PETRONAS o

Kertas Umum 2: o0 @
Air Pollution Control Strategies - o @
from Environmental Health Perspective’,

Azizin Zainudin, Nor Rahmah Nor Hashim, Maihani Ismail - ®
Environment, Social Performance & Product Stewardship o ®
®
@

Group HSE, PETRONAS

Persidangan NEHAP Malaysia Ke-9 2023
21.09.2023 i

The PETRONAS Group adopts zero tolerance against all forms of bribery and corruption. We abide by the PETRONAS Code of Conduct and
Business Ethics (CoBE) & Anti-Bribery and Corruption (ABC) Manual, guided by our Shared Values and Statement of Purpose.

© 2023 Petroliam Nasional Berhad (PETRONAS)
All rights reserved. No part of this document may be reproduced in any form possible, stored in a retrieval system, transmitted and/or disseminated
in any form or by any means (digital, mechanical, hard copy, recording or otherwise) without the permission of the copyright owner.




Content of presentation

A About PETRONAS
A HSE Management in PETRONAS

A Air Pollution Control Strategies
A Managing EH in PETRONAS

6PETRONA$ © 2023 Petroliam Nasional Berhad (PETRONAS) | 2



Open

Disclaimer

The PETRONAS Group adopts zero tolerance against all forms of bribery and corruption. All employees are to abide by
the PETRONAS Code of Conduct and Business Ethics (CoBE) & Anti-Bribery and Corruption (ABC) Manual, guided by
our Shared Values and Statement of Purpose.

All rights reserved. No part of this document may be reproduced in any form possible, stored in a retrieval system,
transmitted and/or disseminated in any form or by any means (digital, mechanical, hard copy, recording or otherwise)
without the permission of the copyright owner.

All information in this document and presentation is under the personal capacity of the presenter and does not represent
the Company.
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About PETRONAS
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Petroliam Nasional Berhad (PETRONAS), established in 1974, is Malaysia's fully
integrated oil and gas multinational ranked among the largest corporations on
FORTUNE Global 500®. As the custodian of Malaysia’s oil and gas resources, we

explore, produce and deliver energy to meet society’'s growing needs.

Started business in

of proven track record

Statement of Purpose:



AGlobal reach spanning over 100
countries, with close to 50,000

Global footprint and diverse workforce
employees

Creation of PETRONAS
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Competency Building
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are women are below

35 years old



Fully Integrated Multinational Oil and Gas Corporation
With Operations Along the Hydrocarbon Value Chain
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HSE Management in

PETRONAS

Key risks:
A Market risk

A FinanciaLiquidity Risk
A Legal & Regulatory Risk
A SustainabilityRisk

A Health, Safety & Environmental Risk
A SecurityRisk

A Geopolitical Risk

A Hydrocarbon Reserves & Resources Risk

A Technology Risk

A Execution Risk

A HumanCapitalRisk
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Focus areas as part of HSE risk management in PETRONAS

Non-communicable

facti diseases
Intectious Mental health and
. diseases
Occupational substance abuse
safety and health
Road safety 6
Employee benefits PETRONAS
prog,am
/,” reimagining
Emergency - energy
preparedness and
response
GOOD HEALTH QUALITY DECENT WORK AND 9 INDUSTRY, INNOVATION
AND WELL-BEING EDUCATION ECONOMIC GROWTH ANDINFRASTRUCTURE
/e | NI i | o
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Product
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Safer chemical
management

Health impact
assessment

Human health
risk assessment

Environmental

quality
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Environmental Health Management (EHM) is part of HSE in managing risk

from chemical exposure in the environment

President & Group CEG@ Chief Operating Office VP Group HSE

Health & Safety Environment, PIMMAG
Capability Health: Social Crisis &
Strategy & Change & : - Occupational i
o Development &  SelfRegulation Performance & Incident
Performan mmunication Health (OH
erformance e unications Management ) In?jistri(al ) Product Management
Hygiene (IH) Stewardship CEFS

Environment &

Natural Resources GHG Social Product_
-Envi tal Stewardship &
nvironmenta Management Performance :
Management Toxicology
Product Pr?_‘,jfucéR'f’k e Toxicol ECotoxicol Environmental
Stewardship ife Cycle oxicology cotoxicology Health
Management
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Product Stewardship & Toxicology: Comprehensive management of health, safety, and
environmental concerns associated with our products over its entire lifecycle

ct Stewa'dship

~ SHIELD
Product supply chain Digitalisation of
due diligence through product safety data.
Raw Material g

Information

Request (RAWMIR).

