits

To control human exposure to industrial radiation, all employees are classified as
either radiation workers or non-radiation workers according to their training and
need to use radiation sources. Classification does not guarantee safety; safety
procedures and adequate equipment must be used at all times.

Radiation Workers

Radiation worker is an occupationally exposed person or employee whose job
involves routine use of ionizing radiation and who has reasonable chance of being
exposed to radiation from a radioactive source.

Radiation workers are further categorized as Competent Persons or Radiographer.
Competent Persons do not normally use radiation sources but by training and
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99.7.2.2

9.9.7.23

99.7.3

99.7.31

9.9.7.3.2

experience are capable of supervising both routine operations and emergency
situations involving radiation.

Radiographer is exposed to safely use radiation sources in the course of their work.
Radiographer must wear two personal dosimeters when working with radiation, a
direct-reading dosimeter and integrating permanent dosimeter.

Non-radiation Workers

Non-radiation workers are employees not specifically trained or required to handle
radiation sources.

Exposure Limits

Radiation workers may receive up to 3 rem per quarter or 5 rem per year.

Higher doses may be approved on a case-by-case basis and for life-saving actions
under emergency conditions.

Dose limits for non-radiation workers are less than 0.75 mrem/hr, but not exceeding
1/10 of the limits for classified workers. Special controls are imposed on persons who
are or are capable of being pregnant and no occupational exposure is allowed for
persons less than 18 years of age.

Responsibilities for Safe Handling

The CONTRACTOR and its SUBCONTRACTOR shall appoint competent persons to be
responsible for the immediate supervision of work where personnel could be
exposed to radiation including the enforcement of instructions and appropriate
standards.

Competent Person

Each radiographer will check at the beginning of each shift on the zeroing and
recharging of dosimeters and on the condition of the equipment. He shall be familiar
with all equipment and procedures so that the proper corrective action can be taken
in any emergency situation involving radioactive equipment.

Radiographer

At the start of each shift, radiographer must ensure that all equipment is in safe
working order. All malfunctions must be reported to the supervisor or Competent
Person immediately.

The radiographer must also make sure that he is wearing a valid TLD or film badge
and a direct-reading pocket dosimeter, which has been charged and zeroed.
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99.7.33

9.9.7.34

One radiation-monitoring instrument must be available for each source in use.
Equipment must be transported to the work site with safety locks in place. Under no
circumstances is equipment to be transported in an unassembled or open condition.

Upon arrival at the job site and prior to operating with any sealed source, the
radiographer must ensure that non-radiation workers are not subject to radiation
levels that would exceed that which is permitted.

Radiation area must contain radiation-warning signs and be clearly displayed around
the circumstance of the radiation area. In addition, in populated work areas, a rope
or tape barrier shall be erected around the radiation area.

The area will be monitored with approved survey meter to ensure safe area for non-
radiation workers is maintained. A weekly report on the condition of all equipment
should be passed to the supervisor.

Shipping and Transportation

Government Permits, if required, shall be obtained for shipping radioactive materials
into and out of the SITE. Transporting radiation sources to work locations requires a
locked container located out of the passenger compartment. The vehicle shall have
radiation signs on the front and rear.

Storage Areas

Upon completion of work or at the end of each work period, every sealed source
must be returned to a storage area approved by the OWNER. Storage is usually
within fenced area. Sources may not be stored in the back of a truck whether or not
they are under lock and key. Radiation readings must be taken at the perimeter of
the storage area.

Radiation signs must be fixed to the barriers of all storage areas. A log shall be
maintained of radiation sources in storage, logged in or out, by source and
responsible competent persons in charge of source.

9.9.8 HAZARDOUS CHEMICALS

9981

When dealing with potentially harmful chemicals, precautions should be taken to
ensure that the chemical is not swallowed, inhaled or allowed to contact the skin.

Hazardous Chemicals must not be subjected to undue shock, pressure, or heat. When
the chemical is no longer needed, it must be safely disposed of or recycled.

