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EXECUTIVE SUMMARY 
Abu Dhabi National Oil Company (ADNOC), in partnership with ADQ, is developing a “Derivatives Park” 
hereafter referred to as TA’ZIZ Industrial Chemical Park (TICP) for the manufacture of “value added 
chemicals” within the Ruwais Industrial Complex (RIC), on the coast of the Arabian Gulf in the western region of 
the Emirate of Abu Dhabi, within the United Arab Emirates (UAE). 

This document presents the Climate Change Risk Assessment (CCRA) for the Project Harvest (or ‘the Project’) that 
is proposed to operate within TICP. The objective of the Project Harvest is to develop a new ammonia 
production plant as part of a large-scale, downstream chemicals manufacturing eco-system within the TICP, 
located within RIC.  

This CCRA has been conducted to complement the Environmental and Social Impact Assessment (ESIA) of 
the Project. To note that the Project has been considered as Category A under Equator Principles 4 (EP4) (EP 
Assoc., 2020) and International Finance Corporation Performance Standards (IFC PS) (IFC, 2012) and, as such, 
this Climate Change Risk Assessment (CCRA) is required under EP4. Furthermore, EP4 requires physical risks 
and transition risks (if applicable) to be assessed in the CCRA. As the physical risks are those resulting from 
climate change and can be event driven (acute) or longer-term shifts (chronic) in climate patterns, the 
transition risks are associated to the potential risks associated with the transition to a low-carbon economy 
or the implementation of policies and regulations aimed at mitigating climate change. 

GHG emissions due to Project construction and operation were calculated by MES (2024). The primary 
sources during construction are temporary power generation, construction equipment and vehicles, estimated 
to release 2.9  tonnes CO2eq/year. During operation there are no planned major combustion equipment operating 
continuously, however, electricity will be used from the local grid, supplied by the national network and these 
scope 2 emissions constitute the project’s largest source of emissions, estimated at 161,779 tonnes CO2eq/year. 

Thresholds for significance of GHG emissions are not published nationally, however, the IFC Performance 
Standard (PS) 3 (IFC, 2012) outlines significant as 25,000 tonnes of CO2eq per year.  When emissions are 
considered significant in the context of IFC PS 3, a further assessment of significance is undertaken based 
on the EP4 requirements (100,000 tonnes of CO2eq per year) to determine whether climate transition risks should 
be considered, in addition to climate change physical risks. The Project's emissions clearly surpass this 
threshold, prompting the proposal of additional mitigation measures and inclusion of climate change transition 
risks.  

The Harvest Project aligns with the UAE's green agenda by promoting economic diversification, resource 
sustainability, and circular economy principles to produce blue ammonia. During the two-year construction 
phase, emissions are minimal, estimated at 2.93 tCO₂e/year, representing less than 0.000001% of national 
emissions. In the operational phase, unmitigated annual emissions are projected at 161,779 tCO₂e/year, 
accounting for approximately 0.07% of national emissions and 0.13% of Abu Dhabi’s emissions These estimates 
are based on 2028 and 2019 data. Considering ongoing development in the UAE, the Project’s relative 
contribution to emissions is likely even lower today. 

The analysis of climate scenarios highlights several risks for the Project, requiring proactive measures. These 
risks include higher air temperatures causing heat stress and reduced labour productivity, changes in rainfall 
affecting water availability, and more frequent extreme weather events like heavy rainfall that could damage 
infrastructure. Coastal flooding is also a concern. Due to climate uncertainty, adaptive strategies are needed to 
manage various potential outcomes. Financially, the project may face increased costs for infrastructure, 
operations, and maintenance, as well as supply chain disruptions, reduced worker productivity, higher 
borrowing costs, and rising insurance premiums. To ensure long-term resilience, it’s crucial to integrate 
robust climate adaptation and resilience strategies into project planning. 

After analysing the most probable scenarios, physical risks were evaluated for the Project, focusing on both 
the construction and operational phases. These risks were categorized as either acute or chronic, detailing the 
potential impacts and the appropriate mitigation measures that should be implemented, when necessary. The 
following risks have been identified and evaluated: 

• Increased severity of extreme weather events (e.g., cyclones, floods) 
• Long term shift and variability in weather patterns (sea and wind)
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• Rising mean temperatures 
• Land degradation 

To address the various climate scenarios, particularly the risks of flooding due to rising sea levels and increasing 
temperatures, Harvest’s design has been adjusted accordingly. The entire TA’ZIZ site, including the Harvest area, 
has been elevated to approximately 6 meters to mitigate the risk of sea-level rise, placing the development outside 
the high-risk zone for coastal flooding. This elevation reduces inundation risks and protects against potential storm 
surges. However, additional protective measures should be considered for the sea-facing portion of the TA’ZIZ 
platform to safeguard against erosion and damage from rising sea levels and storm surges. Terracing the site will 
also facilitate surface water management, channelling rainwater with gravity toward the sea through drainage 
systems, potentially including U- or V-shaped channels and retention ponds. 

Additionally, rising temperatures and dust storms threaten worker health and productivity. To mitigate this, safety 
measures like adjusted work hours, shaded rest areas, and heat-appropriate PPE are necessary. Water shortages 
require conservation and reuse strategies. A Water Drainage and Soil Erosion Management Plan is recommended to 
prevent land degradation, and an Emergency Response Plan should address heat-related illnesses and ensure 
worker safety during storms. 

As per ADNOC guidelines and standards, the Project will also incorporate the Best Available Techniques, 
particularly concerning air quality and emissions, minimizing its contribution to climate change.  

This dual approach helps protect the Project from climate impacts, supports global sustainability goals, and reduces 
its environmental footprint, ensuring long-term resilience and operational sustainability. 

The Project is also subject to a range of transition risks associated with the global shift toward a low-carbon 
economy. The Project faces increased costs driven by stricter carbon pricing, enhanced emissions reporting 
requirements, and the rising price of raw materials such as energy and water. Failure to comply with evolving policy 
and legal frameworks could lead to fines, litigation, or delays. Furthermore, adopting and implementing emerging 
low-emission technologies will require significant upfront investments, potentially increasing short-term financial 
burdens. Additional risks include market uncertainties, such as shifting consumer preferences toward greener 
products and potential disruptions in supply chains. The substitution of existing products and services with lower-
emission alternatives may necessitate additional process modifications and infrastructure investments. These 
challenges underline the importance of proactive risk management and mitigation strategies. 

To address these risks, the Project emphasizes compliance with policy requirements, renewable energy integration, 
and investments in sustainable technologies. Exploring partnerships to develop innovative solutions and expanding 
market diversification are critical to mitigating potential revenue losses. By adopting a forward-thinking approach, 
the Harvest Project aims to minimize financial impacts and align its operations with global sustainability goals, 
ensuring its resilience and competitiveness in the evolving market landscape. 

Accordingly, GHG emissions reduction scenarios and targets have been assessed, as described in the 
GHG Assessment Report and Management Plan. Collaboration with customers and suppliers, alongside 
strategic partnerships, could enable "green ammonia" production, which is renewable and carbon-free. 
Investments in sustainable energy are key for decarbonizing ammonia production, hydrogen, and 
nitrogen processes. "Green ammonia" offers transformative potential for zero-carbon transition in fertilizer 
production, energy storage, fuel, and hydrogen transport.
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1 INTRODUCTION  
Abu Dhabi National Oil Company (ADNOC), in partnership with ADQ, is developing a “Derivatives Park” 
hereafter referred to as the TA’ZIZ Industrial Chemical Park (TICP) for the manufacturing of “value added 
chemicals” within the Ruwais Industrial Complex (RIC), on the coast of the Arabian Gulf in the Western Region 
of the Emirate of Abu Dhabi, within the United Arab Emirates (UAE). 

This document presents the Climate Change Risk Assessment (CCRA) Report for the development of an ammonia 
production facility (Project Harvest or ‘the Project’) that is proposed within the TICP. 

The Project will be designed to produce 1,000 kilo tonnes per annum (KTA) of ammonia using feedstock from 
existing ADNOC Group assets. These existing assets, located in RIC, will provide hydrogen (H2) from the Borouge 
plant in an initial phase and subsequently from the Autothermal (ATR) Carbon Capture Utilisation and Storage 
(CCUS) plant and nitrogen (N2) from ADNOC’s Mirfa Nitrogen Asset. 

The Project will include the following main components: 

• Synthesis gas (syngas) compression 

• Ammonia Synthesis section 
• Ammonia Refrigeration section 
• Purge Gas ammonia Recovery 

• Auxiliary Units 

The TICP will be built on a 10 km2 plot, adjacent to, and fully integrated with, the larger RIC. The TICP will be equipped 
with all the centralized services, utilities, logistics, and infrastructure necessary to service the processing facilities 
within the park, which includes the Project. 

1.1 Overview 

The Climate Change Risk Assessment Report aims to provide a comprehensive examination of the impacts of 
climate change from the Project and risk on the Project, and the identification of strategies for mitigation and 
adaptation. It begins with an introduction outlining the objectives and Project overview, followed by an examination 
of international and local climate change legislation. The report emphasizes sustainable design principles, flood risk 
considerations, and environmental management commitments throughout Project phases. It then delves into the 
methodology and screening process for climate change risk assessment, analysing baseline climate conditions and 
materiality assessments including both environmental and financial aspects. The present report also addresses 
physical risk assessment and management, focusing on both construction and operational phases, and highlights 
opportunities for climate change adaptation. 

In summary, the report navigates through various dimensions of climate change risk assessment, from legal 
frameworks to practical considerations in project design and construction. It provides a structured approach to 
understanding and addressing the challenges posed by climate change, emphasizing the importance of integrating 
climate resilience into project planning and management to mitigate risks and capitalize on opportunities for 
sustainable development. 

The Project will be located in the UAE; therefore, several tiers of environmental regulations are applicable, including: 

• National and local environmental legislation, regulations, and standards (Abu Dhabi and UAE Federal 
Law); 

• International and regional conventions and protocols signed and ratified by the UAE; 
• International guidelines and standards adopted by anticipated Project lenders; and 

• ADNOC HSE processes standards. 

In addition to the above, TA’ZIZ Shareholders have implemented a set of compliance standards, policies, and 
procedures (“Compliance Program”) to be implemented by all shareholder companies. The Compliance Program is 
based on international best practice, applicable laws, and regulations. TA’ZIZ has also issued a Compliance Policy 
(Doc. Number: TAZ-LGC-POL-001-R03, dated 1/7/2022) that describes the standards, policies and procedures that 
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make up the Compliance Program. This Policy applies to all employees, contractors and sub-contractors associated 
with TA’ZIZ.   

A summary of applicable Project standards is presented below:  

• Equator Principles (EP) IV (EP Assoc., 2020); 
• Organization for Economic Cooperation and Development Recommendation of the Council on Common 

Approaches for Officially Supported Export Credits and Environmental and Social Due Diligence (OECD 
Common Approaches) (OECD, 2022); 

• International Finance Corporation (IFC) Performance Standards (PS) on Environmental and Social
Sustainability (IFC, 2012); 

• World Bank Group General Environmental Health and Safety Guidelines (General EHS Guidelines) (IFC, 
2007); and 

• Other relevant sector-specific World Bank Group Environmental, Health and Safety Guidelines (World 
Bank, 2007b). 

1.2 Objectives  

This assessment aims to fulfil the following objectives: 

• Quantify Scope 1 and Scope 2 GHG emissions as part of Materiality Assessment - as per EP requirements;
• Identify how the Project aligns with UAE commitments under the Paris Agreement and other international 

agreements; 

• Identify the risk & opportunities regarding the Financial Materiality and Double Materiality concept; 
• Identify the potential effects of Climate Change on or from the Project; 

• Outline the process the Project has or will implement to reduce GHG emissions; 
• Describe how the design phase of the Project considers potential effects of climate change on the Project; 

and 
• Outline the required mitigation plans either in place or which need to be developed.

1.3 Project Overview 

The Project is designed to produce 1,000 kilotons per annum (KTA) of ammonia using feedstock from existing 
ADNOC Group assets. These existing assets, also located in RIC, include the Borouge polyolefins plant which will 
provide hydrogen (H2) in an initial phase. H2 is anticipated to be potentially sourced from the proposed 
Autothermal Reforming Carbon Capture Utilisation and Storage (ATR-CCUS) plant and nitrogen (N2) from 
ADNOC’s Mirfa Nitrogen Asset.  

The Project will include the following main components:
• Syngas compression; 
• Ammonia synthesis section; 
• Ammonia refrigeration section; 

• Purge Gas Ammonia Recovery; and 
• Auxiliary units. 

The TICP will be built on a 10 km2 plot, adjacent to, and fully integrated with, the larger RIC. The TICP will be equipped 
with all centralised services, utilities, logistics, and infrastructure necessary to service the processing facilities 
within the park, which includes the Project.  

In 2020, ADNOC and Abu Dhabi Developmental Holding Company PJSC (“ADQ” together with ADNOC, the 
“Sponsors”), announced the creation of TA’ZIZ. This new joint venture, TA’ZIZ, will drive and enable the growth of the 
RIC, acting as a catalyst for the UAE’s economic diversification and technology-led growth. ADNOC holds a 60% 
majority equity stake in TA’ZIZ with ADQ holding the remaining 40%. The anchor component of TA’ZIZ is the TICP 
which comprises multiple derivatives producers, referred to as Anchor Projects. Six projects are proposed within 
TICP, each to be developed in conjunction with leading joint venture partners (JV Partners). The Projects that will be 
developed within TICP are as follows: 
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• Anchor Projects: 

o Harvest – Ammonia (subject of this Report) 

o Methanol 

o Salt – Caustic Soda, Ethylene dichloride (EDC), Vinyl chloride monomer (VCM), and Polyvinyl 
chloride (PVC) 

• Utilities Project: 

o Volta – Central Utility Project 

• Logistics Project: 

o Landing – Logistics, Jetty and Tankage, Pipelines for feedstock and Liquid product from/to 
derivative units and port. 

• Infrastructure Project: 

o Diamond – Infrastructure, Site Preparation and Buildings

The TICP will comprise of two (2) development phases. Phase 1 includes the development of the facilities 
listed above. A future Phase-2 will include an expansion and/or addition to the existing projects withing the TCIP, 
called Harvest-2, which will be located near the Project (Harvest-1). The Phase 2 expansion is planned as part 
of a future development phase of the TICP; and is therefore not part of the scope of the Project. In addition, 
other additional chemical assets are expected to be developed as part of Phase 2, which will not require 
additional land and will be developed within the boundaries established for TICP. 

In addition to international JV Partners, UAE based private investors are also indirect shareholders in the TICP 
projects. Along with TA’ZIZ, Fertiglobe Holding Investment Ltd, Mitsui and GS Energy are the JV Partners for 
the Project. 

TA’ZIZ combines the strengths of ADNOC and ADQ to create a unique platform that will act as a key driver and 
catalyst for the UAE’s industrial development and economic diversification. TA’ZIZ has been created to strengthen 
Abu Dhabi’s position as a globally competitive petrochemicals hub and destination for foreign direct investment, 
leveraging technology to further grow the UAE’s advanced manufacturing base, including the first-time production 
of certain chemicals. In January 2023, the Sponsors entered a shareholder agreement to develop a world-class 1,000 
KTA ammonia facility with the intent of enabling low carbon production (“blue ammonia”) in the future. The Project 
will capitalise on the emerging global demand for low-carbon fuels, reinforcing the UAE’s position as a responsible 
and reliable supplier. The Project will aim to amalgamate the expertise of its shareholders such as: 

1. ADNOC’s low-carbon fuels leadership and extensive experience in carbon capture and storage 
(CCUS); 

2. Fertiglobe’s world class ammonia production capabilities; and 
3. Mitsui’s and GS Energy’s (GSE) access into Asia’s low carbon markets as potential strategic off takers, 

in addition to their respective roles in leading industrial decarbonization. 
The Sponsors awarded Engineering, Procurement and Construction (EPC) Contracts in September 
2022 (NTP-P) and February 2023 (NTP-C).  

clabrache@adnoc.ae
Sticky Note
Accepted set by clabrache@adnoc.ae
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2 CLIMATE CHANGE LEGISLATIVE, REGULATORY AND POLICY FRAMEWORK 

2.1 International Agreements and Conventions 

The Project ensures compliance with various national and international environmental standards, particularly 
related to climate change, as well as international conventions and treaties ratified by the UAE. These agreements 
outline the country’s commitment to sustainable development, climate change mitigation, and environmental 
protection. Below is a list of key conventions applicable to the Project: 

Table 2-1: International and Regional Conventions Applicable to the Project 

Convention Name Description 

Basel Convention on the Control of 
Transboundary Movements of Hazardous Wastes 
and their Disposal (1989) 

The Basel Convention regulates international hazardous waste movement 
and disposal to protect the environment and human health. 

Convention on Conservation of Wildlife and its 
Natural Habitats in Gulf Cooperation Council 
(GCC) Countries (2004) 

The Convention on Conservation of Wildlife and its Natural Habitats in GCC 
Countries is a regional agreement dedicated to preserving the wildlife and 
their habitats within the GCC nations. 

Convention on the Conservation of Migratory 
Species of Wild Animals (1979) 

The Convention on the Conservation of Migratory Species of Wild Animals is 
an international treaty designed to protect migratory species and their 
habitats worldwide. 

Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) (1973) 

CITES is an international agreement aimed at ensuring that international 
trade in specimens of wild animals and plants does not threaten their 
survival. 

Convention on Biological Diversity (1992) 
The Convention on Biological Diversity is an international treaty focused on 
promoting sustainable development while conserving biodiversity and 
ensuring the fair and equitable sharing of its benefits. 

Convention on Persistent Organic Pollutants 
(POP) (2001) 

POP is a global treaty established to eliminate or restrict the production, use, 
and release of persistent organic pollutants, which pose significant risks to 
human health and the environment due to their long-range transport and 
persistence. 

Kyoto Protocol (1997) 

The Kyoto Protocol is an international agreement aimed at combating global 
climate change by setting targets for reducing greenhouse gas emissions, 
particularly among industrialized countries, to mitigate the impacts of 
climate change. 

Montreal Protocol on Substances that Deplete 
the Ozone Layer (1987) 

The Montreal Protocol phases out ozone-depleting substances to protect 
the ozone layer and human health. 

Paris Agreement on Climate Change Convention 
2015 – United Nations Framework Convention on 
Climate Change (2015) 

The Paris Agreement aims to limit global warming by reducing greenhouse 
gas emissions. 

United Nations Framework on Climate Change 
(UNFCC) (1992) 

UNFCC provides a framework for international cooperation to address 
climate change through mitigation, adaptation, and finance. 

Vienna Convention for the Protection of the 
Ozone Layer of 1985 

The Vienna Convention of 1985 safeguards the ozone layer by regulating 
ozone-depleting substances. 

United Nations Convention to Combat 
Desertification (UNCCD) (1994) 

The UNCCD combats desertification through sustainable land management 
and global cooperation. 

Rotterdam Convention on Prior Informed 
Consent Procedure for Certain Hazardous 
Chemicals and Pesticides in International Trade 
(PIC) (1998) 

The PIC regulates hazardous chemicals and pesticides in international trade 
with prior informed consent. 
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Convention Name Description 

International Convention for the Prevention of 
Pollution from Ships (MARPOL) (1973), (amended 
by Protocols in 1978 and 1997) 

MARPOL is an international treaty aiming to prevent pollution from ships, 
covering various aspects including oil spills, garbage disposal, and 
emissions. 

2.2 UAE Climate Change Legislation and Policy 

The UAE Ministry of Climate Change and Environment (MOCCAE) is the principal environmental institution within the 
UAE. The MOCCAE is the federal government agency responsible for the regulation and enforcement of 
environmental standards and development of environmental policies in the UAE. The MOCCAE delegates its 
regulatory roles in close coordination with the respective local environmental agencies of the Emirates. In the case 
of Abu Dhabi, the designated environmental regulator is the Environment Agency – Abu Dhabi (EAD), while within 
ADNOC Concession Areas, ADNOC is the ultimate regulator. MOCCAE develops environmental laws that are 
implemented and enforced as a minimum level of environmental due diligence by the various member Emirates.  

Federal Laws constitute the minimum requirements for implementation while the different Emirates can develop 
and implement Local Laws. Where considered relevant, international standards are adopted in the absence of 
federal or local laws covering specific matters until these are established and approved. 

Federal Law No. (24) of 1999 for the ‘Protection and Development of the Environment’ was the first and most 
comprehensive federal environmental law in the UAE. It was issued by the late Sheikh Zayed Bin Sultan Al Nahyan 
on 17 October 1999 and entered into force in February 2000. This is the key law governing environmental matter, 
including environmental permitting processes. Federal Law No. 24 of 1999 established the framework for 
environmental protection in the UAE and has the following key objectives:  

• Protection and conservation of the quality and natural balance of the environment

• Control all forms of pollution and avoidance of any immediate or long-term harmful effects 
• Development of natural resources and conservation of biological diversity 

• Protection of society, human health of other living creatures
• Protection of the State environment from the harmful effects of activities undertaken outside the region or 

State 

• Compliance with international and regional conventions ratified or approved by the State regarding 
environmental protection, control of pollution and conservation of natural resources

Table 2-2 presents local environmental legislation, technical guidance, and best practice documents, potentially 
relevant to the Project. 