Value Creation
Demonstrates safe operation
of PETRONAS facilities to
community.

Human Health
Risk Assessment
Risk assessment
of chemicals to
public health.

2§ Produced Water
/' Risk-Based Assessment
Evaluates ecological
risks of produced
water discharges.

o

Fish Kill
Investigation
Provides science-
based support to

fish kill investigation.

Ecolabel Type Il
Evaluate the sustainability
features of a product.

Accurate Product
Hazard Communication

Global Product
Safety Summary
Product Risk
Life Cycle Assessment  Assessment.
Evaluates environmental
impacts of a product. _

-/Value Creation

Supports sound business decision
making in addressing sustainability

considerations & safeguards
stakeholders' reputation. B

="
Toxicity Testing &
Toxicol: Awareness
Health hazard assessment of
PETRONAS products and

) consultation on toxicology

related matters

Value Creation

PETRONAS’

Four

Sustainability
Lenses




Environmental Health Management (EHM) in PETRONAS focuses on the exposure of surrounding

communities to chemical releases into the environment from PETRONAS operations.

Internal drivers
)) PETRONAS MFT 50.30.0

PETRONAS Statement of Purpose

- PETRONAS Sustainability Lenses

ﬂﬂ‘ PETRONAS Human Rights Commitment

+4 )0
’\I\il’,Q

m PETRONAS Code of Business Ethics

@ PETRONAS

Open

External drivers

Laws & regulations

National Environmental Health Action Plan (NEHAP)
CAYlIYOASNAE QgNBlidBANKNSE YSY ia o

Environmental, Social & Governance (ESG) Performance

UN Sustainable Development Goals (SDG)s

GOOD HEALTH

AND WELL-BEING

International best practicee(g.WHO, USEPAnHealth
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Related legislations in managing air pollution

Central piece of environmental legislation in various countries :

A Malaysia : Environmental Quality Act 1974 = | |
Environmental Environmental

A South Africa : National Environmental Management Act Quality (Clean Air) Impact assessmen

A Australia : Environment Protection & Biodiversity Conservation Act 199g:€9ulations 2014 (EIA) Guideline in

_ _ _ Malaysia
A USA : National Environmental Policy Act 1969 (NEPA) —
" ; WARTAKERA]AANPERSEKI JTUAN m ’
A Sudan : Environmental Protection Act in 2001 éw'B FEDSRAL GOVERANENT v ¢
P ENVIRONMENTAL IMPACT
: ‘ ASSESSMENT GUIDELINE
A Turkmenistan : Law on environmental protection 1991 PERATURAN PERSTURAY KA ALAN SERGLILIG DEREE
A Canada : Canadian Environment Protection Act 1999 o ot

A Mexico : General Law on Equilibrium & Environment Protection 1988

DISIARKAN OLEH/
PUBLISHED BY
JABATAN PEGUAM NEGARA/
ATTORNEY GEWERAL'S CHAMBERS
Department of Environment
Ministry of Naturol Resourcs rwironment
- Maloy
the Attorney General's chambers of sl ay
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Environmental Quality (Clean Air) Regulations 2014

Focus on emission control at source

Environmental Quality Act 1974
A Based orself regulationsoncept: ‘

A Performance monitoring of Air Pollution Control (APC)

equipment Environmental Quality (Clean Air)

Regulations 2014

A Supervision of APC by D@é&tified competent person Gazettedon 4/6/2014

A Variousnew emission parametetisased on type of sources &

more stringent limits M WARTAKERA/AAN PERSEKUTUAN
oo 5 . . . ':w FEDERAL GOVERNMENT
A Controlfugitive emissionsf volatile organic compounds (VOCS) GAZETTE
A Best Available Techniques (B&Tbe applied for identified e
aCtIVIti es ENVIRONMENTAL QUALITY (CLEAN AIR)