Health Hazards

For industrial workers, the most prominent means of entry of a hazardous chemical
into the human body is by inhalation. The next most important means of entry is

~—
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9.981.1

99812

9.9.8.2

through skin absorption: the least hazardous pathway is through swallowing the
chemical, as this seldom occurs in industry.

Inhalation Pathway Hazard

Chemicals may be in the form of gases, vapours, dusts, or a mixture of these. The
senses of sight or smell cannot be depended upon to warn of chemical hazard. Some
gases are harmful in concentrations, which cannot be detected by their odour.

When handling a volatile liquid, where exhaust ventilation is not available, good
mechanical ventilation shall be provided or the work must be done outdoors. In the
case of a chemical spill, controlling the maximum allowable concentration is likely to
be difficult.

Therefore it is necessary to keep the worker from breathing the vapour by limiting
the amount of vapour through careful handling or through the use of local exhaust
ventilation.

Dust is a common hazard. Whenever dusty material is handled, a respiratory hazard
may exist. Exhaust ventilation, fans, blowers and proper handling procedures must
be used to keep the dust from entering the worker's breathing zone. If these methods
fail, dust masks shall be provided and their use enforced.

Skin Hazard

Dermatitis resulting from contact with harmful chemicals is a common work injury.
Proper handling methods are the first step in protection. The second step, in the case
of materials which act rapidly on the human body, such as corrosive chemicals is to
provide a physical barrier in the form of goggles, face shield, hoods, gloves, aprons,
suit, etc.

Third step is to provide eyewash fountains and safety showers, which flush the
material, from the eyes or skin. Personal cleanliness is important. Thorough washing
of the hands and face before meals, daily bathing and a regular change of clothing
will reduce harmful contact with chemicals.

In industry, swallowing chemicals is rare. The main precaution is to ensure that
employee knows that the material is hazardous if swallowed, and that they must wash
their hands free of harmful chemicals before smoking, drinking or eating. Never store
harmful chemicals in food containers or handle chemicals near food.

Emergency treatment

Persons overcome by harmful gases and vapours must be taken out into the fresh
air and if they have stopped breathing, given artificial respiration. If there is no
heartbeat, commence cardiopulmonary resuscitation. Call emergency assistance
immediately.
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9.9.8.3

9.9.84

9.9.84.1

9.9.84.2

In case of accidental swallowing of chemicals, it is not wise to induce the patient to
vomit. The hospital must be informed of the chemical injury or chemical swallowed
and the person should be moved to the hospital immediately for medical treatment.
In the case of caustics or corrosives, the person should drink a large amount of water
followed by medical treatment.

For skin hazards, the best treatment is thorough water washing under the emergency
shower or eyewash fountain. Field treatment should only consist of flushing away the
chemical. The patient should then be taken to the hospital.

Fire Hazards

Only the necessary amount of hazardous materials should be brought into the work
place, usually not more than one day's supply. Hazardous materials must not be
allowed to accumulate and any extra amounts should be cleared from the work area.

Slop liquids or trash should be cleared away immediately. Smoking and the use of
sparking devices near flammable liquids or finely divided combustible solids shall be
prohibited.

Blocking off air to burning objects is often possible in acid dip tanks or rubbish
containers where a cover can be provided and dropped down on the container to
smother the flames.

The use of firefighting equipment, such as fire extinguishers or water streams, must
be available in case other fire prevention measures fail to extinguish a fire.

Ordinary sand is a good extinguishing agent for smothering small fires. The proper
fire extinguisher should be at the job site and readily available at all locations where
a fire hazards exists.

Transportation, Storage and Disposal

Transportation

During transportation, hazardous materials must be protected against shock,
accidental mixing with other materials, damage to containers, undue heat from the
sun or other sources and theft, which could allow the hazardous materials to come
into contact with people who are unaware of the dangers. A vehicle transporting
hazardous chemicals must be suitably labelled.

Storage

The NFPA fire codes contain recommendations for safe storage of flammabile liquids,
compressed gases, and typical highly combustible or explosive solids. Precaution
shall be taken to avoid shock, undue heat or unplanned mixing.
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9.9.844

Containers

Hazardous materials shall be stored in containers that are safe for the transportation
and use of the material. Containers shall be labelled with the appropriate hazardous
materials label to indicate the actual contents.