Table 2-2: Regulatory Framework in Abu Dhabi 

Law/Regulation/Guidelines Description 

Federal Decree-Law No. (11) of 2024 

The Decree aims to manage emissions within Abu Dhabi to ensure effective 
contribution to international efforts aimed at mitigating the impacts of climate 
change and achieving climate neutrality.  

The Decree also aims to strengthen the adaptation efforts to the impacts of climate 
change and support in innovation and research to mitigate and adapt to the 
challenges of climate change.  

Technical Guidance Note TG-003R 
Standards and Limits for Pollution to Air and 
Marine Environments, Occupational 
Exposure, Pesticides and Chemical Use 

Provides the standards and limits of the following: 

• Air emission limits

• Maximum limits for air pollutants within working areas

• Noise emission limits

• Recommended ambient air quality limits

• Characteristics of treated industrial wastewaters

• Recommended ambient marine water quality standards
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Law/Regulation/Guidelines Description 

Local Law No. (21) of 2005 for Waste 
Management in Abu Dhabi Emirate 

Waste Management in Abu Dhabi Emirate.  

Sets the requirements for handling all types of waste by parties generating waste 
and / or operating in the field of collection, transport storage, recycling, processing 
and disposal of wastes. 

Permissible Discharge Limits to the Desert 
(Abu Dhabi National Oil Company), 
specifies water quality criteria for the 
discharge of water into the desert 

The Convention on the Conservation of Migratory Species of Wild Animals is an 
international treaty designed to protect migratory species and their habitats 
worldwide. 

Abu Dhabi Specification - Environmental 
Specification for Soil Contamination (ADS 
19/2017) 

Ensure that sites affected by contaminants are appropriately identified and 
assessed by the competent authority and, if necessary, remediated or the 
contaminants contained to make the site safe for human use. 

Law No. (13) 2005, concerning the 
legislation of Grazing in Abu Dhabi 

The aim of this Law is to regulate grazing in Abu Dhabi. 

Abu Dhabi Environmental Health & Safety 
Management System (ADEHSMS) 

The Abu Dhabi Environmental Health & Safety Management System, (EHSMS) has 
been developed to achieve excellence in the management and protection of the 
environment, health and safety, through a partnership between all government and 
private sectors to ensure activities within Abu Dhabi Emirate are undertaken in a 
responsible, safe and sustainable manner. 

Local Law No. 2 of 1998, as amended, 
concerning the Regulation of the Water and 
Electricity Sector in the Emirate of Abu 
Dhabi and its regulations pursuant to 
Article 62 

The Trade Effluent Control Regulations (June 2010) 

The Recycled Water and Bio-solids Regulations (June 2010) 

The Water Supply Regulations 

Fuel Storage Tank Regulations 2009 

Law No. 5 of 2016 concerning the 
Regulation of Groundwater in the Emirate of 
Abu Dhabi 

Establishes that the groundwater on the Emirate's territory is the property of the 
government. The EAD is responsible for the management, organization, and 
licensing of activities related to groundwater. 

Local Law No. 6 of 2006 concerning 
Organization of Drilling of Groundwater 
Wells 

Establishes regulatory measures and guidelines for the proper drilling, 
management, and use of groundwater resources to ensure sustainable and 
environmentally responsible practices. 

Cabinet Decree No.12 of 2006 concerning 
the Protection of Air from Pollution 

This decree sets regulations and guidelines to preserve air quality. 

Law No. (16) of 2005 concerning 
Restructuring the Environment Agency – 
Abu Dhabi 

Recognition of the Abu Dhabi Environment Agency (EAD). 

Law No. (17) of 2008 concerning the 
establishment of Centre for Waste 
Management 

Establishment of Centre for Waste Management. 

Local Law No. 28 of 2005 for the 
Establishment of the ADACH 

In February 2012, the Abu Dhabi Authority for Tourism and Culture (ADATC) has 
been established. This new Authority replaced the ADACH and the ADAC (now 
Department of Culture and Tourism); 

EAD and ADNOC EIA Standards have prescribed limits and guidelines for various environmental media. These limits 
are adopted by ADNOC and its Group Companies and are listed in detail in ADNOC EIA Standard and in the Federal 
Law No. 12 of 2006 annexes. 
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2.3 Climate Change Management in UAE And ADNOC Vision 

2.3.1 UAE’s Vision 2021  

The UAE’s Vision 2021 presented in 2010, consists of four main elements: 'An ambitious and confident nation 
grounded in its heritage', 'A strong union bonded by a common destiny', 'A competitive economy driven by 
knowledgeable and innovative Emiratis', and 'A nurturing and sustainable environment for quality living'. It 
focuses on empowering the nation and its citizens by enhancing national identity, bolstering security, and promoting 
balanced development. It seeks to build a diverse, diversified economy driven by top talent to ensure long-term 
prosperity, while also developing high-quality education and healthcare systems, and preserving a sustainable 
environment for future generations (Ministry of Cabinet Affairs, 2024). 

2.3.2 Green Agenda 2030  

The UAE’s Green Agenda 2030 was launched in 2015 with an aim to increase the UAE’s GDP by 4 to 5 percent, grow 
its exports by about AED 24 to 25 billion and reduce the country’s emissions to less than 100 kilowatt-hours. It’s a 
comprehensive plan designed to advance sustainable development and create a more eco-friendly economy. It 
outlines strategic objectives and encompasses a range of programs and initiatives to achieve these goals.  

The main core objectives are: 

• Competitive knowledge economy 

• Social development and quality of life 
• Sustainable environment and valued natural resources

• Clean energy and climate action 
• Green life and sustainable use of resources (TDRA, 2024)

2.3.3 National Climate Change Plan 

The UAE has ratified several international protocols and agreements, including the Kyoto Protocol and the Paris 
Agreement, demonstrating its commitment to addressing climate change. In June 2017, the UAE adopted the 
National Climate Change Plan 2050 (NCCP) to consolidate its climate actions under a unified framework overseen 
by the UAE Council on Climate Change and the Environment. This plan, supported by the Ministry of Climate Change 
and Environment (MOCCAE), focuses on both mitigation and adaptation strategies: 

Objectives of the Climate Plan: 

• Manage greenhouse gas (GHG) emissions while sustaining economic growth.

• Minimize risks and improve the capacity for adaptation to climate change.
• Enhance economic diversification through innovative solutions. 

Implementation and Monitoring: 

The MOCCAE serves as the secretariat and is responsible for monitoring the progress of the Climate Plan, ensuring 
it aligns with the UAE's Vision 2021 and Green Agenda 2030.  

2.3.4 UAE’s National Climate Change Adaptation Program  

To complement the Climate Plan, the UAE launched in 2019 the National Climate Change Adaptation Program 
(NCCAP) in collaboration with the Global Green Growth Institute. This program focuses on enhancing climate 
resilience across critical sectors such as health, energy, infrastructure, and environment: 

Key Areas of the Adaptation Program: 

• National GHG emissions management system. 
• National programs for climate change adaptation. 

• Private sector-driven economic diversification initiatives. 

Implementation Milestones: 

• By 2025: Mainstream adaptation planning into development policies. 
• By 2030-2050: Continuously monitor and evaluate adaptation measures based on scientific evidence and 

modelling studies. 
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2.3.5 UAE Net Zero 2050 

The UAE's Net Zero by 2050 strategic initiative, presented in 2021, is a national effort aimed at achieving carbon 
neutrality by 2050, positioning the Emirates as the first country in the Middle East and North Africa (MENA) region to 
reach this milestone. This initiative is in line with the Paris Agreement, which urges nations to develop long-term 
strategies for reducing greenhouse gas emissions and keeping the global temperature increase below 1.5°C above 
pre-industrial levels. 

The journey toward net zero presents significant economic opportunities that align with the vision of transforming 
the Emirates into the world’s most dynamic economy. The MOCCAE will spearhead and coordinate the UAE's Net 
Zero by 2050 strategic initiative, ensuring nationwide collaboration to achieve this goal. Key stakeholders across 
sectors such as energy, economy, industry, infrastructure, transport, waste management, agriculture, and the 
environment will revise their plans, strategies, and policies, implementing initiatives and projects tailored to their 
specific needs and growth objectives to meet the 2050 net-zero target. Federal and local government bodies will be 
tasked with conducting thorough studies and formulating plans to implement the necessary measures for emission 
reduction while promoting sustainable economic growth. The plan emphasizes sustained investment in renewable 
energy projects as a key pillar for reducing greenhouse gas emissions (TDRA, 2024). 

This plan was the central theme of the UAE's messaging at the Conference of the Parties - COP 26 - in 2021. 

Source: (TDRA, 2024) 

Figure 2-1: UAE’s three decades of climate efforts  

UAE was the host of COP 28 in 2023. COP 28 was especially significant as it marked the completion of the first "global 
stocktake" of global climate action efforts under the Paris Agreement. The assessment revealed that progress across 
all areas of climate action—reducing greenhouse gas emissions, enhancing resilience to climate change, and 
providing financial and technological support to vulnerable nations—has been insufficient. In response, countries 
agreed on measures to accelerate action across all fronts by 2030. This includes urging governments to expedite the 



Climate Change Risk Assessment  
Project Harvest 

 Page | 17 

shift from fossil fuels to renewable energy sources like wind and solar in their upcoming climate commitments. The 
national banks of UAE announced a collective pledge of about 270 billion dollars for green finance. The year 2023 
was designated as the "Year of Sustainability" in the UAE, featuring a series of initiatives and events aimed at 
promoting tangible and innovative solutions to tackle the climate crisis (UNFCC, 2024). 

2.3.6 ADNOC 2030 Sustainability Agenda 

ADNOC has outlined its commitment to sustainability and climate change mitigation through its 2030 Sustainability 
Strategy, which includes the following key initiatives: 

• GHG Reduction: ADNOC aims to decrease GHG intensity by 25% by 2030, positioning itself as one of the 
least carbon-intensive oil and gas companies globally. 

• Water Conservation: ADNOC commits to limiting freshwater consumption to below 0.5% of total water 
use. 

• Biodiversity Efforts: ADNOC plans to plant ten million mangrove seedlings to enhance biodiversity. 
• In-Country Value: ADNOC aims to achieve an In-Country Value (ICV) of 50% across its full value chain.
• Safety and Integrity: ADNOC is committed to being the global benchmark for safety and asset integrity.

• ADNOC also plans to expand its Carbon Capture, Utilization, and Storage (CCUS) capacity by 500%, 
increasing from the current 800,000 tonnes of CO2 captured annually to 5 million tonnes per year by 2030. 

ADNOC’s sustainability goals are aligned with the United Nations’ Sustainable Development Goals (SDGs), 
particularly SDG 13 on Climate Action. Additionally, ADNOC has signed a framework agreement with the 
Environment Agency - Abu Dhabi (EAD) and MOCCAE to explore greater collaboration in environmental protection 
and conservation. 

2.3.7 TAQA’s Sustainable Agenda 

As a partner with ADNOC in the TAZIZ Project, Abu Dhabi National Energy Company, PJSC (TAQA)’s Environmental, 
Social, and Governance (ESG) targets align closely with the United Nations’ Sustainable Development Goals (UN 
SDGs). TAQA is committed to contributing to the achievement of these goals, including: 

• Water management: ensuring the availability and sustainable management of water and sanitation for all.

• Energy access: ensuring access to affordable, reliable, sustainable, and modern energy for all. 
• Economic growth: promoting sustained, inclusive, and sustainable economic growth, along with full and 

productive employment and decent work for all. 

• Infrastructure and innovation: building resilient infrastructure, promoting inclusive and sustainable 
industrialization, and fostering innovation. 

• Climate action: taking urgent action to combat climate change and its impacts. 

2.3.8 UAE Hydrogen Roadmap 

The UAE Hydrogen Roadmap (United Arabe Emirates - Ministry of Energy and Infraestructure, 2021), introduced in 
2021, aims to position the UAE as a global leader in low-carbon hydrogen by leveraging its resources in natural gas 
and solar energy for both green and blue hydrogen production. The roadmap targets a 25% market share in key import 
markets, especially in Asia and Europe, by 2030, with the ambition of supporting the UAE’s Net Zero by 2050 Initiative. 
Key projects, including the TAZIZ blue ammonia plant and the 2 GW solar-based hydrogen plant by TAQA and Abu 
Dhabi Ports, highlight the UAE's commitment to developing a low-carbon hydrogen ecosystem and meeting export 
demand. 

2.3.9 UAE Hydrogen Strategy 

Launched in 2023, the UAE National Hydrogen Strategy builds upon the roadmap, focusing on achieving a production 
capacity of 1.4 million tonnes of low-carbon hydrogen by 2031. The strategy prioritizes decarbonizing sectors like 
heavy industry, transportation, and power, aiming to stimulate local demand through hydrogen "oases" and clean 
energy hubs. This strategy addresses the UAE’s net-zero goals by creating a clear regulatory framework, fostering 
international partnerships, and investing in hydrogen research and infrastructure. The UAE is positioned to expand 
into export markets while establishing itself as a top global producer (United Arab Emirates - Ministry of Energy and 
Infraestructure, 2023) 
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3 PROJECT DESIGN AND CONSTRUCTION CONSIDERATIONS 

The Project consists of the development of an ammonia facility that will be designed to produce ammonia using 
existing feedstock of H2 and N2 from other assets. The objective of the Project is to develop a new ammonia 
production plant as part of a large-scale, downstream manufacturing eco-system within the TICP, located within 
RIC. The following sections provide an overview of the Project, providing the Project’s purpose, context, scope, and 
significant components. In order to develop the subsequent sections of the Project description, data has been 
collated from direct sources (i.e., EPC Contractor Documents) and where not available, substituted with information 
from secondary sources such as the TA’ZIZ ESIA (BV, 2023). 

3.1 Project Harvest 

Project Harvest is being developed to produce ammonia and by-products which will be exported or 
reprocessed within the ADNOC facilities. The Project shall be designed to produce 1,000 KTA of ammonia using 
feedstock from existing assets. These existing assets, also located in RIC, include the Borouge polyolefin plant 
which will provide H2 and the ADNOC’s Mirfa Nitrogen Asset which will provide N2 in an initial phase. In future 
phases. H2 is anticipated to be sourced from the proposed ATR-CCUS plant. Figure 3-1 presents a high-level 
overview of the ammonia production process for the Project. The estimated quantities of H2 and N2 
feedstocks required for the ammonia unit are 252,381  Nm3/h and 84,186 Nm3/h, respectively. This will be 
used to produce ammonia via direct synthesis route for export (Tecnimont, 2023b).  

Adapted from: (BV, 2023b) 

Figure 3-1: Ammonia Plant Process Overview 

As mentioned, Project Harvest is part of the TICP and will be designed to process products from ADNOC’s Operating 
Companies (OPCOs).  

The Project will have interfaces with several other facilities within the TICP such as: 

• Utilities Plant: which will produce, and supply utilities required by the other plants present in the TICP; 
• Landing: will supply facilities required to manage the various physical flux in the TICP; and 

• Diamond: centralised infrastructure that includes buildings needed to support the operation of the 
different units such as laboratories, workshops, chemical warehouses. It also includes an administrative 
building and associated services such as canteens, clinics and a central fire station building. 

3.2 Project Location, Footprint and Site Description  

The Project will be located in a town called Al Ruwais, which is part of Al Dhafra Region, Emirates of Abu Dhabi, UAE. 
The proposed Project site, TICP, is located next to the current boundaries of the Ruwais Industrial Complex (RIC), 
situated on the Arabian Gulf Coast approximately 250 km west of the UAE’s capital, Abu Dhabi (Figure 3-2). The RIC 
is the 4th biggest single integrated refinery complex in the world and encompasses an area of 85 km2. Al Dhanna City 
will be where most of the operational workers of the project will be staying and is located to the south-southwest of 
the RIC, approximately 13 km from the Project site. 

The Project is located within the TICP Figure 3-3, to the east of the existing Ruwais Sulphur Handling Terminal-2 (SHT-
2) and also of the Borouge Petrochemical Complex, the Complex is being developed as an industrial hub for the 
chemical derivatives sector and includes multiple processing facilities, including Borouge 4. The TICP also has an 
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import/export terminal that handles bulk liquids and bulk solids, known as project Landing. The TICP has anchor 
downstream projects and ecosystem services facilities to support the chemical plants  (BV, 2023). 

Within the TICP, the Project will be located next to the Project Landing tankage area and the SALT project. It is 
estimated that the Harvest Project will have an area of around 108,479  m2 (Figure 3-3 ) (BV, 2023b). 

The area surrounding RIC has been developed as settlements, temporary settlements, as well as contractors’ areas, 
beach resorts, roads, industrial areas, facilities such as concrete batching plants, workshops, and irrigated 
plantations/horticulture. Beyond the developed zone, the region is a desert that supports sparse vegetation.  
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Figure 3-2: TICP Location 
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Figure 3-3: Project Location (within the TICP)
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3.3 Existing Site Conditions 

The site where the Project will be located is currently undeveloped with no permanent structures or existing utilities. 
No evidence of previous land uses has been identified within the Project site. The Project site is surrounded by 
ongoing construction activities associated with the development of the other projects related to the TICP, including  
Borouge 4. Borouge 4 is one of the largest industrial projects underway in the UAE, a polyolefin plant that will be 
located within the existing Borouge Industrial Complex. 

Figure 3-4 presents several photographs taken from within the TICP during the Diamond Project Infrastructure works 
in March 2023 which are considered to be representative of the conditions at the Project site. It is understood that 
there have been no changes in land use / limited activity since then. All of the construction and operational activities 
related to the Project and other plants will occur within the allocated area for the TICP and no additional land take 
will be required. 
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Figure 3-4: Photographs from several viewpoints in the TICP 

According to land use cover data from the EAD’s Environmental Portal (EnviroPortal, 2024), the Project site is located 
in an area characterized by mixed urban and vacant land use. It currently stands as an unused segment within the 
TICP, with no documented historical land use records. The landscape surrounding the Project site is mainly bare 
land with sparse vegetation and some built-up areas. 
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3.4 Project Layout and Design 

The Project will include the following main components:  

• Syngas compression 

• Ammonia synthesis section 
• Ammonia refrigeration section 

• Purge gas ammonia recovery 
• Process buildings (control room, electrical substation, compressor shelters) 
• Non-process buildings (warehouse/ workshop, guard house, and minor shelters) 

Project Harvest is designed with the objective of producing 1,000 KTA of ammonia for product sale. Two feedstocks 
are required for this process: H2 and N2 (Tecnimont, 2023b). The ammonia synthesis loop is designed to produce and 
export three main products at the battery limits:  

• Cold ammonia 
• High pressure steam 

• Off-gas 

3.4.1 Process Design 

The process design flow for normal conditions at the cold ammonia production temperature of -33°C is illustrated in 
Figure 3-5.  

 
Source: (Tecnimont, 2022a) 

Figure 3-5: Simplified Schematic a Typical Synthesis Loop 

The product specifications expected for the ammonia that results from the whole process are presented in Table 
3-1. 

Table 3-1: Product Ammonia Specifications 

Parameter Unit Value 

Operating temperature ºC -33 

Operating pressure Barg 6 

Total product rate KTA 1000 
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Parameter Unit Value 

Purity % (wt) 99.7 

Water content % (wt) 0.1-0.3 

Oil content ppm(wt) Max 5 

Source: (Wood, 2021) 

The process is further explained based on the information provided in the Project Design Basis (Tecnimont, 2023b) 
and the Process Description (Tecnimont, 2022a): 

The process design for the ammonia production facility revolves around the efficient compression and conversion 
of synthesis gas (syngas) into ammonia. Hydrogen and nitrogen gases are initially supplied through pipelines from 
external sources such as Borouge 4 and ADNOC’s Mirfa Nitrogen Asset. These gases are mixed in a 3:1 ratio (H₂ to 
N₂) to create syngas, which is then compressed using a four-stage centrifugal compressor. The compression process 
is carefully controlled, utilizing recycled gas to optimize the efficiency of the synthesis loop before the syngas enters 
the ammonia converter. 

Ammonia synthesis occurs in a fixed-bed, horizontal converter, which contains four catalyst beds optimized for 
maximum conversion of syngas to ammonia. The synthesis reaction (3H₂ + N₂ ↔ 2NH₃) is exothermic and is carefully 
managed to balance the optimal pressure and temperature conditions. Heat recovery systems capture the energy 
released, which is used to generate high-pressure steam and preheat feed gases, enhancing overall process 
efficiency. 