REGULATIONS 2014

A Monitoring requirement include periodic & continuous basis

A Continuous Emission Monitoring System (CEMIS)
specific sources as per DOE guidelines

DISIARKAN OLEH/
JABATAN PEGUAM NEGARA/
ATTORNEY GENERAL'S CHAMBERS
6 PETRONAS AS) |
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With increasing public awareness on the health impacts, Beyond Compliance measures in

Environmental Health is needed to address gaps & pain points to protect human health & business.

Project Environmental management
M&A A Environmental Impact Assessment (EIA)

(Pre-operation) Operation Decommissioning
-_m A EIA required during project & decommissioning stage,

Health A Health status usually per facility
A Diseases HHRA A Uses modeling and risk predictions during project phase.
A Health behavior _ A For limited chemicals only
A ggfit:’erjicﬂon to address risk from A Not revised during operational stage
based on modelley chemical exposure in the A Some EIlA include HIA. Most HIA do not include HHRA to
. (é?ﬂgﬁgtéacfﬂ'ants environment. :(rjlsirre(:)sns n:;srl&from chemical exposure in the
only A Environmental Monitoring Program/Management Plan (EMP)
Environment ﬁ g"mate A Implements recommendation from EIA
A ngjyjstim A For limited chemicals, mainly under MAAQS
A Noise A Sampling duration & frequency not suitable for evaluation of
Social N e T long-term risk (e.g., 1 hour, 24-hour sampling every
demographic quarter/bi-annual/annual)
A Socieeconomy status A Disclosure to DOE only
A Social structures
A Cultural practices

Occupational health & hygiene

A Health risk assessment(HRA) for worker

A Chemical exposure monitoring (CEM) for worker
A Occupational exposure standards in ppm

6 PETRONAS

Open Abbrev: EIAT Environmental Impact Assessment, EMP i Environmental Monitoring Program, ppb i parts per billion, ppm i parts per million



Air Pollution Control

Strategies
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Sources of air pollution can be both natural & man-made.
Impact to health can be acute& chronic

Impact of Air Emission

Air Pollutants ‘ 1 The effects of pollution
_ may be long term or .
Primary pollutants | Photochemical smog'
Cithiin tiohsidts Secondary pollutants 5hQE_t§[m ~
Nitric acid <
N * Photochemical smog

s ~ e * Acidrain

* Greenhouse effect
and global warming

* Depletion of ozone
layer

* Poor indoor air
quality

* Health effect

Particulates

Acid rain

Sources of Air Emission ........-."LB..-;;,.’;.OJ

« Anthropogenic Sources (human activity) — mobile or stationary 9
* Natural Sources

Lews uivoviniet robotion :

6 ©Petroliam Nasional Berhad (PETRONAS) 2020 Ozone dep[eﬁon
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Managing air pollution control through Hazard & Effect Management Process (HEMP) in

existing operations & new projects

Hazard & Effect Management Process (HENP) structured methodology to identify HSE hazards, assess the
associated risks & develop the barriers required to reduce the risk-kovaasreasonablypossible (ALARP)

|dentify Assess Control Recovery
=) - =)

A Identify all sources of A Assesstheriskand A Establish air pollution A Establish recovery

air emission impact of the air controls (APCs) to measures

A Inventories air emission  emission to the reduce risk to ALARP A Establish integrity of
loadings for key environment A Establish, implement recovery measures
pollutants and ensure

effectiveness of
preventive maintenance
and inspection plan of
the APCs.
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A Identify all sources of air emission
A Inventories air emission loadings for key pollutants

Sources of air emissions in typical processing plants

Fuel
combustion

A For power and heat
generation

A Boilers, process heaters
[furnaces, gerset, COGEN

A Pollutants : CC50xNOx & A
Particulate Matter (PM)

Furnace

Fume hood
chimney

Process vents

Emergency venting from A Fume hood at labs &
Pressure Safety Valve (PSV) workshops

or Pressure Relief Valve A Pollutants : hazardous
(PRV) fumes, vapors & dust

N2 purging during
equipment preparation for
maintenance

Venting of Methane from
off-shore platforms during
well maintenance
Pollutants : VOCs, gases

the fumes, vapors or

Chimney to release }

Pressure Relief Valve (PRV)

. ": '

Fugitive
emissions

A From equipment leaks from

valves, connectors, pump and
compressor seals, sampling
openings etc.