All safety factors shall be observed when transferring material from one container to
another and the receiving container must be labelled to correctly describe the
contents. Empty containers previously used to hold hazardous material shall be
washed free of the material or destroyed.

Disposal

Hazardous/toxic waste is liquid, solid and semi-solid material, which, because of the
quantity involved, its concentration and/or the biological, physical, chemical of
infectious characteristics, poses a hazard to human health and/or the environment if
it is improperly managed.

The following are some examples of waste materials, which are considered
hazardous/toxic and are to be disposed of using appropriate techniques.

e Waste paints and related products

e Asbestos (not permitted on the PROJECT)

e Resins

o Wood preservatives

e Insecticides and pesticides

e Flushing fluids/chemicals

e Compressed gases (acetylene, oxygen, chlorine)
e Flammable/combustible liquids (gasoline, diesel oil)
e Corrosive liquids (acid)

e Cleaning fluids

e Explosives

e Flammable solids

e Poisons and infectious chemicals

¢ Radioactive materials

¢ Magnetized materials

e Polychlorinated biphenyl (PCB, electrical transformer oil)
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9.9.9 WASTE DISPOSAL MANAGEMENT

9.9.9.1

9.9.9.2

9.9.9.21

9.9.9.2.2

9.9.9.2.3

9.9.9.3

Disposal of Waste

The handling, treating and disposal of all site generated wastes, rubbish and
materials intended for disposal shall be disposed in a manner approved by OWNER
in full compliance with Thai legislation, regulations and EIA requirements.

Construction debris and waste materials shall not be allowed to accumulate such that
it presents a hazard. Construction waste shall be transported and disposed by the
CONTRACTOR and its SUBCONTRACTORs to Local Government approved areas in
vehicles equipped to minimize windblown debris.

The CONTRACTOR and its SUBCONTRACTORs shall promptly clean up all spillage
and waste lost from the transporting vehicles on route to the disposal.

Liguid Waste Disposal

Domestic Sewage

The direct discharge of liquid effluent (such as wastewater, sewage) to surface water
and open drainage is prohibited. All liquid effluent (i.e. sanitary sewage, waste water
from shower facilities) shall be collected in a closed drain system such as septic tank
or mobile toilet.

Non-hazardous waste

Non-hazardous liquid waste generated by construction activities shall be
appropriately handled and disposed by the municipality or certified waste disposal
SUBCONTRACTOR or through existing waste water disposal point under approval
from the relevant authorised personnel.

Hazardous liquid waste

Hazardous liquid waste shall be properly handled in a similar manner to hazardous
solid waste. Hazardous liquid waste shall be collected in suitable drums or containers
and stored in a controlled location.

Contaminated Material

Hazardous, contaminated or radioactive waste which requires special handling,
disposal shall be collected and transported by the CONTRACTOR and its
SUBCONTRACTORSs in a manner, which minimize environmental, fire and explosion
hazard and worker exposure.

Transporting vehicles shall be properly marked and the driver shall carry the
appropriate documents describing the nature of the waste transported and its
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9.9.94

9.10

degree of hazard. All vehicles and containers shall be designed to prevent the release
of transported liquids and solid wastes.

Drivers shall have specialized training related to the handling and disposal of their
cargo. Such wastes shall be transported and disposed to Local government
approved areas.

Vehicle Dust and Dirt Control

All vehicles entering or leaving the SITE carrying loads, which constitute a potential
dust or dirt nuisance such as aggregate, sand, gravel or solid, shall be secured so that
no material shall leave the vehicle.

The CONTRACTOR and its SUBCONTRACTORs shall be responsible for keeping the
road/highway adjacent to the SITE free from mud, dropping or other materials, which
are due to PROJECT operations and safeguard the OWNER from liability for this.

The CONTRACTOR and its SUBCONTRACTORSs shall ensure that its vehicles entering
or leaving the site are free from mud on the wheels or tracks, and loads are secured.
All vehicles shall be properly maintained to minimize exhaust emission. Dust control
shall be accomplished by properly wetting the work area or other approved
measures.