The final stage involves ammonia refrigeration, where the product is cooled to condense the liquid ammonia, and 
unreacted gases are separated. The refrigeration system consists of a three-stage centrifugal compressor, driven by 
a steam turbine, ensuring controlled condensation and recycling of gases within the loop. Excess ammonia is 
recovered through scrubbers and distillation columns, ensuring minimal waste and efficient use of resources 
throughout the process. 

3.4.2 Environmental Design 

The operation of the Project will produce several types of emissions that can pollute or harm the surrounding 
environment. Therefore, environmental design will be taken into account in relation to the Project. 

According to ADNOC’s HSE-EN-ST02 on Best Available Technology (BAT), BAT has been applied to control releases 
to the environment and to minimise their environmental impacts. The pollution prevention and control techniques 
considered should include all those that are technically feasible and economically viable (Tecnimont, 2024h). The 
BAT assessment study concluded that the design of the Project complied with BAT criteria, except for certain criteria 
where recommendations have been made. Use of BAT will assist ongoing efforts to mitigate short-term effects and 
solve additional energy, environmental, and safety concerns that are projected to arise from the Project. 

Air and Odour Emissions Control 

The Project does not have continuous point source of emissions, such as stacks or continuous flaring. The major 
emission sources would be from the flare header that collects releases from the process plant and from the vents of 
the plant. A separate flare for the ammonia storage tanks associated with the Project’s production will be located in 
Landing project. Additionally, odour from wastewater and sewage, from ammonia and potential oily spillages can 
also have impacts on the surrounding environment. The BAT assessment study found that the Project was compliant 
with the requirements of ADNOC standards regarding air emissions. Nevertheless, additional recommendations 
were outlined which are presented in the ESIA report. 

Wastewater Management 

The Project will generate several effluent sources such as wastewater return from syngas compressors, condensers, 
coolers, analysers, injection packages as well as sewage/ municipal and oil containing wastewater. The BAT 
assessment study found some gaps and that additional controls were required for this aspect to ensure compliance 
to the ADNOC Standard for PPC (HSE-EN-ST02) and the ADNOC Standard for Waste Management (HSE-EN-ST04).  
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No liquid effluent water shall be discharged to the environment unless it is properly treated and/or demonstrated to 
meet all applicable discharge criteria. Liquid ammonia drains from the plant are collected in vaporization pots and 
sent to flare (Tecnimont, 2022c). 

Solid Waste Management 

Most of the requirements for the BAT assessment study were met regarding solid waste, multiple streams of 
hazardous, non-hazardous, domestic, and medical wastes will produce solid waste in the plant. A specific waste 
management plan for the operation will be prepared in compliance with ADNOC standards, an additional 
recommendation was given as part of the BAT assessment. Vendor packages shall identify the waste stream for all 
the packages and provide recommendations for handling the waste and any special considerations to be aware of. 
Project will include the requirements for temporary storage for the expected waste to be generated in the Project 
(Tecnimont, 2022c). 

Soil and Groundwater Management 

The Project has been designed to ensure compliance with general requirements that all areas storing hazardous 
liquid materials, or have a potential impact to the environment, be constructed on impervious materials and have 
bunding with a capacity of 110% of the largest storage vessel or container at a minimum. 

Noise 

Noise sources anticipated from the Project operation include rotating equipment and engines as well as 
compressor, expected to impact workers in both construction and operation stages.  

In order for the Project to follow IFC standards and EHS guidelines, PPE suitable to the work environment must be 
provided to the workforce to ensure healthy and safe working conditions. According to the HSE Specifications 
(Tecnimont, 2022c), the control of noise at the source shall be taken as the ideal option. However, where this is not 
reasonably practicable, the next approach will be to treat the transmission path. Noise control is necessary for the 
purpose of reducing risk of damage to hearing, ensuring audio signals / warnings are audible enough, allowing better 
communication between personnel and on the overall providing an acceptable work environment. The workers are 
not allowed to be exposed to noise levels above 85 dB(A) without hearing protection. 

Energy Efficiency 

Considering the design and the efficiency of the process, an energy review report was produced by Tecnimont (2024j) 
to analyse energy related opportunities in order to reduce energy consumption, costs while maintain or increasing 
the energy efficiency of the plant. Several alternatives were analysed but energy reduction measures identified for 
the Project at that time were as follows: 

• Minimisation of heat/power/pressure losses; 
• Optimisation of pipe sizes to minimise life cycle costs; 
• Heat and power integration, including optimum use of waste heat; 

• Integration/optimisation based on risks and opportunities with neighbouring facilities; 
• Application of best practice in building design and construction; 

• Use of advanced longer-life lighting systems (e.g., Light Emitting Diodes (LEDs)); 
• Use of hot water absorption chillers for the plant air conditioning instead of electrical direct expansion A/C 

units; 
• Insulation of equipment and piping to reduce heat losses in warm systems into refrigerated systems; 

• All systems to have their piping sized to limit the required pumping/compression power optimisation. 

The BAT requirements for energy conservation were complied with by the Project design. 

Compliance with Regulations 

The Project will comply with all relevant local and international environmental regulations and standards. With 
reference to the environmental standards for emissions limits and environmental quality, while ADNOC standards 
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are considered as the minimal requirements, consideration should be given to the international best practices, 
where economically justifiable: 

• Environmental Directorate of the European Union (EU) 
• Environment Agency (UK) and Department for Environment, Food and Rural Affairs (DEFRA) 
• United States Environmental Protection Agency (USEPA) 

• World Bank Group (WBG) 
• International Finance Corporation (IFC) 

• World Health Organization (WHO) 

3.5 Project Activities 

3.5.1 Construction Activities 

The following activities are expected to happen during the construction phase of the Project based on Tecnimont 
documentation (Tecnimont, n.d.; Tecnimont, 2023j): 

• Mobilisation and site enabling works: Clearance, grading and levelling of the Project site and erection of 
the perimeter fence. Natural stones and stocks should be stored for future use e.g., stormwater control, 
erosion management. It is expected that topsoil will be retained and stored for re-use as well for 
reinstatement activities.  

• Barricading: Installation of fences and barriers around the construction site to prevent unauthorised 
access and protect the site. 

• Excavation, trenching and concrete works: Excavation and concrete pouring for foundations of 
construction facilities, fence poles, buildings, etc. It is expected that piling activities will occur up to 12 m 
below ground, which means that there is a risk of interfacing with groundwater below the site. The 
earthworks shall follow the general specifications for earthworks (Tecnimont, 2022g). 

• Temporary facilities for contractor and subcontractors: Based on the Project scope, several temporary 
construction facilities are envisioned for the execution of the Project namely site offices, first-aid buildings, 
mess hall buildings, warehouse, offices, laydown areas, guard house buildings, access roads, as well as 
parking and smoking areas. These temporary construction facilities will be located within the TICP.  

• Transportation of materials and workers: The materials needed for the construction of the Project will be 
transported from outside of the TICP boundary. Although their source is not certain, it is expected that 
several trucks will be moving in and out of the construction area. Critical components with oversized loads 
and awkward installation locations, such as ammonia synthesis converter, chillers, effluent exchangers, 
and lube oil pumps have been subjected to a special transport study inside the TICP area (Tecnimont, 
2022). 

• Worker facilities and transportation: workers will be staying in an existing labour camp during the 
construction of the Project, as such, transportation to and from the working site will be required. It is 
expected that a total of 41 vehicles will be expected daily during the peak construction period of the 
Project, three (3) light vehicles, six (6) buses, and 32 heavy vehicles (BV, 2023b). 

• Dewatering: During piling activities, dewatering will be necessary due to the groundwater interface being 
5  m below current site. Dewatered water quantity is expected to be around 1000 m3. Dewatered water will 
be routed to an evaporation pond. Water samples will be taken and analysed, if found compliance with 
Dutch Standards for groundwater quality and ADNOC Standards, water shall be reused onsite for dust 
suppressions (Tecnimont, 2024i).  

• Building construction: The construction of the buildings will require roofing, flooring, panelling, and 
painting. 

• Line piping: Erection and installation of underground and drainage piping systems which involve aligning, 
positioning and connections between pipes as well as bolting (Tecnimont, 2023j). 

• Electrical works: Installation of the power distribution system including transformers, distribution panels, 
electrical cables, installation of instruments and control systems associated with the Harvest plant as well 
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as safety and fire and gas detection systems, as well as the installation of lighting throughout the 
construction site if needed. 

3.5.2 Operational Activities 

• General maintenance: Regular maintenance activities such as equipment inspections, repairs and 
overhauls will be conducted to ensure the reliability and integrity of the plant, as well as its performance. 
Additionally, maintenance of internal roads, lights, and signage should be conducted to ensure 
functionality and safety.  

• Emergency management: To ensure safety and security of personnel, facilities, and the surrounding 
environment, emergency’s prevention related activities such as regular training, maintenance of 
emergency response equipment (e.g., protective gear, firefighting equipment, spill containment and 
cleanup materials as well as medical supplies). Additionally, assuring compliance of flaring and products 
is also essential to prevent emergencies as well as testing emergency shutdown systems associated with 
the plant. 

• Ammonia production and transportation: The production of ammonia is one of the core activities of 
operation of the plant. After production, the ammonia will then be stored in two 50 kt storage tanks in 
Project Landing and go through transportation by ship through the port terminal (BV, 2023b). 

• Flaring: it will also be one of the activities that defines the operation of the Project and involves the 
controlled combustion of excess or unwanted gases that cannot be processed or reclaimed. The process 
serves as a safety procedure that ensures the disposal of gases in start-ups, shutdowns, and emergency 
scenarios. It is expected that the flare for Harvest will be located within the Project site, while an additional 
and separate flare will be located in Landing for the ammonia storage tanks. The flare tip will be designed 
for a lifespan of 20 years, the flare purge will be nitrogen and the back-up purge gas will be LP fuel gas 
(Tecnimont, 2023m). 

• Staff transportation: It is expected that the staff from Harvest will have an estimated operational traffic 
volume of 48 light vehicles, six light trucks and 12 heavy vehicles per day, reaching a total of 66 vehicles. 
The TA’ZIZ development will have 72 parking spaces within the fences, and 50 parking spaces for cars as 
well as five for trucks outside the fence. 
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4 CLIMATE CHANGE RISK ASSESSMENT  

4.1 Introduction and Objectives  

The Climate Change Risk Assessment (CCRA) is a crucial aspect of the Equator Principles (EP4) (EP Assoc., 2020). 
Under EP4 Principle 2, a CCRA is required as follows (Ramboll, 2023):  

• Physical CCRA – for all Category A and, as appropriate, Category B Projects, and will include consideration 
of relevant physical risks.  

• Transition CCRA and alternatives analysis - for all Projects, in all locations, when combined Scope 1 and 
Scope 2 emissions are expected to be more than 100,000 tonnes of CO2 equivalent annually (100 KTA 
CO2eq). Consideration must be given to relevant Climate Transition Risks (as defined by the Task Force on 
Climate-related Financial Disclosures - TCFD) and an alternatives analysis completed which evaluates 
lower GHG intensive alternatives. For these Projects, the client is required to report the annual GHG 
emissions, to be verified by a formal third-party.  

In developing the present climate change risk assessment report, recommendations set forth by the TCFD have been 
followed. Since its establishment in 2015 by the Financial Stability Board (FSB), the TCFD has played a crucial role in 
promoting transparency and consistency in climate-related financial disclosures. In 2023, the International 
Financial Reporting Standards (IFRS) Foundation issued new recommendations through IFRS S2, which complement 
and expand upon the TCFD guidelines. These new standards aim to further standardize disclosures, integrating them 
with existing accounting standards to provide a more comprehensive and comparable view of climate impacts on 
corporate finances. Adopting these recommendations reinforces the commitment to transparency and 
accountability in managing climate risks. 

EP4 further outlines that the depth and nature of the CCRA will depend on the type of Project as well as the nature of 
risks, including their materiality and severity. The present CCRA aims to determine: 

• What are the current and anticipated climate risks (transition and/or physical of the Project’s operations) 
• Whether the Project has adequate plans, processes, policies, and systems in place to manage these risks. 

4.2 Project Screening 

The Project has been considered as Category A under EP4 (EP Assoc., 2020) and IFC PS (IFC, 2012) and as such, a 
CCRA is required under EP4. Furthermore, EP4 requires physical risks and transition risks (if applicable) to be 
assessed in the CCRA. As the physical risks are those resulting from climate change and can be event driven (acute) 
or longer-term shifts (chronic) in climate patterns, the transition risks are associated to the potential risks associated 
with the transition to a low-carbon economy or the implementation of policies and regulations aimed at mitigating 
climate change. 

To determine which risks are needed to assess in the present CCRA, it is crucial to do a GHG emissions 
quantification in first place. 

4.3 Methodology  

The CCRA for the Project is structured as follows, as the Project has already considered several of the associated 
climate physical risks in its design and management controls (Section 3): 

1. Defining the baseline conditions for climate based on current data. 
2. Defining the potential climate change scenarios likely to occur in the Project area, relevant to both the 

country and Project site and summarising the climate trends based on the TCFD Physical Risks which may 
impact the Project. 

3. Reviewing the extent of existing mitigation and controls against the relevant climate trends and determining 
whether residual effects may remain. 

4. Providing recommended actions to address any potential residual effects that may be present for each of 
the trends. 
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5 CLIMATE BASELINE CONDITIONS 

The Emirate of Abu Dhabi has a hot, arid desert climate, with seasonal variations in temperature, wind, humidity, and 
rainfall. The climate is generally categorized by two seasons: cooler winter months and warm summer months, with 
the remaining months being transitional. The cooler winter months of December to March experience average 
minimum temperatures typically between 12 – 13.4 °C and average lowest being 12.6 0C recorded in December, and 
the warm summer months of June to September experience average maximum temperatures between 46 – 48°C, 
with the highest average temperature recorded in August at 48 ºC (NCMS, 2023).  

The National Centre of Meteorology and Seismology (NCMS) operates meteorological weather stations across Abu 
Dhabi Emirate. Meteorological data from two stations closest to the Project site, Al Ruwais (17 Km) and Jabal Al 
Dhanna (15 Km) stations, illustrated in Figure 5-1, located to the West from the Project site has been analysed and 
presented within Table 5-1 and Table 5-2. 

Table 5-1: Averaged Annual Climate Data Recorded at Al Ruwais Between 2011 and 2023 

Month 
Temperature (ºC) Humidity (%) 

Rainfall (mm) 
Wind (Km/h) 

Max Mean Min Mean Max Mean Mean Min Mean Max Mean Max 

January 33.6 18.9 6 87 68 44 7.8 14 53 26 

February 37.8 20 6.3 85 63 37 2.2 15 61 29 

March 42 23.4 7.1 80 55 28 7.5 16 60 30 

April 46.9 27.8 13 74 46 19 5.5 15 66 30 

May 47.6 32.2 15.7 71 42 16 1 15 68 30 

June 47.9 33.9 20.2 77 47 18 0 15 60 31 

July 51.2 36 24.2 78 50 20 0 14 57 28 

August 50.1 36 25.3 83 56 22 0.2 14 68 28 

September 48.9 33.8 21 86 60 26 0 12 48 26 

October 44.1 30.2 17 85 62 32 0 12 62 24 

November 38.6 25.7 13.1 82 62 38 9.1 12 97 25 

December 34 21 8.7 87 71 50 2.9 12 41 24 
Source: (NCMS, 2023) 

Table 5-2: Averaged Annual Climate Data Recorded at Jabal Al Dhanna Between 2011 and 2023 

Month 
Temperature (ºC) Humidity (%) 

Rainfall 
(mm) 

Wind (Km/h) 

Max Mean Min Mean 
Max 

Mean Mean 
Min 

Mean Max Mean 
Max 

January 32.5 19.9 7.6 82 67 49 8.2 13 56 24 

February 36.6 20.5 9.5 84 64 38 0 12 51 24 

March 42.1 23.5 10.2 82 60 33 0.3 12 53 24 

April 45 26.5 11.9 78 56 26 0.6 11 64 23 

May 45 30.9 16.1 75 51 25 3.7 12 42 23 

June 47.5 33.4 20.2 79 55 29 0 12 45 24 

July 48.2 35.3 24 80 60 32 0 13 38 24 

August 48.7 35.8 25.6 80 59 31 0 12 36 23 

September 46.8 33.9 22.7 80 61 37 0 11 35 22 

October 40.5 31 19.4 82 63 41 0 11 33 20 

November 39.3 26.9 16.8 79 62 42 16 10 43 20 

December 31.8 22.4 11.6 81 65 46 5.6 10 31 19 
Source: (NCMS, 2023) 
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Figure 5-1: Meteorologic stations near the Project area 
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A summary of the data recorded at Al Ruwais and Jabal Al Dhanna is provided below: 

• Temperature: Both locations experience similar seasonal temperature variations, with peak temperature 
from May to August and cooler temperatures from December to February. Al Ruwais generally has slightly 
higher temperatures, with maximums ranging from 47.6°C to 51.2°C during warm months, compared to 
45°C to 48.7°C in Jabal Al Dhanna. 

• Humidity: Seasonal humidity patterns are similar, with higher levels from January to March and lower levels 
from October to December. Al Ruwais tends to have higher average humidity (80% to 87%) compared to 
Jabal Al Dhanna (79% to 84%). 

• Precipitation: Al Ruwais receives slightly more rainfall during the rainy months of January to March, 
averaging between 7.8 mm and 9.1 mm, while Jabal Al Dhanna gets 0.3 mm to 8.2 mm during the same 
period. 

• Wind: Both locations have similar wind patterns, with peak winds from November to January and calmer 
conditions from June to August. However, Al Ruwais generally experiences slightly higher average wind 
speeds during windy months compared to Jabal Al Dhanna. 

In conclusion, while Al Ruwais and Jabal Al Dhanna exhibit similar seasonal patterns in temperature, humidity, 
precipitation, and wind, Al Ruwais generally experiences more extreme conditions. Al Ruwais tends to have higher 
temperatures, higher average humidity levels, slightly more rainfall during the rainy season, and stronger average 
wind speeds during the windiest months compared to Jabal Al Dhanna. These distinctions highlight Al Ruwais as a 
location with more pronounced climatic variations, which could influence local environmental and human activities 
differently than in Jabal Al Dhanna. 

Site Specific Data 

Site-specific meteorologic data provided by ADNOC for the period 2019-2023 was also analysed. A summary of the 
provided data is presented in Table 5-3. 

Based on the meteorological data provided by ADNOC for the period 2019-2023, a detailed summary of monthly 
weather data, including ambient temperature, humidity, barometric pressure, wind direction, and wind speed is 
presented. Throughout the years, the mean maximum temperature ranges from 18.4°C in January to 36.7°C in July, 
with the mean minimum temperature following a similar pattern. Humidity fluctuates significantly, peaking in 
December with an average of 64.0%, while the lowest average humidity is recorded in April at 44.5%. Barometric 
pressure also varies, with the highest monthly mean of 1010.9 mb in January and the lowest mean of 988.9 mb in 
July. 

Wind direction and speed show seasonal variations, with notable shifts in the wind direction from predominantly 
south-westerly directions in January (mean 209.6 degrees) to north-westerly in February (mean 226.3 degrees) and 
varying throughout the year. The mean wind speed is highest in June at 3.4 m/s and lowest in October and November 
at 2.5 m/s. These variations reflect the changing weather patterns and climatic conditions over the year, providing 
valuable insights into the local climate's seasonal dynamics. 

The comparison between the meteorological data provided by ADNOC for the years 2019-2023 and the data from Al 
Ruwais and Jabal Al Dhanna spanning 2011-2023 reveals both similarities and differences. While all datasets exhibit 
similar seasonal temperature variations, with peak temperatures occurring in summer and cooler temperatures in 
winter, slight variations are observed in maximum temperatures, humidity levels, precipitation patterns, and wind 
speeds. These differences may be attributed to temporal variations and regional nuances in climate dynamics.  