From operations activities.g
opening of vessels, material
transfer, effluent collection and
treatment system

Pollutants : Volatile Organic
Compounds (VOCs), Hazardous
toxic gase.g.H2S




A Assess the risk and impact of the air emission to the environment

Assess compliance :
A air emission limit values

Air emission limit values are based on:

A Industry : oil and gas, chemical & petrochemical industry, incineration
A Type of equipment (fuel burning equipment, other equipment)
A Typeof fuels (gas, liquid, solid)
A Airpollution controls available.g
A [ SNBAOS &l GA 2ynitda serbideldtdtions S O 2
E.  OIL AND GAS INDUSTRIES: REFINERIES (ALL SIZES); NATURAL GAS PROCESSING
examp le AND STORAGE; STORAGE AND HANDLING OF PETROLEUM PRODUCTS
Source Pollutant Limit value Monitoring
Claus plant Sulphur Recovery > 95% Periodic
. Total PM 40 mg/m?3 Continuous®
Catalytic
cracking gigz'esszf:l assgéz and S0, 1200 mg/m3 Continuous™®
Calcination Total PM 40 mg/m?3 Continuous®

*Averaging time for continuous monitoring is 30 minutes

A Malaysian Ambient Air Quality Standard (MAAQS)

Pollutants Averaging Time dard
Standard (2020)
pg/m®

Particulate Matter with the size of less 1 Year 40
than 10 micron (PMio) 24 Hour 100
Particulate Matter with the size of less 1 Year 15
than 2.5 micron (PMzs) 24 Hour 35
Sulfur Dioxide (SOz) 1 Hour 250
24 Hour 80

Nitrogen Dioxide (NOz) 1 Hour 280
24 Hour 70

Ground Level Ozone (O3) 1 Hour 180
8 Hour 100

6 PETRONAS [Scarbon Monoxide (CO) 1 Hour 30
8 Hour 10

Open *mg/m?3
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Leverage on other risk assessments

A Environmentalmpact Assessment (EIA)
A Health Impact Assessment (HIA)
A Human Health Risk Assessment (HHRA)
A Environmental Aspect & Impact (FEAI

s npA Consequence Analysis

Air dispersion modelling

© 2023 Petroliam Nasional Berhad (PETRONAS) |



A Establish air pollution controls (APCs) to reduce risk to ALARP
A Establish, implement and ensure effectiveness of preventive maintenance and inspection plan of t

Thermal
treatment

Air pollution controls (APCs)

Dust /PM
remover

Vapor recovery
system (VRS)

A To combust hazardous chemicals A Toremove PM from gases stream A To recover VOCs

A Example: A Example: A Example :
A Flares A Scrubber A VRS at Depot / Terminal
A Incinerators A Cyclone A VRS at Service Station
A Thermal oxidizers A Bag Filter A Pollutants: VOCs

A Pollutants : CG50x NOx & PM A Electrostatic Precipitator (ESP)

A Pollutants: PM, gases (acid gases)

Orifice Vaparin

PV Valve

Liquid
out

-] Liquid in f Vapor out
L

Flare

PETRONAS © 2023 Petroliam Nasional Berhad (PETRONAS) |
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VRS at service station
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A Establish recovery measures
A Establish integrity of recovery measures

Recovery measures

A to detect and abate incidents A For emergency management
A Example: A Example
A Gas / fire /smoke detectors A Emergency response plans
A Emergency shutdown system A BEmergency response team
A Emergency venting A Drills
A Training

A Clinics / Hospital

Pressure Relief Valve (PRV)
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Managing EH in PETRONAS
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