SECURITY MANAGEMENT

General

CONTRACTOR shall comply with applicable legislation including Local Security
Regulations, OWNER'’s Security Regulations, PROJECT SECURITY SPECIFICATIONS,
any Security recommendations and relevant international codes and standards of
practice in the engineering design and construction on SITE.

The Project Security Plan shall be issued to OWNER/CONSULTANT for review and
APPROVAL within one (1) month of NOTICE OF AWARD.

CONTRACTOR shall implement project security plan in accordance with PLANT areas
e.g. green field, brown field and etc. defined by OWNER. (Apply for SSHE)

Security Document

CONTRACTOR shall produce a detailed Project Security Plan to manage and control
security of the PLANT during construction, Pre-COMMISSIONING, and operations.

One (1) month before the start of Construction work at SITE, CONTRACTOR shall
produce a Management of security procedure for OWNER/CONSULTANT review and
approval. This document shall identify anticipated security threat both internal and
external construction site project and risk mitigation and control measures that the
CONTRACTOR shall use to manage and control. Security emergency response plan
must be addressed in this procedure as per Thai legislation and OWNER's
requirements.
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One (1) month before the start of Construction work at SITE, CONTRACTOR shall
produce Security Site Monitoring and Auditing Plan (refer to SSHE audit procedure
and plan) for OWNER/CONSULTANT review and approval. This document shall
identify the requirement for monitoring and auditing.

At least two (2) months before the start of Construction work at SITE, CONTRACTOR
shall produce Traffic Management and Site Parking Plan, which shall describe the
proposals for minimizing the impact to the public during construction on site and
associated road transportation, for OWNER/CONSULTANT review and approval.

Accommodation and Camp for Workforce Layout Drawing

CONTRACTOR shall provide layout locations of accommodations or camp for
workforce whereas not impact to traffic, community around site construction. This
initiative aimed to address CONTRACTOR to facilitate construction work effectively
and to avoid impact to villages or communities nearby and increase construction
productivities, reduce impact to traffic transportation between camps to construction
is needed.

CONTRACTOR shall submit camp accommodation and camp for workforce layout
drawings at least three (3) months to OWNER for agreement prior to construction
phase.

Fencing, Gates and Security Guard House/Office Drawings

CONTRACTOR shall design gate and fencing in appropriate type as per locations and
applications (security risk assessment) in accordance with PROJECT SPECFICATION.

Fencing is categorized into three (3) types;
1) Restrict Zone Fencing

2) Semi-Restrict Zone Fencing

3) Non-Restrict Zone Fencing

Gate is categorized into four (4) types;

1) Restrict Zone Gate

2) Semi-Restrict Zone Gate

3) Non-Restrict Zone Gate

4) Emergency Gate

CONTRACTOR shall perform and update location and number of all guard houses.
The guard house office shall be installed appropriate security devices based on the
mitigation and safeguard equipment mentioned in security risk assessment report.

The special security device such as metal scanner (x-ray) shall be installed at the
strategic locations for security propose.
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9.11

9.11.1

9.11.2

CONTRACTOR shall provide security guards enough to ensure that life and
properties will be secured. At least six security guards/shift for 24 hours shall be
provided,

GENERAL SSHE REQUIREMENTS
CONTRACTOR RESPONSIBILITIES

CONTRACTOR shall provide Electrical Inspector (diploma degree minimum) for
CONTRACTOR's Electrical Equipment Inspection at site.

CONTRACTOR shall provide Labour Health Check-up (within 6 months period).

CONTRACTOR shall follow Project Specification, Standard, Law and Regulation for
Confined Space Requirement. Specify Confined Space Requirement (depth >=1.5m)
shall be confined space.

CONTRACTOR has the responsibility for designing and building a safe and operable
plant and protecting the environment. The information in this section is indicative of
the level of care that OWNER expects CONTRACTOR and his SUBCONTRACTORs to
incorporate into the security, safety, health, and environment (SSHE) Management
Plans and Procedures for the project.