In the ADNOC data, wind speeds in the Ruwais area generally exhibit a calm pattern, with occasional fluctuations 
observed primarily from January 2019 to December 2023. Mean wind speeds typically range from 2.5 to 3.4 m/s 
throughout the years. Analysis of the wind rose indicates that the prevailing wind direction in the area predominantly 
originates from the North, Northwest, and Northeast, with southerlies occasionally running from southwest to 
northeast.  
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Table 5-3: Averaged Annual Climate Data Recorded between 2019 and 2023 

Month 

AMBTEMP 
(10m) oC Humidity (%) BARPRESS mb Wind Direction 

(degree) 
Wind Speed 

(m/s) 

Mean 
Max Mean 

Mean 
Min 

Mean 
Max Mean 

Mean 
Min 

Mean 
Max Mean 

Mean 
Min 

Mean 
Max Mean 

Mean 
Min 

Mean 
Max Mean 

Mean 
Min 

January 18.4 19.6 18.4 68.6 63.0 58.6 1012.9 1010.9 1008.9 218.7 209.6 188.9 3.1 3.0 2.7 

February 21.8 20.4 19.9 64.2 60.2 55.3 1011.1 1008.8 1007.0 300.1 226.3 201.1 3.9 3.2 2.9 

March 23.2 22.2 21.0 59.8 56.0 50.9 1008.5 1006.8 1003.9 216.7 189.4 164.7 3.5 3.2 2.8 

April 28.7 27.7 26.3 48.5 44.5 41.1 1003.6 1002.1 1000.8 188.1 168.9 131.6 3.9 3.2 2.8 

May 32.7 31.9 31.0 48.4 40.6 33.2 999.0 998.0 997.5 246.5 183.0 152.0 3.7 3.0 2.8 

June 34.2 34.6 34.2 48.8 45.4 42.4 994.0 992.1 989.5 256.9 210.5 174.4 4.1 3.4 2.8 

July 36.7 36.1 35.5 55.1 50.9 44.4 990.4 988.9 986.9 178.3 152.7 123.0 3.5 3.0 2.4 

August 36.5 36.0 35.3 56.0 52.9 50.4 992.4 990.6 988.9 199.8 143.5 114.8 3.2 2.9 2.6 

September 34.6 34.0 33.6 62.3 58.8 56.2 997.8 996.3 994.8 169.1 151.6 115.7 2.9 2.6 2.3 

October 31.5 30.9 30.3 61.5 58.8 51.1 1004.1 1003.2 1002.4 167.6 147.7 122.8 2.8 2.5 2.3 

November 27.5 26.8 26.3 54.5 58.4 62.7 1008.9 1007.4 1006.2 215.3 183.1 147.4 2.8 2.5 2.3 

December 22.7 22.3 21.7 65.2 64.0 63.3 1011.2 1010.1 1008.9 234.2 222.3 205.7 2.8 2.5 2.2 

Source: ADNOC 
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                 Source: ADNOC 

Figure 5-2: Wind Rose   
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6 MATERIALITY ASSESSMENT – DOUBLE MATERIALITY CONCEPT 

6.1 Overview 

The concept of double materiality is integral to understanding and assessing climate-related risks and opportunities 
in a comprehensive manner. Double materiality encompasses two critical dimensions: environmental and social 
materiality and financial materiality. Environmental and social materiality concerns the impacts of a company's 
operations on the environment and society. On the other hand, financial materiality pertains to the impact of 
environmental, social, and governance (ESG) factors on a company's financial performance. 

The Task Force on Climate-related Financial Disclosures (TCFD) framework emphasizes the importance of financial 
materiality. It provides guidelines for companies to disclose climate-related financial risks and opportunities that 
could affect their financial stability. TCFD's recommendations are structured around four thematic areas: 
Governance, Strategy, Risk Management and Metrics and Targets. By focusing on these areas, TCFD aims to ensure 
that investors and other financial stakeholders have access to pertinent information to make informed decisions 
regarding the potential financial impacts of climate change on the organization. This approach aligns with the 
principle of financial materiality, which is crucial for maintaining investor confidence and ensuring accurate 
valuation of climate-related risks. 

On the other hand, the Equator Principles 4 (EP4) framework incorporates environmental and social materiality by 
requiring financial institutions to consider and manage the environmental and social risks associated with the 
projects they finance. EP4, under the Guidance Note on Climate Change Risk Assessment (Ramboll, 2023) assigns 
a detailed assessment of the potential adverse effects on the environment and communities, ensuring that financed 
projects adhere to stringent environmental and social standards. Its guidelines implicitly address this concept by 
requiring attention to both the project's impact on the environment and society, and the project's potential financial 
risks. This dual focus helps mitigate the broader risks associated with climate change, enhancing the sustainability 
and social responsibility of financed projects. 

More recently, the International Financial Reporting Standards (IFRS) have emphasized financial materiality, aiming 
to provide a true and fair view of a company's financial position and performance. However, there is a growing 
recognition within the IFRS Foundation of the need to integrate sustainability considerations into financial reporting. 
The establishment of the International Sustainability Standards Board (ISSB) by the IFRS Foundation marks a 
significant step towards developing global sustainability disclosure standards. These standards are expected to 
address both dimensions of double materiality by considering the financial impacts of environmental and social 
factors, as well as the effects of corporate activities on sustainability. This evolution indicates a broader alignment 
with the double materiality concept Figure 6-1, acknowledging that comprehensive risk assessment must account 
for how climate-related issues influence financial performance and how corporate actions impact the environment 
and society. 
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Source: (Ramboll, 2023) 

Figure 6-1: Double materiality concept  

In the context of the present Climate Change Risk Assessment (CCRA), the application of double materiality is 
crucial for a complete evaluation of risks and opportunities. By integrating both financial materiality and 
environmental and social materiality, the Project can develop a more robust understanding of climate-related risks. 
This dual perspective ensures that risk assessments not only consider the direct financial implications of climate 
change but also the broader environmental and social consequences of the Project operations. 

6.2 Environmental and Social Materiality – Impact Materiality 

Assessing the environmental and social materiality of the Harvest Project requires a deep understanding of the 
interconnectedness between business operations and the environment. This understanding enables the effective 
identification, assessment, and mitigation of climate-related risks. Environmental materiality directs attention to 
critical areas such as evaluating the project's carbon footprint through GHG assessments, monitoring resource 
usage, and managing pollution levels. These measures ensure responsible stewardship of natural resources and 
the mitigation of adverse environmental impacts. Similarly, social materiality emphasizes addressing social 
inequalities, safeguarding labour rights, promoting community well-being, and fostering robust stakeholder 
engagement throughout the Project lifecycle. Additionally, evaluating the Project's compatibility with existing 
National Climate Commitments is essential to aligning its objectives with broader sustainability goals and 
regulatory frameworks. 

6.2.1 GHG Impact Assessment 

The GHG impact assessment process is presented in Figure 6-2. The process begins with the quantification of the 
emissions from each phase of the Project whereafter the annual emission is compared against a significance 
threshold. The significance is considered in two ways, one from the IFC PS perspective and then from the EP 4 
perspective. Should the emissions be considered significant, mitigation is proposed, and the residual effect 
significance is reassessed based on the mitigation.  
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Figure 6-2: GHG Assessment Process 

6.2.1.1 GHG Quantification 

The Project will emit GHG emissions during both the construction and operation activities. The primary sources 
during construction are temporary power generation, construction equipment and vehicles. Based on retrospective 
assessment through the ESIA, limited vegetation cover was present on site prior to construction commencing and 
therefore the land use change is considered to be insignificant due to the lack of potential sinks. During operation 
there are no planned major combustion equipment operating continuously, however, electricity will be used from 
the local grid, supplied by the national network.  

The Project related emissions shall be calculated in alignment with the GHG Protocol (WRI WBSCD, 2021). This 
protocol provides standards and guidance for companies and other types of organizations preparing a GHG 
emissions inventory. For reporting purposes, there are three classifications of emissions, referred to as ‘Scopes’ 
outlined in the GHG Protocol, presented below: 

• Scope 1 - Direct GHG emissions: Direct GHG emissions occur from sources that are owned or controlled 
by the company, for example, emissions from combustion in owned vehicles. 

• Scope 2 – “Electricity”/acquired energy indirect GHG emissions: Scope 2 emissions are indirect 
emissions that occur using purchased electricity, steam, heat, or cooling (collectively referred to as 
“electricity”). These emissions are termed “Scope 2” and are considered an indirect emissions source 
(along with scope 3), because the emissions are a consequence of activities of the reporting organization 
but actually occur at sources owned or controlled by another organization (here, they are owned or 
controlled by an electricity generator or utility). 

• Scope 3 - Other indirect GHG emissions: Scope 3 is an optional reporting category that allows for the 
treatment of all other indirect emissions. Scope 3 emissions are a consequence of the activities of the 
company but occur from sources not owned or controlled by the company. Various examples of scope 3 
activities are extraction and production of purchased materials; transportation of purchased fuels; and use 
of sold products and services. 

In the context of the Project, the IFC PS 3 (IFC, 2012) outlines the following requirement: ‘For projects that are 
expected to or currently produce more than 25,000 tonnes of CO2-equivalent annually, the client will quantify direct 
emissions from the facilities owned or controlled within the physical project boundary, as well as indirect emissions 
associated with the off-site production of energy used by the project. Quantification of GHG emissions will be 
conducted by the client annually in accordance with internationally recognized methodologies and good practice.” 
Aligning this with the GHG Protocol terminology, the requisite infers Scope 1 and 2 emissions are required to be 
calculated to determine whether the threshold of 25,000 tonnes is reached.  

Furthermore, the EP (EP Assoc., 2020) outlines that a CCRA is required: 

For all Category A and, as appropriate, Category B Projects, and will include consideration of relevant physical risks 
as defined by the Task Force on Climate-Related Financial Disclosures (TCFD).  

For all Projects, in all locations, when combined Scope 1 and Scope 2 Emissions are expected to be more than 
100,000 tonnes of CO2 equivalent annually. Consideration must be given to relevant Climate Transition Risks (as 
defined by the TCFD) and an alternatives analysis completed which evaluates lower Greenhouse Gas (GHG) 
intensive alternatives. 

As such, the calculation of Scope 1 and 2 emissions is required to determine whether climate transition risks and 
alternative GHG analysis is required.  
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6.2.1.2 Methodology for GHG Emissions Calculation 

GHG emissions quantification for the Project was carried out by Monaco Engineering Solutions (MES) in their GHG 
Assessment Report and Management Plan (MES, 2024). The GHG emissions calculations are in line with the ADNOC 
Incorporation of BAT in GHG Management of Projects document, which provides guidance on GHG estimation and 
sets out advice for the key components necessary for undertaking a GHG emissions assessment, including: 

• The assessment must include annual direct and indirect emissions during lifetime of the proposed project.  

• The emissions of all GHG must be quantified and the net GHG emissions must be provided in 
tonnes CO2eq/ year using the emission factors as available from the guidance. 

The GHG emissions quantification has been carried out using the approach for direct GHG emissions (Scope 1) and 
acquired energy GHG emissions (Scope 2), as presented below. 

Detailed methodology and calculations, including all the factors and estimates used in the GHG emissions 
quantification, are described in the GHG Assessment Report and Management Plan (MES, 2024), provided in 
Appendix I. 

6.2.1.2.1 Scope 1 - Direct GHG Emissions 

Scope 1 emissions are direct GHG emissions, which are those generated by activities that are within the scope of 
the project. Scope 1 emission sources identified for the Project are listed in Table 6-1. 

Table 6-1: Scope 1 GHG emissions sources of the Project  

Facility/Activity Emission Source Type 

Construction Phase 

Combustion emissions for vehicles and construction equipment  Mobile Emission Sources 

Combustion emissions for onsite power generation using diesel generators Combustion Emission Sources 

Operation Phase 

Emissions from Flaring 

Project scope includes one flare within Battery Limit. 

Fuel gas use for flare pilot is continuous emission source 

Combustion Emission Sources 

Fugitive Emissions  

Emissions from components (flanges, valves and connections) based on parts 
count results for the Project  

Fugitive Emission Sources 

Vent Emissions 

Project scope include cold vents open to atmosphere that are under continuous 
operations and has GHG (i.e. CH4) as emissions component  

Emission Sources (vents) 

Diesel Consumption for Emergency Diesel Generators (EDG) 

EDGs for testing purpose (offload once per week and onload once per month) is a 
routine operation 

Combustion Emission Sources 

Source: (MES, 2024) 

6.2.1.2.2 Scope 2 - Indirect GHG Emissions 

Scope 2 emissions are indirect emissions that occur using purchased electricity, steam, heat, or cooling (collectively 
referred to as “electricity”). Carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O) are emitted to the 
atmosphere as fuels are burned to produce heat and power. Therefore, activities that use purchased electricity 
indirectly cause emissions of GHG. The resulting emissions depend on the amount of energy used and the mix of 
fuel that goes into producing this electricity. Scope 2 emissions sources considered for the Project are listed in next 
Table 6-2. 



 

Climate Change Risk Assessment  
Project Harvest  

 

  Page | 40 

Table 6-2: Scope 2 GHG emissions sources of the Project 

Facility/ Activity Emission Source Type 

Operation Phase 

Electricity Use for Operations 

Electricity Supply Sources 

Source: (MES, 2024) 

6.2.1.3 Construction Phase Emissions 

The estimated GHG emissions likely to arise from the Project construction are presented in Table 6-3.  

Table 6-3: Estimated GHG emissions – Project construction 

Source 
GHG emissions 

(tonnes CO2eq/ year) 

Diesel consumption for construction equipment, including cranes and other vehicles 1.7 

Diesel consumption from onsite power generation using diesel generators 1.2 

Total 2.9 

Source: (MES, 2024) 

6.2.1.4 Operation Phase Emissions 

The estimated GHG emissions likely to arise from the Project operation are presented in Table 6-4.  

Table 6-4: Estimated GHG emissions – Project operation  

Source GHG emissions (tonnes CO2eq/ year) 

Scope 1 

Flaring 67.7 

Fugitive emissions 5.6 

Venting 1.3 

Diesel generators 82.2 

Total 157 

Scope 2 

Electricity use 161,622 

Total 161,622 

Total (Scope 1 and 2) 161,779 

Source: (MES, 2024) 

6.2.1.5 Assessment of Significance 

Thresholds for significance of GHG emissions are not published nationally, however, the IFC Performance Standard 
(PS) 3 (IFC, 2012) outlines significant as 25,000 tonnes of CO2eq per year. Annual GHG emissions below this threshold 
are not considered significant in the context of this report. If emissions are considered significant, additional 
mitigation measures should be proposed. 

In the event the emissions are considered significant in the context of IFC PS 3, a further assessment of significance 
is undertaken based on the EP4 requirements (100,000 tonnes of CO2eq per year) to determine whether climate 
transition risks should be considered.  

Table 6-5 outlines the scope GHG emissions assessment based on the significance of the above criteria. Based on 
the quantification in Section 6.2.1.1 and that are justified in Appendix I (MES, 2024), neither construction nor 



 

Climate Change Risk Assessment  
Project Harvest  

 

  Page | 41 

operation Scope 1 emissions exceed the IFC PS 3 threshold of 25,000 tonnes CO2eq per year. However, operation 
scope 2 emissions exceed that value and the EP4 threshold for climate transition risks of 100,000 tonnes of 
CO2eq per year. 

Table 6-5: Scoping of Project GHG emissions based on significance 

Type of GHG emissions Construction Operation 

Scope 1 Emissions < 25,000 tonnes CO2eq per year – 
scoped out of assessment 

Emissions from planned activities are 
very limited (only 0.1% of total 

operational emissions) and < 25,000 
tonnes CO2eq per year – scoped out of 

assessment 

Scope 2 Emissions Not applicable (Grid electricity use is 
not currently envisaged) 

> 100,000 tonnes CO2eq per year – 
scoped in (alternatives and 

transitional risks assessment) 

6.2.2 GHG Alternative Analysis  

When the Project’s Scope 1 and Scope 2 GHG emissions are expected to exceed 100,000 tonnes of CO2eq per year , 
then a GHG alternative analysis needs to be carried out, as defined in EP4.  

This analysis needs to evaluate technically viable, financially feasible, and cost-effective options to reduce Project 
related GHG emissions throughout the design, construction, and operation phases of the project. This may be the 
use of low carbon fuels, the amount of material used and/or using recycled materials or even changes to business 
operations. Nevertheless, the alternatives should balance sustainability with economic viability.  

It is important to note that this analysis should be revisited and if necessary adapted to ensure its validity as the 
project progresses through its lifecycle. 

Since Scope 1 emissions are already considered low due to Project design considerations already in place, the focus 
was on decreasing Scope 2 emissions, with different levels of ambition, considering Project Design is already 
optimised for energy and there are no energy saving opportunities that can be economically implemented in the 
current design. Consequently, the focus was on acquiring green power, with the following scenarios, as established 
in the GHG Assessment Report and Management Plan (MES, 2024): 

• MA1 – acquiring 50% green power within the first 10 years of the Project, through the Abu Dhabi Emirates 
Water and Electricity Company (EWEC) 

• MA2 – acquiring 100% green power within the first 20 years of the Project, through the Abu Dhabi Emirates 
Water and Electricity Company (EWEC) 

The expected reduction targets for two scenarios are presented in the next Table 6-6. 

Table 6-6: Operational Scope 2 GHG emissions reduction targets 

Scenario 
Scope 2 GHG emissions 

Minimum reduction to the achieved Tonnes CO2eq/ year 

MA1 50% 80,811 

MA2 99% 0 

Source: (MES, 2024) 

6.2.3 Compatibility of the Project with National Climate Commitments 

National Climate Commitments (NCC) are essential frameworks through which countries articulate their strategies 
for reducing greenhouse gas emissions and adapting to the impacts of climate change. These commitments are 
critical for achieving the goals set forth in international agreements like the Paris Agreement, which aims to limit 
global warming to well below 2°C above pre-industrial levels or the Kyoto Protocol, both of which the UAE has 
approved, demonstrating its commitment to addressing climate change. For UEA, NCCs are particularly significant 
given the Emirates position as a major oil producer and its high vulnerability to climate change impacts such as 
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extreme heat and the rising sea level. In 2017, the National Climate Change Plan 2050 was adopted, with support of 
the MOCCAE, along with the already in place UAE’s Vision 2021, the Green Agenda 2030 and the more recent UAE’s 
Net Zero 2050. These commitments not only aim to mitigate environmental impacts but also enhance economic 
resilience and sustainability. 

Abu Dhabi is a region renowned for its high temperatures and desert climate. The coastal areas of the UAE are 
expected to experience rising temperatures and humidity, which could lead to higher mean tides, longer hot and 
humid seasons, more intense rainfall and increased chances of extreme weather events (like cyclones and storms). 
In the long-term, a significant share of coastline infrastructures will be vulnerable to sea level rise, while trades and 
services will be vulnerable to heatwaves and sandstorms. The National Climate Change Adaptation Program 
(NCCAP) was developed in collaboration with the Global Green Growth Institute (GGGI) to create resilience to these 
expected changes (BV, 2023). 

Regarding this Project, the primary risks impacting its vulnerability to climate change are related to the effects of 
rising average temperatures and sea level increase. 

Historic climate data from 1979 to 2023 shows the yearly temperature change in Abu Dhabi (Figure 6-3). The 
temperature increase through the year is clear with the mean temperature increasing from 27.6ºC in 1979 to 29.3ºC 
in 2023 – a 1.7ºC increase (Meteoblue, 2024). 

 
Source: (Meteoblue, 2024) 

Figure 6-3: Estimated mean annual temperature for the region of Abu Dhabi from 1979-2023 

A different source showcases the same trend, as seen in Figure 6-4, which presents the temperature anomaly from 
1900 to 2020 for the UAE, showcasing an increase of about 1.7-1.8ºC so far.  
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Source: (UNFCC, 2024) 

Figure 6-4: UAE temperature anomaly from 1900-2020 

Results from the Abu Dhabi Global Environmental Data Initiative’s Weather Research and Forecasting (AGEDI WRF) 
suggest a strong upward trend in average temperature in UAE, with an annual average increase of about 1.5-2ºC until 
2040. An increase of 2ºC to 3ºC during the summer months by 2060-2079 is also expected. The AGEDI WRF also 
forecasts a 10% increase in humidity across the entire Arabian Gulf by 2060-2079, with a significant rise during the 
summer months in northern UAE. A recent study focusing on the Arabian Peninsula indicates that extreme wet-bulb 
temperatures (a measure combining temperature and humidity) will rise to levels that could severely impact human 
habitability in the UAE by the end of the century (BV, 2023). 

Regarding precipitation, it’s suggested that an increase in annual precipitation will occur especially in the drier 
months in tandem with a reduction in the number of days where rainfall is actually recorded, which indicates that 
rainy days will be heavier (BV, 2023). The Intergovernmental Panel on Climate Change (IPCC) reports the same for 
many areas of the globe. 

The AGEDI Regional Ocean Model (ROM) model indicates that Sea Surface Temperatures (SST) in the Arabian Gulf 
could rise by approximately 1°C to 2°C by the end of the century (2100). Even in the medium-term, by the 2050s, SSTs 
could increase by up to 1°C. Additionally, shifts in sea surface salinity are anticipated due to changes in precipitation, 
evaporation, runoff, and ocean circulation. By mid-century, an increase in the salinity of UAE coastal waters is 
predicted. The Arabian Gulf's sea level is rising more rapidly than in many other oceanic regions worldwide, and this 
trend is projected to accelerate in the future. Notwithstanding, sea level change in the UAE coastline is dependent 
on a variety of factors like the wind, tidal and storm surges. If sea level rise in the UAE follows the patterns seen in 
neighbouring regions and progresses at a steady rate, the country could face an increase of approximately 0.06 
meters by mid-century, averaging 1.5 mm per year over the next 40 years (BV, 2023). In 2010, the Abu Dhabi 
Environmental Agency reported that rising sea levels could impact 85% of the UAE's population and 90% of its 
infrastructure. This is specially worrying for the Project which is located at about 5-6 meters above mean sea level. 

Changes in wind patterns due to climate change may also have an impact on the frequency and/or intensity of sand 
and dust storms. In late 2015, the World Meteorological Organisation (WMO) issued a climate outlook indicating that 
the elevated sea-surface temperatures caused by El Niño in the Indian and Pacific tropical oceans could lead to 
unpredictable weather events across the Middle East, such as dust storms (BV, 2023). 

There is also a possibility of more frequent occurring cyclones which would have an extremely high impact in the 
Arabian Gulf coast of the UAE. Nevertheless, it’s not an expected common occurrence.  

In 2018, Abu Dhabi Emirate was responsible for approximately 56% of the UAE's total GHG emissions. The following 
data outlines the sectors that emit the most GHG, according to the Greenhouse Gas Inventory and Projections for 
Abu Dhabi Emirate, from April 2021 (Table 6-7).  
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Table 6-7: GHG emissions in the Abu Dhabi Emirate (2016) 

 CO2 CH4 N2O PFCS HFCS SF6 

Gas quantity (Gg) 108,199.07 450.17 5.57 
0.00364 (CF4) 

0.000327 (C2F6) 
0.0015 0.0416 

Global Warming Potential (IPCC-SAR) 1 21 310 
6,500 (CF4) 

9,200 (C2F6) 
3,800 23,900 

Gas quantity (Gg-Equivalent) 108,199 9,454 1,727 26.83 5.78 993.26 

Gas contribution (%) 89.9% 7.9% 1.4% 0.9% 

CO2 – carbon dioxide; CH4 - methane; N2O – nitrous oxide; PFCS – perfluorocarbons; HFCS – hydrofluorocarbons; SF6 – sulphur 
hexafluoride  

Source: (Environment Agency - Abu Dhabi, 2021) 

According to the same source, most GHG emissions come from the energy sector, especially from activities related 
to electricity and water, oil and gas and manufacturing industries (Figure 6-5). 

 
Source: (Environment Agency - Abu Dhabi, 2021) 

Figure 6-5: Sources of GHG emission (2016) 

The Third Update of the Second Nationally Determined Contribution (NDC) for the UAE from 2023, titled 
“Accelerating Action Towards a Green, Inclusive and Resilient Economy”, sets “absolute, unconditional, economy-
wide emissions reduction targets for 2030” and it lowers the previous GHG net reduction target from 208 MtCO2e to 
182 MtCO2e. Despite ongoing economic and population growth, this target signifies a 19% absolute reduction in 
GHG emissions by 2030 compared to 2019 levels. As part of these sectoral targets, large-scale projects, such as 
Fertiglobe’s blue ammonia production facility in Abu Dhabi, the Harvest Project, support this reduction goal by 
employing carbon capture and storage (CCS) technologies. The facility, set to produce 1,000 kt of blue ammonia 
annually post-2025, exemplifies the UAE's commitment to innovative, low-carbon industrial solutions that align with 
the Net Zero by 2050 strategy (United Arab Emirates Ministry of Climate Change & Environment, 2023).  

Figure 6-6 provides an overview of the sectoral targets. This table excludes own emissions (scope 1) from power, 
water generation and negative emissions. 2019 and 2030 emission levels are rounded, while percentage reductions 
are calculated based on the original values.   
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Table 6-8: Overview of sectoral targets reduction 

Sector 2019 base year 2030 target year Percentage reduction (%) 

Power grid emission coefficient1 0.55 tCO2eq/MWh 0.27 tCO2eq/MWh -51 

Industry emissions 103 MtCO2eq 98 MtCO2eq -5 

Transport emissions 42 MtCO2eq 42 MtCO2eq -1 

Waste emissions 13 MtCO2eq 14 MtCO2eq 8 

Building emissions 62 MtCO2eq 27 MtCO2eq -56 

Agriculture emissions 6 MtCO2eq 4 MtCO2eq -22 

Source: (UNFCC, 2024) 

The following decarbonization initiatives have been implemented and are set to continue: 

• Energy generation: ongoing expansion of large-scale solar photovoltaic (PV) and nuclear power, 
complemented by advanced energy storage technologies. Additionally, a transition from coal to natural gas 
is underway. 

• Water production: the carbon footprint of the energy-intensive desalination sector is being reduced through 
the adoption of low-carbon reverse osmosis (RO) technologies for producing potable water. 

• Energy sector companies: TAQA, Dubai Electricity & Water Authority (DEWA), and Emirates Water and 
Electricity Company (EWEC) are advancing their sustainability agendas with the goal of achieving net zero 
by 2050. 

The Third Update of the Second Nationally Determined Contribution report also introduces new policy measures 
aimed at closing the gap toward the more ambitious 2030 target: 

• Carbon registry and trade system: establishes a robust framework for monitoring, reporting, and 
verification, along with free allowances that will gradually decrease over time. 

• Process switch: development of product standards for blended cement and concrete to drive industrial 
shifts. 

• Carbon Capture and Storage (CCS): introduces compensation for CCS network operators and transfers 
liability for storage operations to the government. 

• Hydrogen production: accelerates the development of low-carbon hydrogen production. 
• Decarbonization of passenger and freight transport: offers incentives to encourage the decarbonization of 

both passenger and freight transport across the nation. 

• Nature-based solutions: commits to planting 100 million mangroves by 2030, with the potential to 
significantly increase carbon sequestration by up to 3 MtCO2e per year. 

To verify the alignment of the Project, it is also important to evaluate the Project against three key questions: 

1. Is the project consistent with national policies and commitments for climate adaptation and resilience 
within the broader system and context in which it operates? 

2. Have project-related physical climate risks been identified and addressed? 
3. How resilient is the project design and strategy in adapting to the transition to a low-carbon economy? 

To answer these questions, a primary overview of UAE GHG emissions was made. As shown in Table 6-8, in 2019, 
the UAE emitted about 226 million tonnes of CO2eq, being the world’s 7th largest emitter per capita (24.9  tonnes 
CO2eq/person), with a total share of 0,5% of global emissions (Climate Watch, 2024). 

 
1Definition of power grid coefficient: total emissions for power reduction divided by delivered power demand for end use sector 
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Source: (World Resources Institute , 2024) 

Figure 6-6: Countries per capita emissions, 2019 

The highest per capita emitters were primarily countries with relatively small populations and highly emissions-
intensive industries (like oil and gas production), which is the applicable case for the UAE.  

The Project's consistency with UAE's national policies and commitments for climate adaptation and resilience was 
compared through a comprehensive assessment of its adherence to relevant National Climate Commitments, 
Nationally Determined Contributions, Long-Term Strategies (LTS), national communications, adaptation plans, and 
other climate resilience policy frameworks at the national, regional, and local levels. 

Based on the GHG assessment detailed in Section 6.2.1, the Project's actual contribution to overall greenhouse gas 
emissions in the UAE and Abu Dhabi can be effectively evaluated. The total emissions contribution from the 
construction sector is anticipated to occur over a maximum two-year construction period. With estimated emissions 
of 2.93 tonnes CO2eq per annum, this represents less than 0.000001% of the national emissions. For the operational 
phase, emissions are projected over the expected 30 years of the Project. Under an unmitigated scenario, Project 
annual emissions are estimated at 161,779 tonnes CO2eq, representing about 0.07% of UAE’s emissions (when 
considering the national emissions of 226 million tonnes of CO2eq reported in 2019). Building on the already 
mentioned data that, in 2018, 56% of the UAE’s total GHG emissions originated from the Abu Dhabi Emirate, and 
applying the same metric of 2019, the Project would account for 0.13% of Abu Dhabi’s annual emissions. However, 
given the recent increase in major developments in UAE, the percentage contribution of Harvest Project to national 
emissions is likely to be significantly lower.  

Overall, the Project is aligned with the country’s green agenda by diversifying its economy and by sustainably using 
the available resources, adopting circular economy ideals in reutilizing products (hydrogen and nitrogen) to produce 
a new valuable source of energy: blue ammonia. Blue ammonia is a secure high energy density low carbon fuel, with 
infrastructure for its storage and delivery technologies already in place. It can also be used directly in fuel cells, 
thermal engines and agriculture. Ammonia is absolutely essential for the producing of fertilizers that secure food 
security in the world and it is produced by combining hydrogen and nitrogen (Figure 6-7). CO2 is generally formed 
during the production of hydrogen. By using the hydrogen produced on the Borouge plant (instead of hydrogen 
produced to specifically yield ammonia) and eventually in the future Carbon Capture Utilization and Storage (CCUS) 
facility, the Project will avoid those CO2 emissions. Nitrogen will come from ADNOC’s Mirfa Nitrogen Asset, providing 
the full ingredients for the low-carbon ammonia production.  
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                            Source: (Fertilizers Europe , 2023) 

Figure 6-7: Traditional fertilizer production 

The agriculture sector, like others, must become more sustainable. For example, the European Fertilizer Industry 
has set a goal of "Decarbonizing Fertilizers by 2025." The members of this association are committed to reducing 
their scope 1 and 2 GHG emissions by 70% compared to 2020 and going climate neutral by 2050. Part of this objective 
will be achieved by using low carbon ammonia, making the current Project a key part of the solution worldwide.  

This alignment suggests a positive contribution to the nation's sustainable development goals, in addition to the 
Project’s relative small impact on national GHG emissions. As mentioned in chapter 2.3.6, ADNOC has a 
sustainability strategy that focus on becoming one of the least carbon-intensive oil and gas companies globally, by 
decreasing GHG intensity, planting 10 million mangrove seedlings and expanding its carbon capture capacity. TAQA 
is also committed to its sustainable goals, as presented in chapter 2.3.7, with less specific targets: promoting 
sustainable economic growth and ensuring access to reliable and sustainable energy for all. Although the Project 
will utilize chemicals from the petrochemical industry, it aligns with sustainability goals by repurposing materials 
that would otherwise contribute to pollution and implementing measures throughout its production process to 
reduce carbon intensity. As a result, the Project supports decarbonization rather than undermining it. 

As previously mentioned, the UAE government has introduced numerous initiatives aimed at reducing GHG 
emissions, focusing on economic diversification, enhancing resilience, and reassessing hydrocarbon production 
with sustainability as a core pillar. Section 7.1 examines the identification and analysis of physical climate risks to 
ensure that the Harvest Project integrates measures to mitigate and adapt to potential climate impacts. This 
assessment verifies that Project-related climate risks are identified and adequately addressed in alignment with the 
UAE's climate resilience requirements. 

6.3 CLIMATE RESILIENT DESIGN AND STRATEGY - FINANCIAL MATERIALITY 

6.3.1 Climate Change Scenarios  

Financial materiality in the context of the present CCRA report refers to the significance of climate-related risks and 
opportunities in influencing a company’s financial performance and position. It encompasses the potential impacts 
of climate change on revenues, costs, assets, and liabilities. Financial materiality assesses how climate-related 
issues, such as regulatory changes, physical climate impacts, and market shifts, could affect financial statements 
and future decisions.  

Considering the escalating impacts of climate change, it is crucial to incorporate climate resilience into 
infrastructure planning and development. The present section is dedicated to aligning the Project with the guidelines 
outlined by the Task Force on Climate-related Financial Disclosures (TCFD) to fortify climate resilience. The TCFD 
was founded with the aim of fostering transparency in disclosing financial information pertaining to climate risks. Its 
primary objective is to aid companies and investors in comprehensively grasping and divulging climate-related 
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financial risks. The TCFD presents a structured framework comprising four key domains: Governance, Strategy, Risk 
Management, and Metrics and Targets. 

As outlined in section 6.2.3, an assessment of the NDC was conducted to guide UAE's commitments in adapting its 
territory to the realities of climate change. To comprehend how projects must be reconfigured to accommodate 
forthcoming climate change scenarios, it is essential to analyse the anticipated scenarios for the country. To 
facilitate this, data from the Intergovernmental Panel on Climate Change's (IPCC) Fifth Assessment Report was 
scrutinized and the Representative Concentration Pathways (RCP) analysed. RCP are scenarios used to model and 
project future greenhouse gas concentrations and their associated climate impacts. These pathways provide a range 
of possible future emissions trajectories based on different assumptions about future socio-economic and 
technological developments.  

There are four main RCP scenarios - RCP2.6, RCP4.5, RCP6.0, and RCP8.5: 

• RCP2.6: This scenario represents a low-emission pathway where stringent mitigation efforts are 
implemented to limit global warming to well below 2°C above pre-industrial levels by the end of the 
21st century. It assumes significant reductions in greenhouse gas emissions through widespread 
adoption of renewable energy, energy efficiency improvements, and carbon capture and storage 
technologies. 

• RCP4.5: This scenario represents a medium-emission pathway where emissions peak around the 
middle of the 21st century before declining due to moderate mitigation efforts. It assumes that various 
climate policies and measures are implemented to reduce emissions, but they are not as ambitious 
as those in the RCP2.6 scenario. 

• RCP6.0: This scenario represents a higher-emission pathway where emissions continue to rise 
throughout the 21st century before stabilizing towards the end. It assumes that global efforts to 
mitigate emissions are limited, and fossil fuel use continues to dominate the energy sector, albeit with 
improvements in energy efficiency. 

• RCP8.5: This scenario represents a very high-emission pathway where emissions continue to increase 
throughout the 21st century without any significant mitigation efforts. It assumes a future with rapid 
population growth, limited technological innovation, and heavy reliance on fossil fuels. 

6.3.1.1 Climate Change Scenarios – Regional Context 

With access to a climate analytics impact explorer (Climate Watch, 2024), it was possible to assess how climate 
impacts related to mean air temperature would affect the Abu Dhabi region, where the Project will be located. The 
climate changes in the area considering the different scenarios and the indicators more relevant to the Project are 
presented in Table 6-9.  

Table 6-9: Climate change scenarios for Abu Dhabi considering temperature and precipitation related 
indicators 

Indicator Scenario Conclusions 

Mean Air temperature 

RCP2.6 
The mean temperature will rise until it reaches a warming level of 1.6ºC by 2055 and 
stabilizes until 2100.  

RCP4.5 The mean temperature will rise to reach a warming level of 2.1ºC in 2055, continuing to 
increase until it reaches 2.8ºC by 2090, stabilizing until 2100. 

RCP6.0 
The mean temperature will rise to reach a warming level of 2.2ºC in 2060, 2.8ºC in 2075, 
3.6ºC in 2090ºC and 3.9ºC in 2100. 

RCP8.5 
The worst-case scenario presents a steep rise in warming temperature, reaching 2ºC 
warmer in 2045, 4ºC in 2065 and 5ºC in 2085, 6ºC in 2100 with the possibility to rise 
further 
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Indicator Scenario Conclusions 

Labour productivity 
due to heat stress 

RCP2.6 
When considering the warming level of 1.7ºC by 2055, the productivity will decrease due 
to heat stress by 6.7 percentage points (pp) and stabilise until 2100. 

RCP4.5 The productivity due to heat stress will decrease by 8.6 pp in 2055, further decreasing 
until 2090, where will decrease 11.9 pp up to 2100. 

RCP6.0 
Productivity will decrease 9.3 pp by 2060, 11.9 pp by 2075, 15.1 pp by 2090 and 16.3 pp 
by 2100.  

RCP8.5 A steep decrease in productivity is found in this scenario, without stable periods and 
reaching -27.6 pp by 2100. 

Precipitation 

RCP2.6 
Precipitation is relatively stable from 2035 forward, with a median of 31.7% by 2040 and 
29.2% by 2055, maintaining that value until 2100.  

RCP4.5 Precipitation is lower under this scenario, climbing to 30.8% in 2045 and subsequently 
decreasing to 26.9% in 2055 and 11.8% in 2090, stabilizing until 2100.  

RCP6.0 
Precipitation in this scenario is more variable, going from 29.2% in 2045 to 30.2% in 
2055, 21.9% in 2060, 11.8% in 2075, 13.3% in 2085, 11.7% in 2090 and 12.9% in 2100.  

RCP8.5 
The precipitation rate will increase reaching 30.2% by 2040, followed by a steep 
decrease reaching 10.8% by 2055, 9.4% by 2065, 2.6% by 2080, 6.1% by 2085 and 5.6% 
by 2100.  

Extreme Rainfall (5-
day) 

RCP2.6 Under this scenario, the extreme rainfall percentage is fairly stable reaching 12.1% by 
2040, 14% by 2055 and then stabilizing until 2100.  

RCP4.5 
The stability is maintained in this scenario, with the relative change in extreme rainfall 
getting to 14% by 2040, 8.1% by 2055, 12% by 2080 and 11.4% by 2090, maintaining this 
value until 2100.  

RCP6.0 
Continuing the stability trend, the percentage reaches 12.1% by 2040, 10.4% by 2055, 
9.8% by 2080, 2.5% by 2090 and 4.3% by 2100. 

RCP8.5 While it maintains relative stability, getting to 10.4% by 2040 and 10.5% by 2055, it starts 
gradually decreasing to 0.2% by 2065, -3.7% by 2085 and 2.8% by 2100.  

Note: 

RCP2.6 Assumes that CO2 emissions start declining by 2020 and reach zero by 2100. This scenario is likely 
(66-90% chance) to limit global warming below 2°C by 2100. 

RCP4.5 
Assumes that CO2 emissions start declining by approximately 2045 and reach roughly half of their 
2050 levels by 2100. RCP 4.5 is more likely than not to result in global temperature rise between 2 °C 
and 3 °C. 

RCP6.0 
Global emissions are assumed to peak around 2080 then decline. Leading to a global temperature 
rise by about 3-4°C by 2100. 

RCP8.5 Assumes that global emissions continue to rise throughout the 21st century, leading to a global mean 
temperature rise of close to 4°C in 2100. 

 

Based on the analysis presented in the Table 6-9, it is evident that different climate scenarios, as represented by 
RCPs, result in varying levels of climate change impacts. For clarity, the scenarios are summarized below. 

Under RCP2.6 - low-emission pathway, the mean air temperature is projected to increase to 1.6ºC by 2055, 
stabilizing thereafter until 2100. Labour productivity due to heat stress is expected to decline by 6.7 pp in 2055, 
stabilizing until 2100. Precipitation shows relative stability within itself, with a median increase of 31.7% by 2040 and 
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29.2% by 2055, maintaining that value until 2100. Regarding extreme rainfall events, it remains relatively stable and 
low throughout the years, reaching 14% by 2055-2100. 

In contrast, under RCP4.5 - moderate-emission pathway, the mean air temperature is anticipated to rise to 2.1ºC 
by 2055, with further escalation to 2.8ºC by 2100. Labour productivity due to heat stress is projected to decline by 
8.6 pp in 2055, dropping further to 11.9 pp by 2100. Precipitation is expected to decrease, with a median increase of 
30.8% by 2045 but a steep decline to 11.8% by 2100. There is slight variation in extreme rainfall percentages, getting 
to 8.1% in 2055 and rising to 11.4% by 2090. 

In the worst-case scenario of RCP8.5 – known as business as usual or high-emission pathway - the mean air 
temperature is forecasted to rise steeply, reaching 3ºC by 2055, 4ºC by 2065, and as high as 6ºC by 2100. Labour 
productivity due to heat stress is projected to decline significantly, potentially reaching 27.6 pp by 2100 without 
stable periods. Precipitation exhibits instability, with an increase to 30.2% by 2040, followed by a steep decrease 
reaching 2.6% by 2080. There are also fluctuations in extreme rainfall, with the variation reaching 10.5% by 2055 but 
gradually decreasing to -3.7% by 2085 and 2.8% by 2100.  

The analysis of climate scenarios reveals several potential risks that the Project may face, requiring careful 
consideration and proactive mitigation measures. These risks include increased mean air temperatures, leading to 
heat stress and reduced labour productivity, particularly in outdoor settings. Additionally, changes in precipitation 
patterns pose challenges such as decreased rainfall in some scenarios, potentially affecting water availability and 
agricultural productivity. Extreme weather events, such as heavy rainfall, could also become more frequent and 
intense, posing risks to infrastructure and safety. Furthermore, the variability and uncertainty inherent in future 
climate projections underscore the need for adaptive strategies that can accommodate a wide range of potential 
climate outcomes. Addressing these risks requires a multi-faceted approach, including robust infrastructure design, 
sustainable land use planning, and effective climate adaptation strategies to ensure the Project's long-term 
resilience.  

6.3.1.2 Climate Change Scenarios – Project Site  

A recent climate modelling study was undertaken by Marsh (Marsh, 2023) for TAZIZ Project area, which includes the 
Harvest Project. The modelling approach used was XDI Climate model. Key weather climate variables were modelled 
from 2020 to 2100, including temperature, windspeed, flood risk and precipitation. 

The climate model conducted simulations under three different warming scenarios: RCP2.6, RCP6.0, and RCP8.5. 
These simulations were used to calculate climate variables such as flood depth, temperature, humidity, and wind 
speed, in order to inform the underlying physical risk to the site and its operations. 