CONTRACTOR shall take all steps possible to ensure that the PROJECT is designed,
built and tested in accordance with Project Specifications, OWNER's requirements
and SSHE requirements, applicable laws, regulations, national and international
standards as well as any EIA Requirements. The most stringent requirements shall be
applied.

CONTRACTOR shall advise OWNER of any aspect of the process design that is
considered unsafe

CONTRACTOR shall be responsible for ensuring that all the facilities within its scope
are safe and are constructed in accordance with the engineering documents and
drawings provided.

CONTRACTOR shall be responsible for ensuring that all OWNER's comments made
on drawings and during the safety reviews are incorporated and are in accordance
with PROJECT SPECIFICATION and all applicable government and local authority
regulations.

CONTRACTOR's responsibilities for SSHE shall cover all areas of the PLANT in
addition to other CONTRACTOR offices, module yards and VENDOR workshops and
facilities.

POLICY ON SECURITY, SAFETY, HEALTH AND ENVIRONMENT (SSHE)

OWNER requires the PLANT and all systems forming part of it to be engineered and
constructed with safety as a prime consideration. The safety of all personnel, whether
constructors, operators, maintenance workers or others, shall be considered at all
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9.11.3

9.11.4

stages of the design, and action shall be taken to assure the safety of all personnel
during construction, commissioning, operation and maintenance of the PLANT. The
PLANT shall be engineered to minimize any damage or loss, which might occur
following a loss of containment, or any other operating upset.

CONTRACTOR  shall ensure that his VENDORs and CONSTRUCTION
SUBCONTRACTORs do not use asbestos in any form.

PROJECT SSHE PLANS

CONTRACTOR shall issue Project HSSE Management Plans as follows to
OWNER/CONSULTANT for review and APPROVAL within one (1) month of NOTICE
OF AWARD:

e List of Authorized Engineers

e Project HSE Plan 1 - Scope and Responsibilities

e Project HSE Plan 2 - Health and Technical Safety

e Project HSE Plan 3 - Environmental Plan

e Project HSE Plan 4 - Site Mobilisation

e Project HSE Plan 5 - Site SSHE Plan (to be developed by CONTRACTOR during
detailed engineering phase)

DOCUMENT APPROVAL BY AUTHORISED ENGINEERS

Where required by Thai law, engineering design shall be executed, reviewed and
approved by authorised engineer who holds engineering license certified by Council
of Engineers (COE) of Thailand, which shall be responsible by CONTRACTOR.

In addition to the above requirement, all Class Z and Class X engineering drawings
and documents shall be checked and approved by CONTRACTOR's Authorised
Engineers, who shall be appointed by CONTRACTOR's Senior Management, to
ensure that the required engineering codes and PROJECT SPECIFICATION have been
followed, that the design is based on good engineering practice, and that the design
based on the information contained in the drawing or document will not create a
hazard in the construction, COMMISSIONING, operation or maintenance of the
PLANT.

Engineers may only be appointed from those employees with a minimum of one
year's service with CONTRACTOR having the following qualifications, or their national
equivalents:;

a. Senior Engineer status or above
b. Chartered Engineer, Professional Engineer

Authorised Engineers shall be appointed in each Engineering Discipline, and a list of
those appointed, with their qualifications, shall be provided to OWNER within six
weeks of NOTICE OF AWARD. OWNER will not recognise the validity of any Class Z
and Class X Engineering documents or drawings that are not checked and approved
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9.11.5

9.11.6

9.11.7

by an Authorised Engineer on the list. If it is necessary to change one of the
Authorised Engineers during the life of the PROJECT, the list of Authorised Engineers
should at once be re-issued to OWNER and the reason given for the change.

ENGINEERING OFFICE SAFETY

CONTRACTOR's SSHE plans, procedures, audits, first aid kits, emergency plans &
drills and monthly performance reports shall include the safety of personnel working
in the engineering offices.

Zero injuries for all personnel including employees of OWNER, CONTRACTOR,
SUBCONTRACTORs, VENDORs and CONSTRUCTION SUBCONTRACTORs is the
target of this PROJECT.