In Figure 6-8, it is possible to assess the correspondence between scenarios and temperature increase over the 
modelled period. The RCP modelled was RCP 8.5 – Global temperature rise to 2100 is 3.5oC. 
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Source: (Marsh, 2023) 

Figure 6-8: Scenarios and temperature increase correspondence  

The main findings of the modelling approach are divided in the following climate risks: 

• Flooding (river, coastal & surface water) 

By 2100, the primary climate-related physical risk for the TA'ZIZ area is anticipated to be flood events (Figure 6-9). 
The main contributor to this flood risk is coastal inundation, driven by the site's proximity to the coast. Sea levels in 
the area are projected to rise by approximately 2 m. Both riverine and surface water flooding impacted a portion of 
the sites modelled, however the damage was minimal compared to the risk from coastal inundation and the risk did 
not increase over the time period. 
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Source: (Marsh, 2023) 

Figure 6-9: Flood depth per year  

• Extreme heat 

Extreme heat expected to impact the site, with the failure probability reaching 69.7% chance in any one day by 2060, 
as showcased in Figure 6-11. Temperature will increase over the time, as can be seen in Figure 6-10, with an increase 
of 10% from 2020 to 2100. Equipment and infrastructure on site will need to be able to function under high ambient 
temperatures for sustained periods of time. 

 
Source: (Marsh, 2023) 

Figure 6-10: Change in temperature per year in RCP 8.5 
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Failure probability is assessed based on country-specific threshold temperatures – for TA'ZIZ this is 47.25°C. This 
can lead to disruption caused by extreme heat, and the probability rises significantly between 2020 and 2070, 
slowing up until 2100 where failure probability is 97%, according to the Figure 6-11. 

 
Source: (Marsh, 2023) 

Figure 6-11: Failure probability in regards the temperature rising over the years 

Other scenarios that can affect the Project area are the extreme wind, drought and soil movement and the main 
findings are outlined below: 

• Extreme wind will impact the entire site however damage is expected to be low. The maximum wind speed 
modelled is constant up to 2100, however it is high and would have the ability to cause structural damage. 

• Drought risk is expected throughout the entire 2020-2100 period, as projected given the desert location of 
the site, since no rainfall is expected. This suggests that supply of fresh water to the site may be severely 
restricted. 

• Approximately 4% of the site is expected to be impacted by soil movement, however the damage would be 
minimal. 

6.3.1.3 Summary of Climate Change Scenarios 

Temperature Increases: Both regional and site-specific scenarios project substantial temperature rise, with TA'ZIZ 
experiencing extreme heat risks earlier, reaching 50°C by 2060. In contrast, regional temperature increases remain 
comparatively lower under RCP2.6 and RCP4.5 pathways. 

Heat Stress & Productivity: Labour productivity across the region is forecasted to decline due to increased heat 
stress, paralleling the extreme heat risks at TA'ZIZ, where equipment failures may become critical by 2060. 

Precipitation & Water Stress: Regional projections indicate declining precipitation, therefore TA'ZIZ faces severe 
drought conditions, with no rainfall expected from 2020 to 2100, which could lead to significant water supply 
challenges. 

Flooding & Coastal Risks: TA'ZIZ is highly vulnerable to coastal inundation due to projected sea level rises, though 
risk mitigation efforts, such as elevating the site, are expected to reduce this threat. In contrast, regional climate 
projections do not highlight a similarly severe risk from sea level rise. 

In summary, both the Abu Dhabi region and the Project site face significant challenges from rising temperatures and 
heat stress. However, TA'ZIZ encounters additional site-specific risks, including coastal flooding and extreme 
drought, requiring targeted mitigation strategies. 
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6.3.2 Project Design Strategy for Climate Change Adaptation 

To adapt to various climate scenarios, particularly the risks of flooding due to rising sea levels and increasing 
temperatures, the design of Project has been modified accordingly. To mitigate the risk of sea-level rise, the entire 
TA’ZIZ site, including the Harvest area, has been elevated to approximately 6 meters. This elevation places the 
development outside the high-risk zone for coastal flooding, thereby minimizing the threat of inundation.  

However, protective measures for the sea-facing portion of the TA’ZIZ platform should be considered, as sea-level 
rise and storm surges may lead to erosion or damage if the area is not sufficiently reinforced. Additionally, terracing 
the site will aid in managing surface water by utilizing gravitational forces to channel water from rainfall events 
toward the sea, potentially through drainage systems like U- or V-channels and retention ponds, if necessary. 

To further minimize the impacts of climate change, mitigation strategies and recommendations are detailed in 
Section 7. The Project will also incorporate the Best Available Techniques, particularly concerning air quality and 
emissions. A report by Monaco Engineering Solutions (MES, 2024a) has assessed these BATs, which will be applied 
throughout the Project. The primary requirements, already aligned with the Project design, are outlined below, with 
additional standards detailed in the MES report. 

Key Environmental Guidelines integrated into the Project Design are the following: 

• All facilities are designed to remain within 25% of long-term (annual) Federal AAQ Standards (except for 
particulate matter), supporting sustainable development within the airshed. 

• The design includes pre-treatment plants, wastewater treatment plants, and waste management systems, 
ensuring effective control of odour emissions. 

• Flares will operate continuously with a flame, monitored via thermocouples or equivalent devices, as 
specified in the design. 

• Flow monitoring devices, such as Ultrasonic or Thermal Flow Meters, have been incorporated to monitor 
vapor flow after the liquid knockout drum (KOD), with unit-specific flowmeters facilitating early leak 
detection. 

• Elevated flare heights conform to API RP 521 guidelines, with each flare designed to support smokeless 
flaring (Ringelmann 1) for at least 15% of the design flare load. 

• The system maintains a minimum calorific value of 7.45 MJ/Sm³ for flared material, ensuring vendor-
guaranteed destruction efficiency of 98% or higher. 

• Routine flaring is not part of the design and is strictly prohibited. 
• Open-ended valves are equipped with caps, blind flanges, plugs, or secondary valves, which remain closed 

except during sampling, as per the project specifications. 

• The design ensures that all leaking components or those returned to service will be monitored after 
maintenance. 

• Cold venting is avoided in the design where feasible. 
• All newly procured systems and equipment comply with the prohibition of ozone-depleting substances, 

such as CFCs, HCFCs, and Halons. 
• The project design includes recovery systems for NH₃ from purge and flash gases in a closed-loop process. 

• Discharge systems are designed to meet all relevant regulatory discharge limits. 
• Stormwater management is integrated into the design, where the first flush from stormwater is collected, 

and any subsequent rainwater from industrial areas and hazardous material storage is directed to the 
stormwater drainage system. 

The Project's compliance with the identified BAT standard requirements serves as a key measure to minimise its 
contribution to further climate change by effectively limiting emissions and preventing the release of harmful 
substances. This dual approach not only protects the Project from the adverse effects of climate change but also 
aligns with global sustainability goals, reducing its environmental footprint while ensuring long-term resilience and 
operational sustainability.  
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6.3.3 Consideration of Financial Risks 

It is expected that the Project will encounter climate-related risks primarily directed towards physical risks (refer to 
Section 7 for details). However, physical risks often have associated financial implications. Considering the scenario 
analysis and potential risks mainly for RCP 4.5 and RCP 8.5, and given the Project's design life of approximately 30 
years with a construction period of two years, the following financial trends may cause adverse effects: 

• The need for additional infrastructure and resources to manage climate risks such as heatwaves, 
sandstorms, and flooding can lead to increased operational and maintenance costs. 

• Sectors sensitive to climate impacts, including agriculture and energy, may experience price fluctuations 
and supply chain disruptions. 

• Reduced revenue and higher costs could result from negative impacts on the workforce and decreased 
worker productivity due to the higher frequency of heatwaves. 

• Climate risks may affect creditworthiness, potentially raising borrowing costs for investors. 
• Insurance premiums could increase, and there may be a reduced availability of insurance for assets 

located in "high-risk" areas. 

These financial implications underscore the importance of integrating robust climate resilience strategies into the 
Project design and operational planning to mitigate potential risks and ensure long-term sustainability. 
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7 CLIMATE-RELATED RISKS 

7.1 PHYSICAL RISKS 

7.1.1 Overview 

The impacts of climate change on physical risks can manifest as acute, event-driven occurrences or gradual chronic, 
longer-term shifts in climate patterns. Acute physical risks refer to those that are event-driven, including 
increased severity of extreme weather events, such as cyclones, hurricanes, or floods. On the hand, chronic 
physical risks refer to long-term shifts in climate patterns (such as sustained higher temperatures) that may 
cause sea level rise or chronic heat waves (TCFD, 2017). 

These risks present financial implications for organizations, encompassing direct damages to assets and indirect 
repercussions from supply chain interruptions. Moreover, fluctuations in water availability, sourcing, and quality, 
along with challenges to food security and extreme temperature variations, can all influence an organization's 
financial performance. These factors affect not only the organization's infrastructure and operations but also its 
supply chain, transportation requirements, and employee safety. 

Considering the Project design life of approximately 30 years, the following trends have the potential to cause 
adverse effects: 

• Increased mean annual temperature and sea level rise; 
• Erratic rainfall (increasing flood trend and predicted decreasing trend in rainfall) that could lead to flooding; 
• Sandstorms and dust events could potentially result in implications on the infrastructure, transportation, 

and human health. 

After analysing the most probable scenarios (see section 6.3.1), physical risks were evaluated for the Project, 
focusing on the operational phase (when GHG emissions are expected to exceed thresholds for climate risks, as 
described in previous section 6.2.1). These risks were categorized as either acute or chronic, detailing the potential 
impacts and the appropriate mitigation measures that should be implemented, when necessary. 

7.1.2 Physical Risks Appraisal 

The overall Project operation duration is about 30 years. An overview of the climate change physical trends and 
mitigation for the Project operation is presented in Table 7-1. 
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Table 7-1: Climate Change Physical Appraisal – Project Operation 

Physical Risk Type Climate Change Trend Potential Environmental and 
Social Impacts on the Project Potential Financial Impacts on the Project Mitigation and/or Controls Residual Effects and Additional Controls/ Monitoring 

Increased severity 
of extreme weather 
events (e.g., 
cyclones, floods) 

Acute 

- Erratic rainfall 
increasing flooding 
potential (increasing 
flood trend and 
predicted 
decreasing trend in 
rainfall) 

- Occurrence of high 
winds/ cyclones 

- Increased risk of flooding during 
rainfall events 

- Operational disruptions: more 
intense storms can disrupt daily 
activities and operations 

- Increased risks of damages and 
injuries, impacting the Project 
facilities and workers, 
communities, and infrastructure 

- Reduced revenue from decreased production 
capacity (e.g., transport difficulties, supply chain 
interruptions) 

- Reduced revenue and higher costs from negative 
impacts on workforce (e.g., health, safety, 
absenteeism) 

- Write-offs and early retirement of existing assets 
(e.g., damage to property and assets in “high-risk” 
locations) 

- Increased capital costs (e.g., damage to facilities 
increasing maintenance costs) 

Schedules of maintenance activities should be adjusted based on 
weather forecasts (unessential work shall stop upon the occurrence 
of such extreme weather), and Emergency Preparedness and 
Response Plan should be in place for the rapid evacuation of 
workers and securing of materials and equipment. Additionally, 
temporary, and permanent structures should be designed to 
withstand the increased severity of extreme weather events, 
ensuring the safety of personnel and minimising facilities damages 
and operational disruptions. 

It is also recommended the establishment of a drainage system to 
control storm water run-off and entry, namely during heavy rainfall 
or flooding. Sustainable Drainage Systems (SuDS) can be used to 
collect and drain water naturally, by use of site grading/ slopes, 
swales, and open channels, for example. 

Residual effects: potential facilities damage or people injuries 

Additional controls/ monitoring: 

- Establish and implement a Greenhouse Gas (GHG) 
Management Plan outlining monitoring, mitigation and 
reporting requirements to reduce GHG emissions 

- Establish and implement an Energy, Water and Materials 
Conservation Plan, to reduce carbon footprint and enhance 
sustainability (incorporation of renewable energy sources 
should be considered) 

- Establish a Community Health and Safety Plan, focusing on the 
protection of the local communities from potential risks 
associated with the construction of the Project 

- Establish Grievance mechanisms to allow workers and 
community members to raise any issues of concern 

- E&S Monitoring Plan, including monitoring of damages and 
injuries and GHG emissions 

Long term shift and 
variability in 
weather patterns 
(sea level) 

Chronic 
Sea level rise 
(increasing flood trend) 

- Increased risk of flooding, 
impacting Project facilities and 
operation, communities, and 
infrastructure 

- Soil erosion: flooding can lead to 
soil erosion, affecting the stability 
of the site. 

- Reduced revenue from decreased production 
capacity (e.g., transport difficulties, supply chain 
interruptions) 

- Reduced revenue and higher costs from negative 
impacts on workforce (e.g., health, safety, 
absenteeism) 

- Write-offs and early retirement of existing assets 
(e.g., damage to property and assets in “high-risk” 
locations) 

- Increased capital costs (e.g., damage to facilities) 

To adapt to various climate scenarios, particularly the risks of 
flooding due to rising sea levels and increasing temperatures, the 
design of Harvest has been modified accordingly. To mitigate the risk 
of sea-level rise, the entire TA’ZIZ site, including the Harvest area, 
has been elevated to approximately 6 meters. This elevation places 
the Project outside the high-risk zone for coastal flooding, thereby 
minimizing the threat of inundation.  
However, protective measures for the sea-facing portion of the 
TA’ZIZ platform should be considered, as sea-level rise and storm 
surges may lead to erosion or damage if the area is not sufficiently 
reinforced. Additionally, terracing the site will aid in managing 
surface water by utilizing gravitational forces to channel water from 
rainfall events toward the sea, potentially through drainage systems 
like U- or V-channels and retention ponds, if necessary. 

Residual effects: coast erosion or damage  
Additional controls/ monitoring:  
- Establish and implement a Greenhouse Gas (GHG) 

Management Plan outlining monitoring, mitigation and 
reporting requirements to reduce GHG emissions 

- Establish and implement an Energy, Water and Materials 
Conservation Plan, to reduce carbon footprint and enhance 
sustainability (incorporation of renewable energy sources 
should be considered) 

- Establish a Community Health and Safety Plan, focusing on the 
protection of the local communities from potential risks 
associated with the operation of the Project 

- Establish Grievance mechanisms to allow community 
members to raise any issues of concern 

- E&S Monitoring Plan, including monitoring of sea level rise, soil 
erosion and site stability and GHG emissions  

Rising mean 
temperatures Chronic 

- Increased mean 
annual temperature 
and frequency of 
heatwaves 

- Drought and high 
winds that could 
lead to the 
generation dust and 
sandstorms 

- Increased incidence of heat 
stress for workers and 
communities 

- Potential exposure of workers 
and communities to dust and 
sandstorms  

- Air quality deterioration 
- Reduced water availability and 

quality 
- Vegetation stress: prolonged 

periods of drought can affect the 
health of plants  

- Reduced revenue and higher costs from negative 
impacts on workforce (e.g., health, safety, 
absenteeism) 

- Increased operating costs 
- Reduced revenue from decreased production 

capacity (e.g., transport difficulties, supply chain 
interruptions) 

Implement Occupational Health and Safety and Social and Worker 
Welfare Management Plans, that include heat stress management 
procedures to address rising mean temperatures. This plan should 
include adjusting work schedules to avoid peak heat hours, 
providing shaded rest areas, and ensuring adequate hydrations for 
all workers. Regular health and safety training should be provided on 
the risks of heat stress, and personal protective equipment (PPE) 
should be adapted for high-temperature environments.  

Water conservation measures shall be implemented, by promoting 
responsible use of water and water reuse. 

Emergency Preparedness and Response Plan should be in place to 
ensure treatment of heat-related illnesses and ensure safety of 
workers during dust storms. 

Residual effects: Health risks related with heatwaves; worker 
exposure to dust storms may lead to respiratory complications 
as well as potential for eye irritation or damage.  

Additional controls/ monitoring: 

- Establish and implement a Greenhouse Gas (GHG) 
Management Plan outlining monitoring, mitigation and 
reporting requirements to reduce GHG emissions 

- Establish and implement an Energy, Water and Materials 
Conservation Plan, to reduce carbon footprint and enhance 
sustainability (incorporation of renewable energy sources 
should be considered) 

- Establish a Community Health and Safety Plan, focusing on the 
protection of the local communities from potential impacts 
associated with the construction of the Project (including dust 
related issues) 

- Establish Grievance mechanisms to allow workers and 
community members to raise any issues of concern 

- E&S Monitoring Plan, including dust, workers health and GHG 
emissions monitoring 

Land degradation Chronic 

- Increased mean 
annual temperature 
and erratic rainfall 

- Expanding deserts 
and soil erosion 

- Risks to the integrity of site, 
leading to landslides and 
infrastructure damage 

- Impacts on the sustainability of 
landscaping and agricultural 
activities 

- Increased costs (e.g., damage to infrastructure) 
- Reduced revenue from decreased production 

capacity (e.g., transport difficulties, supply chain 
interruptions) 

- Reduced revenues from lower sales/output 

A Water Drainage and Soil Erosion Management Plan shall be 
implemented. It shall identify protection issues and plan best 
practices to reduce soil exposure and erosion hazard. Soil erosion 
control measures may include limitation of land disturbance, silt 
fences, vegetation buffers, retaining walls and drainage systems. 

Residual effects: soil erosion and degradation 

Additional controls/ monitoring: 

- Establish and implement a Greenhouse Gas (GHG) 
Management Plan outlining monitoring, mitigation and 
reporting requirements to reduce GHG emissions 
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Physical Risk Type Climate Change Trend Potential Environmental and 
Social Impacts on the Project Potential Financial Impacts on the Project Mitigation and/or Controls Residual Effects and Additional Controls/ Monitoring 

- Establish and implement an Energy, Water and Materials 
Conservation Plan, to reduce carbon footprint and enhance 
sustainability (incorporation of renewable energy sources 
should be considered) 

- Hazardous Materials Storage and Management Plan and 
Emergency Preparedness and Response Plan should be in 
place to prevent further degradation of soil due to spills of 
hazardous materials 

- E&S Monitoring Plan, including monitoring of soil erosion and 
site stability, soil quality and GHG emissions 
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7.2 TRANSITION RISKS 

7.2.1 Overview 

Transition risks are linked to how effectively and swiftly an organization adapts to internal and external changes 
in reducing greenhouse gas emissions and transitioning to renewable energy. Successfully transitioning 
requires adjustments in policy, legal frameworks, technology, and market dynamics to meet climate change 
mitigation and adaptation goals. The financial and reputational risks organizations face can vary based on the 
nature, speed, and direction of these changes. There are four risk categories, as presented in Table 7-2. 

Table 7-2: Climate-related transition risk categories 

Transition Risk Categories 

Policy and Legal 

Climate change policies are constantly evolving, typically aiming to either limit activities that exacerbate 
climate change or to encourage adaptation to its effects. The financial impact and risks associated with 
these policy changes depend on their nature and timing. As the costs of climate-related loss and 
damage increase, the risk of litigation is expected to rise. Potential legal actions may stem from an 
organization's failure to mitigate climate impacts, inadequate adaptation efforts, or insufficient 
disclosure of significant financial risks related to climate change. 

Market 
Markets may be influenced by climate change in numerous complex ways, but one significant impact is 
the shift in supply and demand for certain commodities, products, and services. As climate-related risks 
and opportunities gain more attention, these market dynamics are expected to change accordingly. 

Technology 

Technological advancements that drive the shift to a low-carbon, energy-efficient economy can 
profoundly impact organizations. As new technologies replace outdated systems, some sectors may 
thrive while others face disruption—a process often referred to as "creative destruction." However, the 
timing of these technological developments and their implementation remains a critical uncertainty 
when evaluating technology-related risks. 

Reputation 
Climate change is increasingly seen as a potential source of reputational risk, driven by shifting 
customer and community perceptions of how an organization contributes to or hinders the transition to 
a low-carbon economy. 

        Source: (EPA, 2024) 

 

As the global movement toward a low-carbon economy gains momentum, all industries will encounter transition 
risks. Most companies are likely to experience reputational challenges as consumer preferences shift towards more 
sustainable options. Additionally, the rising cost of raw materials will impact every sector. Certain industries, 
particularly those with high carbon footprints like petrochemical, are especially vulnerable to these transitional 
risks, as is the case with the current Project. These industries must progressively modify their operational strategies, 
such as transitioning from fossil fuels to renewable energy sources or from combustion engines to electric vehicles. 

Climate resilience refers to an organization’s ability to build adaptive capacity to effectively manage the risks 
associated with climate change while capitalizing on emerging opportunities. Key opportunities in this area 
involve enhancing efficiency, redesigning production processes, and creating innovative products. Resilience is 
especially important in companies with extensive supply and distribution networks which is the case for Project 
Harvest (TCFD, 2017). Nevertheless, the first and most important mitigation step is to conduct a precise carbon 
footprint assessment and identify the sources of emissions throughout the value chain.  

While the transition to a low-carbon economy carries significant risks, it also presents substantial opportunities. 
Companies have the chance to become more sustainable and to offer products and services that help mitigate or 
adapt to climate change. However, some climate transition risks can be so sudden and profound that they could 
potentially disrupt the global economy itself.  

A high carbon price could have significant financial repercussions, potentially costing companies up to $283 billion 
and putting 13% of their earnings at risk by 2025. Each company must evaluate how these financial impacts could 
affect them and adapt their strategies accordingly. Nevertheless, the potential financial benefits may outweigh the 
risks in some cases. A 2018 study by CDP of 500 major global companies found that while 215 companies reported 
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$970 billion in risks associated with climate transition, 225 companies identified $2.1 trillion in opportunities related 
to climate action (Persefoni, 2024). Organizations that pioneer the development of low-emission products and 
services stand to enhance their competitive edge and seize opportunities created by changing consumer and 
producer preferences.  

To evaluate transition risks, two different scenarios were considered. These scenarios offer credible alternative 
viewpoints on how the shift to a low-carbon economy could progress over time. The worst-case scenario will be 
“business as usual” and the favourable case scenario will be following the Paris Agreement and achieving a 2ºC or 
lower of global temperature warming. Each scenario will be considered for three time periods: short-term (2025-
2026), medium-term (2040) and long-term (2050). This supports a resilient future investment strategy. 

7.2.2 Transition Risks Appraisal 

The overall Project operation duration is about 30 years. An overview of the climate change transition trends and 
mitigation for the Project operation is presented in Table 7-3.
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Table 7-3: Climate Change Transition Appraisal – Project Operation 

Transition Risk Category 
Potential Financial Impacts on the 

Project Mitigation and/or Controls 

Residual Financial Impact 

Additional Controls 
Favourable Case Scenario Business as usual - worst-case scenario 

Higher carbon prices and stricter 
requirements for emissions reporting 

Policy and 
Legal  

- Increased operation costs and 
early retirement of existing assets 
due to policy changes  

Create an effective plan to gradually reduce its 
GHG emissions until it gets to net-zero, before 
the end of Project operations. Set ambitious 
carbon reduction targets demonstrating true 
commitment to climate action (refer to 
previous section 6.2.2 for GHG emissions 
reduction scenarios and targets, as proposed in 
the GHG Assessment Report and Management 
Plan) 

Since the Project is a part of the petrochemical 
industry, it should expect harsher requisites 
for emissions reporting as well as higher 
carbon prices. However, if it presents an 
effective plan to reduce GHG emissions and 
follows it thoroughly, the increased costs can 
be controlled, especially in the medium to 
long term. 

For this scenario, even with a clear plan to 
reduce GHG emissions, the probability of 
carbon prices getting bigger will be much 
higher, especially after 2040, when the 
Environmental Governmental entities realize 
the Paris Agreement goals are not being 
followed. Costs will increase in the short term, 
and they will keep increasing throughout the 
years. 

Periodic monitoring of transition indicators. 

Focus on potential avenues for expanding 
supply chain diversification and strengthening 
risk management strategies. 

Exposure to litigation if new measures 
aren’t followed 

Policy and 
Legal 

- Higher costs and/or decreased 
demand for products and services 
due to fines or legal judgments. 

Keep up to date with new legislation and 
incorporate it into the production process 
promptly.  

As long as the legislation is adhered to, no 
significant impacts are anticipated, apart from 
the need to adapt the operation activities to 
meet new legal requirements, which could 
result in increased costs regardless of the 
timeline. 

For the business-as-usual scenario, new 
policies and legal fines are to be expected for 
those who don’t follow them. So, just as in the 
favourable case scenario, as long as these are 
respected, no significant impacts are 
projected, except the higher costs due to 
adaptation. 

- 

Increased cost of raw materials (due to 
lack of availability) Market 

- Changes in revenue and sources 
- Rising production costs driven by 

fluctuating input prices (e.g. 
energy and water)  

Whenever possible, produce energy in-house, 
from renewable energy sources. 

By generating renewable energy in-house, the 
residual impacts will be minimal, as 
fluctuations in energy prices won't 
significantly affect the Project. 

By generating renewable energy in-house, the 
residual impacts will be minimal, as 
fluctuations in energy prices won't 
significantly affect the Project. 

Identify further opportunities to maximise 
renewable energy generation and flexibility. 

Shifting costumer behaviour and market 
uncertainty 

Market 
- Reduced demand for certain 

goods and services which may 
lead to decreased revenue  

Stay informed of market trends and adapt 
accordingly. 

Evaluate how well your business operations 
and investments align with your costumers and 
emerging market trends. 

Pro-actively seek opportunities in new markets 
or types of assets. 

If the mitigation measures are followed, there 
won’t be significant residual impacts. 

If the mitigation measures are followed, there 
won’t be significant residual impacts. 

- 

Substitution of existing products and 
services with lower emissions options 

Technology  

- Premature asset retirement and 
financial write-downs of current 
assets 

- Higher expenses due to 
implementing new practices and 
processes 

Plan to implement low-emission technology 
from the outset, avoiding the need for 
adaptations over time. 

Focus on producing greener products that are 
highly expected to be in demand in the future, 
as is the case with blue ammonia. To pave the 
way for blue ammonia production, the 
investment on the future Autothermal 
Reforming Carbon Capture Utilisation and 
Storage (ATR-CCUS) facility ATR-CCUS facility 
is advised. 

In the short term, higher expenses will be 
necessary to meet the goals of the Paris 
Agreement. However, in the medium and long 
term, once existing products have been 
replaced, the impact of these increased costs 
will be less significant. 

As with the favourable scenario, short-term 
cost increases will be experienced. However, 
in this worst-case scenario, these expenses 
will be even greater in the medium and long 
term, as global temperatures continue to rise, 
and companies continue to find new products 
and services. 

Assess the potential for petrochemical 
industry decarbonization by working 
collaboratively with customers and suppliers, 
as well as through strategic partnerships. For 
example, investing on sustainable energy not 
only in the ammonia production process, but 
also in the H2 and N2 production, would result 
in “green ammonia” i.e. 100% renewable and 
carbon-free. The production of “green 
ammonia” has the capability to impact the 
transition towards zero-carbon through the 
decarbonization of its current major use in 
fertilizer production, if used as energy storage, 
zero-carbon fuel, or hydrogen carrier. 

Investments in emerging technologies 
(including lower emissions technology) Technology 

- Failed investments which may 
lead to loss of capital  

- Higher expenses due to research 
and development for new and 
alternative technologies 

Establish a sustainability team dedicated to 
exploring emerging green technologies, thereby 
preventing unsuccessful investments.  

To pave the way for blue ammonia production, 
the planned investment on the Autothermal 
Reforming Carbon Capture Utilisation and 
Storage (ATR-CCUS) facility is essential. 

Evaluate the potential scenarios that the shift to 
a low-carbon economy might create and 
formulate plans and strategies to address the 
variety of possible future conditions. 

If the mitigation measures are followed, there 
won’t be significant residual impacts. 
Notwithstanding, in this scenario, there will be 
continuous expenses with research and 
development for new green technologies. 

Even with the proposed mitigation measures, 
in this scenario, the capital invested in 
researching greener alternatives will continue 
to grow in the long term if temperatures keep 
rising with no signs of stabilising. 

Explore partnerships for developing 
technological solutions aiming to support 
technological advancements and capitalize on 
the resulting efficiencies and improvements. 

Assess the potential for petrochemical 
industry decarbonization by working 
collaboratively with customers and suppliers, 
as well as through strategic partnerships. For 
example, investing on sustainable energy not 
only in the ammonia production process, but 
also in the H2 and N2 production, would result 
in “green ammonia” i.e. 100% renewable and 
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Transition Risk Category 
Potential Financial Impacts on the 

Project Mitigation and/or Controls 

Residual Financial Impact 

Additional Controls 
Favourable Case Scenario Business as usual - worst-case scenario 

 carbon-free. The production of “green 
ammonia” has the capability to impact the 
transition towards zero-carbon through the 
decarbonization of its current major use in 
fertilizer production, if used as energy storage, 
zero-carbon fuel, or hydrogen carrier. 

Shifting costumer preferences, 
stigmatization of sectors and 
consequent stakeholder concerns  

Reputation  

- Lower revenue due to declining 
demand and production capacity 
(delayed processing and supply-
chain interruptions)  

- Decreased revenue from lack of 
employee attraction and retention  

- Diminished access to capital  

Evaluate how well your business operations 
and investments align with global 
decarbonization goals, as well as with the 
preferences of your consumers, employees, 
and investors, and emerging market trends. 

Also have a strict strategy to keep assessing 
forecasts for product sales and mechanisms 
that address changes in demands and adjust 
operational costs accordingly. 

Diversify costumer base (segment and 
geography). 

Focus on producing greener products that are 
highly expected to be in demand in the future, 
as is the case with blue ammonia. To pave the 
way for blue ammonia production, the planned 
investment on the Autothermal Reforming 
Carbon Capture Utilisation and Storage (ATR-
CCUS) is essential. 

Publish transparent annual reports detailing 
the company’s carbon footprint, helping to 
mitigate reputational risk and actively engage 
your supply chain. 

Regularly disclose climate-related goals, 
overarching strategies, targets, and monitoring 
outcomes to ensure ongoing compliance. 

If the mitigation measures are followed, there 
won’t be significant residual impacts. Yet, 
advancing industry decarbonization presents 
a valuable opportunity to capitalize on. 

If the mitigation measures are followed, there 
won’t be significant residual impacts. Yet, 
advancing industry decarbonization presents 
a valuable opportunity to capitalize on. 

Assess the potential for petrochemical 
industry decarbonization by working 
collaboratively with customers and suppliers, 
as well as through strategic partnerships. For 
example, investing on sustainable energy not 
only in the ammonia production process, but 
also in the H2 and N2 production, would result 
in “green ammonia” i.e. 100% renewable and 
carbon-free. The production of “green 
ammonia” has the capability to impact the 
transition towards zero-carbon through the 
decarbonization of its current major use in 
fertilizer production, if used as energy storage, 
zero-carbon fuel, or hydrogen carrier. 
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8 CONCLUSION AND RECOMMENDATIONS  

The Project has been considered as Category A under EP4 (EP Assoc., 2020) and IFC PS (IFC, 2012) and as such, this 
Climate Change Risk Assessment (CCRA) is required under EP4. Furthermore, EP4 requires physical risks and 
transition risks (if applicable) to be assessed in the CCRA. As the physical risks are those resulting from climate 
change and can be event driven (acute) or longer-term shifts (chronic) in climate patterns, the transition risks are 
associated to the potential risks associated with the transition to a low-carbon economy or the implementation of 
policies and regulations aimed at mitigating climate change. 

The Project will emit GHG emissions during both the construction and operation activities. The primary sources 
during construction are temporary power generation, construction equipment and vehicles. During operation there 
are no planned major combustion equipment operating continuously, however, electricity will be used from the local 
grid, supplied by the national network.  

Thresholds for significance of GHG emissions are not published nationally, however, the IFC Performance Standard 
(PS) 3 (IFC, 2012) outlines significant as 25,000 tonnes of CO2eq per year. When emissions are considered significant 
in the context of IFC PS 3, a further assessment of significance is undertaken based on the EP4 requirements 
(100,000 tonnes of CO2eq per year) to determine whether climate transition risks should be considered, in addition 
to climate change physical risks. Accordingly, based on calculations from the GHG Assessment Report and 
Management Plan by MES (MES, 2024), for the construction phase, with estimated emissions of 2.9 tonnes CO2eq per 
year, the Project represents less than 0.000001% of the country’s national emissions. For the operation phase, under 
an unmitigated scenario, annual emissions are estimated at 161,779 tonnes CO2eq, representing about 0.07% of the 
national emissions per year. Additionally, the estimations showcase the Project over the 100,000 tonnes CO2eq per 
year, indicating the need for evaluating transition risks and presenting extra mitigation measures.  

In terms of alignment of the Project with national climate commitments, overall, the Project is aligned with the 
country’s green agenda by diversifying its economy and by sustainably using the available resources, adopting 
circular economy ideals in reutilizing products (hydrogen and nitrogen) to produce a new valuable source of energy: 
blue ammonia. Nevertheless, the client is required to report the annual GHG emissions, to be verified by a formal 
third-party. 

The analysis of climate scenarios reveals several potential risks that the Project may face, requiring careful 
consideration and proactive mitigation measures. These risks include increased mean air temperatures, leading 
to heat stress and reduced labour productivity, particularly in outdoor settings. Additionally, changes in precipitation 
patterns pose challenges such as decreased rainfall in some scenarios, potentially affecting water availability. 
Extreme weather events, such as heavy rainfall, could also become more frequent and intense, posing risks to 
infrastructure and safety. Due to the site proximity to the coast, flood risk by coastal inundation needs also to be 
considered. Furthermore, the variability and uncertainty inherent in future climate projections underscore the need 
for adaptive strategies that can accommodate a wide range of potential climate outcomes. Addressing these risks 
requires a multi-faceted approach, including robust infrastructure design, sustainable land use planning, and 
effective climate adaptation strategies to ensure the Project's long-term resilience.  

Climate change risks often have associated financial implications, including the need for additional infrastructure 
and resources, increased operational and maintenance costs, price fluctuations and supply chain disruptions, 
decreased worker productivity, raising borrowing costs for investors, and insurance premiums could increase, and 
there may be a reduced availability of insurance for assets located in "high-risk" areas. These financial implications 
underscore the importance of integrating robust climate resilience strategies into the Project design and 
operational planning to mitigate potential risks and ensure long-term sustainability. 

After analysing the most probable scenarios, physical risks were evaluated for the Project, focusing on both the 
construction and operational phases. These risks were categorized as either acute or chronic, detailing the potential 
impacts and the appropriate mitigation measures that should be implemented, when necessary. The following risks 
have been identified and evaluated: 

• Increased severity of extreme weather events (e.g., cyclones, floods) 
• Long term shift and variability in weather patterns (sea and wind) 
• Rising mean temperatures 
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• Land degradation 

To address the various climate scenarios, particularly the risks of flooding due to rising sea levels and increasing 
temperatures, Harvest’s design has been adjusted accordingly. The entire TA’ZIZ site, including the Harvest area, 
has been elevated to approximately 6 meters to mitigate the risk of sea-level rise, placing the development outside 
the high-risk zone for coastal flooding. This elevation reduces inundation risks and protects against potential storm 
surges. However, additional protective measures should be considered for the sea-facing portion of the TA’ZIZ 
platform to safeguard against erosion and damage from rising sea levels and storm surges. Terracing the site will 
also facilitate surface water management, channelling rainwater with gravity toward the sea through drainage 
systems, potentially including U- or V-shaped channels and retention ponds. 

Rising temperatures bring heat stress and dust storms, impacting workforce health and productivity. To mitigate 
these effects, worker safety plans should include adjusted work hours, shaded rest areas, PPE suited for high 
temperatures, and dust storm protocols. Droughts will affect water availability and quality, so water conservation 
measures shall be implemented, by promoting responsible use of water and water reuse. Lastly, for land degradation 
from desertification and erosion, a Water Drainage and Soil Erosion Management Plan is recommended, which 
will mitigate soil exposure and erosion, monitor soil health, and enforce conservation practices. An Emergency 
Preparedness and Response Plan should be in place to ensure treatment of heat-related illnesses and ensure 
safety of workers during dust storms.  

Additional controls/monitoring shall include the implementation of a Greenhouse Gas (GHG) Management Plan, 
outlining GHG emissions monitoring, mitigation and reporting requirements, and an Energy, Water and Materials 
Conservation Plan, to reduce carbon footprint and enhance sustainability (with incorporation of renewable energy 
sources). It is also recommended the establishment of a Community Health and Safety Plan, focusing on the 
protection of the local communities, and Grievance mechanisms, to allow workers and community members to 
raise any issues of concern. An Environmental and Social Monitoring Plan shall be also implemented, including 
monitoring of damages and injuries, dust, workers health, sea level rise, soil erosion and quality and GHG emissions. 

The Project will also incorporate the Best Available Techniques, particularly concerning air quality and emissions. 
The Project's compliance with the identified BAT standard requirements serves as a key measure to minimise its 
contribution to further climate change by effectively limiting emissions and preventing the release of harmful 
substances. This approach not only protects the Project from the adverse effects of climate change but also aligns 
with global sustainability goals, reducing its environmental footprint. 

The Project also faces climate related transition risks. Key transitional risks include increased costs from stricter 
carbon pricing and emissions reporting requirements, rising input costs for raw materials, and the need to adapt to 
emerging low-emission technologies. Additionally, shifting market demands and consumer behaviour could lead to 
reduced revenue. Mitigation measures, such as renewable energy adoption, sustainable technology investment, and 
compliance with evolving policies, are essential to minimize these risks and ensuring long-term operational and 
financial resilience.  

Accordingly, GHG emissions reduction scenarios and targets have been assessed, as described in the GHG 
Assessment Report and Management Plan (MES, 2024). The planned investment on the Autothermal Reforming 
Carbon Capture Utilisation and Storage (ATR-CCUS) facility is also highlighted as essential to pave the way for 
“blue ammonia” production and reduction and compensation of GHG emissions. Assessing the potential for 
petrochemical industry decarbonization through collaboration with customers and suppliers, along with strategic 
partnerships, could even lead to the production of “green ammonia”—ammonia that is 100% renewable and 
carbon-free. If feasible, this goal could be achieved by further investing in sustainable energy, not only for the 
ammonia production process but also to produce hydrogen (H₂) and nitrogen (N₂). “Green ammonia” has the 
capability to impact the transition towards zero-carbon through the decarbonisation of its current major use in 
fertiliser production, if used as energy storage, zero-carbon fuel, or hydrogen carrier. 
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10 APPENDICES 

10.1 APPENDIX I - GHG ASSESSMENT REPORT AND MANAGEMENT PLAN  
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1.0 INTRODUCTION 

Harvest Ammonia Project (hereinafter referred to as the “PROJECT”) Plant is one of the petrochemical 

derivatives plants that is being developed as part of the TA’ZIZ Derivatives Park (TDP).   

TA’ZIZ is the “JOINT VENTURE COMPANY” between ADNOC and ADQ and Fertiglobe PLC is the 

COMPANY. Tecnimont has been assigned as the Engineering, Procurement, Construction (EPC) 

Contractor (hereafter referred to as “CONTRACTOR”).  

EPC Contractor has contracted Monaco Engineering Solutions (MES) as an HSE Consultant to develop 

EPC Phase Health, Safety and Environmental Impact Assessment (HSEIA) study for the Project. The 

environmental and occupational health study scope has been subcontracted by MES to Earth Link and 

Advanced Resources Development (ELARD). MES and ELARD is jointly referred to as CONSULTANT. 

As part of EPC Phase HSEIA, GHG assessment has been carried out for the Project to quantify annual 

GHG emissions and identify GHG mitigation requirements.   
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1.1 Project Overview 

Ammonia (Harvest) Plant is one of the petrochemical derivatives that is being built as part of TA’ZIZ, which 

is a new industrial development in Ruwais, Al Dhafra Region, Abu Dhabi. FERTIGLOBE PLC (hereafter 

referred to as COMPANY) has contracted Tecnimont for the Engineering, Procurement, Construction (EPC) 

works (hereafter referred to as CONTRATOR) to carry out an EPC for the Harvest Ammonia Plant 

PROJECT. 

HARVEST - Ammonia Plant part of ADNOC TAZIZ project will be designed to process Hydrogen (H2) from 

Borouge and SALT Nitrogen (N2) from ADNOC Mirfa to produce Ammonia (NH3) and by-products which 

will be exported. 

HARVEST – AMMONIA PLANT PROJECT shall be designed to produce 3007 Million Tons per Day (MTPD) 

of Ammonia using existing feedstock which are Hydrogen from Borouge and SALT Nitrogen from ADNOC 

Mirfa NITROGEN Asset. The estimated expected quantities of Hydrogen and Nitrogen process feed stocks 

for the Ammonia Unit, by LICENSOR, are respectively 252,381 Nm3/h and 84,186 Nm3/h. 

An overview of the project scope is given in Figure 1.1. 

Figure 1.1 

Ammonia Plant Overview 

 

 

The Ammonia unit is composed by the following sections: 

• Syngas compression  

• Ammonia synthesis  section 

• Ammonia refrigeration section 

• Purge Gas Ammonia recovery  
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1.2 Location  

The Project is located within TDP, a designated industrial area located adjacent to the wider Ruwais 

Industrial Complex (RIC). Land use of the overall TDP area is characterized as industrial with nearest 

residential area is the Ruwais Housing Complex (RHC) (or Al Dhannah city) located more than 11 km south-

west of the TDP Boundary.  

Towards East and North-East of TDP, there is Al Jaber Salt Plant (> 3km East of Project site) and some 

private properties (Private area 1 at ~ 3.0 kms, Private areas 2 at ~3.4 kms and Private area 3 at , 3.8 kms, 

North-East of Project Site) as shown in shown in Figure 1.2. 