HUMAN FACTORS ENGINEERING

CONTRACTOR shall perform the principles of Human Factors Engineering during the
design and execution stage of the project in accordance with PROJECT
SPECIFICATION such as Thai Regulations and International Codes & Standards.

CONTRACTOR shall design and focuses on the interaction between the human and
the work system in order to design human-machine interactions that optimize
human and system performance.

SAFETY EQUIPMENT AND PERSONAL PROTECTIVE EQUIPMENT
CONTRACTOR shall provide EQUIPMENT to fulfill the requirements for personnel

protection. The following items shall be included as a minimum:

a. Personal protective equipment shall be provided in accordance with international
code and standards

b. Machine Guarding — Mechanical Design

c. Noise Protection - e.g. silencer, noise barrier, etc. - Mechanical Design
d. Safety Showers and Eye Baths per ANSI Z358.1-2004.

e. Self-Contained Breathing Apparatus (SCBA)

f. Warning Signs or Notices (for example H2S warning sign and yellow colour painted
at ground plant area etc.).

g. Pipeline Hazard Identification e.g. flow direction, name tag. etc. by follow OWNER
requirements

h. Protection against surface temperature e.g. insulation, guard protection, etc.—
Mechanical Design
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9.11.9

PRE-STARTUP SAFETY REVIEWS (PSSR)

CONTRACTOR shall develop Pre-Startup Safety Review procedure including checklist
and submit to OWNER/CONSULTANT for review and approval.

CONTRACTOR shall arrange the meeting to perform the Pre-Startup Safety Review
in accordance with the approved Pre-Startup Safety Review Procedure including
checklist.

The Pre-Startup Safety Review is to confirm that Design Safety Reviews have been
carried out and the actions implemented do not promote adverse impacts, and to
ensure that adequate arrangements are in place to ensure Readiness for START UP.

CONTRACTOR shall submit PSSR schedule in advance for review and APPROVAL by
OWNER. ’

MONTHLY SSHE DESIGN REPORTS

CONTRACTOR shall issue monthly progress of SSHE Report providing summary of
all SSHE reviews.

Numbers and status of the action items of all applicable engineering reviews such as
Plot Plan reviews, HAZOP, SIL Classification Reviews and Hazardous Area
Classification Review, etc. shall be sent to OWNER on monthly basis as a part of
design assurance requirement.

The Report shall be issued as part of the CONTRACTOR's Monthly Report until all the
actions have been closed satisfactorily, and shall include the following:

e Planned date of review

e Actual date of review

e Number of actions raised at each review

e Number of actions closed per review

o Number of actions overdue per review (outstanding for more than two months).

9.11.10 FINAL SSHE DESIGN REVIEW

9.11.11

Before the end of the engineering stage, CONTRACTOR shall carry out a Final SSHE
Design Review to ensure all SSHE design review actions have been closed out and
that any significant design changes since the previous safety reviews, (for example,
any significant design changes to the P&IDs) have been covered by a ReHAZOP
review.

CONTRACTOR shall report an update status of Security, Safety, Health and
Environment (SSHE) activities and reviews.

SSHE DESIGN AUDITS

OWNER may at any reasonable time carry out SSHE Audits on the PROJECT. This is in
addition to the right to attend and to participate in all safety reviews.
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SSHE Design Audits may review any aspect of design of the PLANT.

CONTRACTOR shall develop his own SSHE Design Audit plan and include it in the
overall project audit schedule.

Routine SSHE Design Audits may include the following:

a. Verification that Engineering Documents and Drawings are being checked and
approved by appropriate Authorised Engineers.

b. Inspection of the contents of the SSHE File.
c. Evaluation of the contents of all documents in the SSHE Design File.
d. Assessment of the effectiveness of HAZOP Studies and other safety reviews.

e. Verification that all actions agreed in HAZOP Studies, and other safety reviews, have
been implemented in the PLANT design.

CONTRACTOR shall submit SSHE Audits Report to OWNER in according to project
audit schedule for information and reviewing, if any.
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