Towards west of TDP, nearest industrial receptors are Borouge 4 plant and RSHT-2 plant of ADNOC Gas. 
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Figure 1.2 

Harvest Ammonia Plant Location Within TDP Boundary  
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1.3 Objectives and Scope   

The main objective of the GHG assessment study is to quantify the project’s GHG emissions and to assess 

if the quantified GHG emissions are exceeding the GHG threshold as per ADNOC Guidance Document 

[Ref 3] and if there is a need for Project specific GHG Management plan. As per ADNOC Guidance 

Document [Ref 3], recommendations to be included in the GHG Management Plan should be based on 

industry best practices and in line with the Best Available Technique (BAT) requirements.  

The scope of this GHG assessment report includes Project facilities as listed in Section 1.3 above. Project 

boundary includes new GHG emissions sources introduced by this Project.  

GHG assessment has been carried out in compliance with the following ADNOC documents: 

• Incorporation of BAT in GHG Management of Project Guidance” (EOH/GID-010, Version -1 [Ref 

3], referred to as ADNOC Guidance document throughout this report. 

• ADNOC internal memo April-2022 on Incorporation of Green House Gas (GHG) BAT Assessment 

at Project Stages [Ref 4]. 

This report provides following:  

• GHG for Business as Usual (Base Case) 

• GHG for Mitigation Scenario with BAT Process 

• GHG for Mitigation Scenario with BAT ++ 

1.4 Project GHG Emission Sources and Composition   

Referring to the Flare Load Summary [Ref 6] and Ammonia Plant Effluent Summary [Ref 7], for the Project 

there are no continuous point source of emissions, such as stacks, continuous flare, etc. However, 

maintenance/ emergency emission sources such as emergency flare and vents are part of the Project 

design, as described below. GHG quantification is carried out for normal operations, where emissions under 

normal operations or routine activities are quantified to obtain annual GHG emissions. 

1.4.1 Ammonia Plant Flare  

Ammonia plant is provided with one dedicated flare header (Equipment Tag No. 1040-1-101-FL) to collect 

releases from process plant, i.e. Battery Limit (BL). During normal plant operation there is no continuous 

flaring from Ammonia Plant and only flare pilot will be operating continuously. However, during routine 

maintenance or other upset operations equipment and piping systems can be vented to the flare system. 

Project design includes use of offgas as a fuel for flare pilot instead of fuel gas. 

1.4.2 Ammonia Plant Vents  

List of vents that are open to atmosphere is available from the Contractor (Document Name 4346 HARVEST 

- Plant's vents. Xlsx [Ref 12]). List include cold vents that are open to atmosphere and describes which 

vents are continuous vents and which vents shall be used in case of emergency, in addition to the vent flow 

rate and exhaust composition. Referring to the Vents list [Ref 12], vent at TP-934 on line 8"-1040-

VA1113234-01SA0P01(N) only is identified as continuous emissions source that includes CH4 as one of 

the exhaust components.   
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1.4.3 Emergency Diesel Generator 

In addition, as per the Project design Emergency Diesel Generators (EDG) shall be provided, which will 

only be used to power critical equipment/ systems in case of power failure. Additionally, these EDGs shall 

be run occasionally for periodic testing. Annual operation expected is: 

• Offload once per week, for one hour maximum. 

• Onload once per month, for one hour maximum. 

EDGs as such are neither a continuous nor a major source of emissions. However, when used offload or 

onload becomes one of the GHG emissions source as part of routine operations. Hence, EDGs are included 

as part of GHG emissions quantification.
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2.0 METHODOLOGY AND ADNOC REQUIREMENTS    

2.1 GHG Methodology and Assumptions  

The GHG emissions calculation for the Project is in line with the ADNOC Incorporation of BAT in GHG 

Management of Project Guidance document [Ref 3], which provides guidance on GHG estimation and sets 

out advice for the key components necessary for undertaking a GHG emissions assessment. Key 

requirements as stipulated in the ADNOC guidance document [Ref 3] are as follows: 

• The assessment must include annual direct and indirect emissions during lifetime of the proposed 

project at all phases of a project.  

• The emissions of all GHGs must be quantified and the net GHG emissions must be provided in 

Tons CO2 eq/ Year using the emission factors as available from the Company.  

Project is currently in the EPC stage, hence GHG assessment include annual GHG emissions estimated 

for the Project operations phase based on the Project design basis and annual GHG emissions estimated 

for the Project construction phase using annual fuel consumption data  as received from the EPC 

Contractor. GHG emission factors and GHG Global Warming Potential (GWP) as available from the 

ADNOC guidance [Ref 3] have been used for GHG quantification.  

The GHG quantification has been carried out using the approach for direct GHG emissions (Scope-1) and 

acquired energy GHG emissions (Scope-2), where Scope-1 and Scope-2 is defined as follows: 

2.1.1 Direct GHG Emissions (Scope-1 GHG Emissions)   

Direct GHG emissions are those generated by activities that are within the scope of the project. Direct GHG 

emissions require quantification for the annual GHG emissions for construction and operational phases of 

a project. Scope-1 emission sources identified for the Project are listed in Table 2.1.   

Table 2.1 

Scope-1 GHG Emission Sources for Project Operations     

Facility/ Activity Emission Source Type Remark 

A. Emissions from Flaring  

Project scope include one flare within Battery Limit. 

Off  gas use for flare pilot is continuous emission source 

Combustion Emission 
Sources 

Included for GHG 
Assessment 

B. Vent Emissions 

Project scope include cold vents open to atmosphere that are 
under continuous operations and has GHG gas (i.e. CH4) as 

emissions component.   

Emission Sources (vents) Included for GHG 
Assessment 

C. Diesel Consumption for EDGs 

EDGs for testing purpose (offload once per week and onload once 
per month) is a routine operation. 

Combustion Emission 
Sources 

Included for GHG 
Assessment 

D. Fugitive Emissions - emissions from components (flanges, 
valves and connections) based on parts count results for the 

Project 

Fugitive Emission 
Sources 

Included in GHG 
Assessment 

2.1.2 Indirect GHG Emissions (Scope-2 GHG Emissions)   

Indirect or acquired energy GHG emissions are those associated with the generation of electricity, heat, 

steam or cooling, purchased or acquired from a third party for the project.  
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Scope-2 emissions are indirect emissions that occur through the use of purchased electricity, steam, heat, 

or cooling. Steam, heat (in the form of hot water), and cooling (in the form of chilled water) can be delivered 

to an organization’s facilities through a localized grid called a district energy system or through a direct line 

connection. The term “electricity” is used to refer to purchased electricity except when addressing issues 

specific to each energy source, such as emission factors. Carbon dioxide (CO2), methane (CH4), and 

nitrous oxide (N2O) are emitted to the atmosphere as fuels are burned to produce heat and power. 

Therefore, activities that use purchased electricity indirectly cause emissions of GHGs. The resulting 

emissions depend on the amount of energy used and the mix of fuel that goes into producing this electricity. 

The following steps are undertaken to determine the indirect emissions: 

Step 1: Determine the Amount of Electricity Procured/ Purchased 

Step 2: Determine the emission factors 

Step 3: Calculate Emissions utilizing the below equation 

Emissions = Required Electricity × Emission Factor 

Annual power consumption for the Project, as provided by the Contractor has been used to estimate Scope-

2 GHG emissions. Electricity for the Project will be procured from UTILITY Project, within the TDP boundary, 

It is assumed to be 100% Grey power supply (i.e. Fossil fuel based power) and emission factor of 0.45 

TCO2e/MWh as available from ADNOC guidance document [Ref 3] was used . 

Table 2.2 

Scope-2 GHG Emission Sources for Project Operations     

Facility/ Activity Emission Source Type Remark 

A. Electricity Use for Operations   Electricity Supply from UTILITY Project Included in GHG Assessment 

 

As per ADNOC guidance document [Ref 3], GHG emissions those associated with the generation of 

electricity, heat, steam or cooling, that is transferred to a third party for the project should be deducted from 

the GHG quantification.  

It is to be noted that Ammonia synthesis process is an exothermic (heat-releasing) reaction, where high-

grade heat sources are generated that is used for steam generation and preheating purpose, as part of the 

Project design. Steam export of 63.36 Tons/Hr is estimated for the Project. Since, steam generation is part 

of the Project design and does not require additional fuel consumption, this is considered as “Clean Fuel” 

based generation and thus emission factor of 0 Tons/ hr shall be used for quantification. 

2.1.3 Global Warming Potential  

Each gas is weighted by its Global Warming Potential (GWP) and aggregated to give total GHG emissions 

in CO2 equivalents (CO2e). CO2 equivalent is a means of standardizing the relative impacts of emissions 

of the various GHGs. Table 2.3 present the equivalent factors that shall be used for GHG quantification. 
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Table 2.3 

Global Warming Potential for GHGs       

Greenhouse Gas Global Warming Potential 

Carbon Dioxide (CO2) 1 

Methane (CH4) 25 

Nitrous Oxide (N2O) 298 

 

2.2 ADNOC Requirements   

2.2.1 ADNOC GHG BAT Guideline 

This report is in accordance with the GHG estimation methodology and emission factors from ADNOC’s 

Incorporation of Best Available Techniques in GHG Management of Projects [Ref 3]. Referring to the 

ADNOC guidance document [Ref 3] in order to give proportionate consideration and take a proper decision 

on relative severity of GHG contributions from project, the following threshold limits for GHG assessment 

is established. Refer to Section 4.1 and Section 4.2 for GHG reduction requirements at ADNOC Level as 

well as UAE level. 

Table 2.4 

ADNOC Threshold Limits for GHG Assessment and Management Plan        

GHG Emissions Per Annum 
(Scope 1 and Scope 2) 

Requirements Approval Phase 

Less than 25,000 TCO2e Conduct GHG emission assessment with 
mitigation plan. 

Regulatory approval from ADNOC GHSE 
as part of HSEIA process. 

Greater than 25,000 TCO2e and 

Less than 100,000 TCO2e 

A standalone GHG emission assessment 
and GHGMP report. 

Regulatory approval from ADNOC GHSE 
for all phases project beginning Assess 

Stage. 

Greater than 100,000 TCO2e A standalone GHG emission assessment 
with detailed analysis for alternatives and 

abatement technologies for mitigation 
GHG emissions. 

Regulatory approval from ADNOC GHSE 
for all phases project beginning Assess 

Stage. 

Source: ADNOC guidance document [Ref 3] 
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3.0 GHG QUANTIFICATION RESULTS – OPERATIONS PHASE      

GHG quantification for operations phase has been carried out for normal operations scenario considering 

continuous emissions, either normal/ routine, emission sources as discussed above in Section 2.1.2 for 

Scope-1 and in Section 2.1.2 for Scope-2 sources.  

3.1 Scope-1 Emissions – Pilot Flare during Normal Operations 

Pilot flare will be operating continuously during normal operations, where offgas shall be used as a primary 

fuel. Project design includes four (4) pilots, each operating continuously as confirmed by the Contractor. 

Depending on the fuel used for pilot flare (fuel gas or offgas) and its composition, GHG emissions may vary. 

However, ADNOC Guidance document [Ref 3] provides a general GHG emission factor for Tons of GHGs 

per Ton of fuel used for flaring, irrespective of differentiation between the fuel composition. 

However, the Project design includes offgas use as a primary source of fuel for flare pilots and Contractor 

has provided the composition of offgas exhaust from the pilot flare (post combustion) in percentage. Hence, 

annual GHG emissions were estimated using the total flow rate from pilots and the % composition of 

exhaust from pilots that was provided by the Contractor (as included in Appendix II – “Scope-1 Flare Pilot”), 

instead of GHG emissions factor available from ADNOC Guidance document [Ref 3].   

Table 3.1 shows GHG emissions quantified for the pilot flare. Emission factors and assumptions are also 

included in the Table 3.1 and refer to Attachment 1 for GHG calculations. 

Table 3.1 

Scope-1 GHG Emissions – Flaring for Project Operations     

Flaring Emissions Annual Average GHG Emissions [tCO2e/year] 

Ammonia pilot Flare – Offgas used as fuel for pilot flare (@ 34.7 kg/ hr 
per pilot). Project design include four pilots, all operating continuously.  

67.72 

Source: 

Flares exhaust flow rate (as kg/hr) and flare exhaust composition (in %) provided by the Contractor. GHG emissions 
calculated using mathematical calculation and is reported as tCO2e/year using relevant GWPs.  

Assumptions: 

Flare pilot is operating continuous 24 hrs 365 days. 

Refer to Annexure-1 for detailed calculations. 

 

3.2 Scope-1 Emissions – Fugitive Emissions for Operations 

Table 3.2 shows the annual GHG emissions expected from fugitive emission sources. In case of fugitive 

emissions, the number of different component types (e.g. connectors, valves, etc.) has to be known and 

then the corresponding emission factors as per as per ADNOC Guidance document [Ref 3] Appendix-3 for 

Fugitive emissions (without distinction between leakers or non-leakers) have to be applied to derive total 

emissions. The number of fugitive sources/ components is obtained from Parts Count Sheet [Ref 12].  
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Table 3.2 

Scope-1 GHG Emissions – Fugitive Emissions for Project Operations     

Fugitive Emissions Annual Average GHG Emissions [tCO2e/year] 

Fugitive Emissions from connections and valves 5.619 

Source: 

Number of connections and valves obtained from Parts count sheet [Ref 12]. for Project 

Fugitive emission factors as per ADNOC Guidance document [Ref 3] Appendix-3 for Fugitive emissions 

Assumptions: 

CH4 % in releases is assumed to be 22.67% (Assumed the highest methane content from Material Balance 3007 MTDP - 
(4346-VZ-CP-10000001_Is02_H&MB.pdf). [Ref 13] 

Refer to Annexure-1 for detailed calculations. 

 

3.3 Scope-1 Emissions – Venting for Operations 

Table 3.3 shows the annual GHG emissions anticipated with the vent connected to TP-934 on line 8"-1040-

VA1113234-01SA0P01(N), which is the only vent identified with continuous operations and has GHG as 

one of the vent release gas components.  

Table 3.3 

Scope-1 GHG Emissions – Venting for Project Operations     

Venting Emissions Annual Average GHG Emissions [tCO2e/year] 

Venting 1.314 

Source: 

Vent flow rate and composition with CH4 % is obtained from 4346 HARVEST - Plant's vents.xlsx [Ref 12].   

Assumptions: 

TP-934 on line 8"-1040-VA1113234-01SA0P01(N) is the only vent that is continuous, open to atmosphere and has CH4 (a 
GHG) in exhaust. All other vents are either emergency vents or connected to the flare header or do not have GHG 
contributing components (such as CO2, CH4, N2O, etc.) in the exhaust flow to atmosphere. 

It is assumed that the Vents those are operating continuously and has CH4 as Composition in their flow are only considered 
for GHG emissions. 

Selected Vent for GHG estimation is a cold vent and there is no combustion. Vent flow composition does not indicate CO2 
and N2O, hence assumed to be zero in vent emissions. 

Vent is operating 24 hrs and 365 days. 

Refer to Annexure-1 for detailed calculations.  

 

3.4 Scope-1 Emissions – Diesel Generators for Operations 

Table 3.4 shows the annual GHG emissions expected from diesel generator, where the operation time and 

the capacity of diesel generator is taken from the Project BAT Report [Ref 8]. 

Table 3.4 

Scope-1 GHG Emissions – Diesel Generators for Project Operations     

Diesel Generator Emissions Annual Average GHG Emissions [tCO2e/year] 

Diesel generators for Emergency use or for Testing Purpose 82.17 
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Diesel Generator Emissions Annual Average GHG Emissions [tCO2e/year] 

Source: 

Operation time and the capacity of diesel generator is taken from the Project BAT Report [Ref 8] that comprises of Annual 
operation 1) offload once per week and 2) onload once per month, each event for one hour maximum. 

Diesel engine emission factors as per ADNOC Guidance document [Ref 3] Appendix-3 for Diesel Generators  

Assumptions: 

Diesel consumption is 300 kg / hr as per Contractor’s CTM Data sheet pos. E.16 355 l/h >>> 300 kg/h. 

Annual operating hours is 12 hrs as per Contractor’s CTM monthly test 1 hour 100 % load - 12 tests per year. 

Refer to Annexure-1 for detailed calculations. 

 

3.5 Scope-2 Emissions – Electricity Consumption for Operations 

The power requirement for the Project operations, as received from the Contract, is 41 MW (steady state) 

as per Contractor's document "4346-NN-CX-50000001 LOAD FLOW AND SHORT CIRCUIT 

CALCULATION STUDY 42324 kVA - 96.82% PF"  [Ref 14]. Steady state power requirement (i.e. 40.0 MW) 

has been used for the assessment. 

Table 3.5 

Scope-2 GHG Emissions – Electricity Use for Project Operations     

Emissions Related to Electricity  Annual Average GHG Emissions [tCO2e/year] 

Emissions Related to Electricity Procured from UTILITY Project in TDP 161,622 

Assumptions:  

Steady state power requirement (i.e. 410 MW) [Ref 14]. 

Scope-2 emission factor as per ADNOC Guidance document [Ref 3] Appendix-3 for “Scope 2 Internal Transfers  - Self 
Generation”  

Refer to Annexure-1 for detailed calculations. 

3.6 Total GHG Emissions – for Operations 

Referring to above tables, annual GHG emissions for the Project operations are summarised in Table 3.6 . 

Table 3.6 

Annual GHG Emissions – For Project Operations     

GHG Emissions Type/ Sources Unit Normal Operations 

Scope-1 GHG Emissions 

Flare Emissions – Flare Pilot tCO2eq/Year 67.73 

Vent Emissions – Cold Open vents tCO2eq/Year 1.31 

Fugitive emissions tCO2eq/Year 5.62 

Diesel engine emissions – Testing purpose tCO2eq/Year 82.17 

TOTAL SCOPE-1 EMISSIONS tCO2eq/Year ~157 

Scope-2 GHG Emissions 

Electricity Consumption - Case-1 in Case of Grey Power tCO2eq/Year 161,622 

TOTAL SCOPE-2 EMISSIONS tCO2eq/Year 161,622 

Total Scope-1 and Scope-2 GHG Emissions tCO2eq/Year ~161,779 
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GHG Emissions Type/ Sources Unit Normal Operations 

Refer to Annexure-1 for detailed calculations for annual GHG emissions during Project operations 
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Figure 3.1 

Emissions by Scope – for Project Operations  

 

 

Figure 3.2 

Emissions by Type – for Project Operations  
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4.0 GHG MANAGEMENT PLAN – OPERATIONS PHASE      

4.1 GHG Reduction Philosophy of ADNOC  

ADNOC Guidance document [Ref 3] provides technical guidance in assessing GHG emissions, evaluation 

thresholds and requirements with regards to GHG assessments. The following list presents targets 

committed by ADNOC towards GHG reduction:  

• ADNOC target to decrease its GHG emission intensity by 25% by 2030. This target is supported 

by a set of comprehensive sustainability goals including renewed ambition on resource efficiency, 

flare gas recovery system and carbon capture, utilization and storage.  

• Assessment of carbon footprint as part ADNOC EIA standard [Ref 1].  

• Demonstration of BAT to control discharges of pollutants as part of ADNOC PPC Standard [Ref 

2]. 

GHG thresholds set by ADNOC are listed above in Table 2.4. 

The following priorities will be considered with regards to GHG reduction: 

4.1.1 GHG Mitigations Using BAT Process 

Estimation of GHG emission reductions for developmental options for various Best Available Technologies 

(BAT), environmental practices, process as against industry specific practices as per EU BREF, USEPA, 

WB EHS Guidelines, IPICEA Reporting framework, GHG Protocol, etc. 

4.1.2 GHG Mitigations Using BAT++ Process  

Estimation of GHG emission in line with Policy Level interventions and energy transition considerations 

such as ADNOC Sustainability and UAE climate change commitments (ADNOC 2030 Decarbonization 

strategy and UAE NOC Targets) with incorporation of advanced technologies such as Hydrogen as fuel , 

Carbon Capture and Storage (CCS), Electrification, renewable energy, green power, etc. Carbon Offset 

Measures also include Bio-sequestration, Geo-sequestration, Offset Credits, etc. at Company level. 

The main emphasis is on reduction of net GHG emissions as early possible, preferably at the time of design 

or detailed design phase. Later during Project operations, energy conservation measures, training and 

awareness, etc., are some of the administrative measures to minimise energy losses and thus the 

associated GHG emissions.  

BAT/ BEP determination process reduces energy resource and consumption at the source, thus prioritizing 

the reduction of GHG emissions and acquired energy emissions.  

4.2 National Requirements  

In 2005, the UAE ratified the Kyoto Protocol to the UN Convention on Climate Change, becoming one of 

the first major oil-producing countries to do so. Kyoto encompasses Carbon Dioxide (CO2), Methane (CH4), 

Nitrous Oxide (N2O), and the so-called F-gases (hydrofluorocarbons and perfluorocarbons) and sulphur 

hexafluoride (SF6).  
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In accordance with the United Nations Framework Convention on Climate Change (UNFCCC), the UAE is 

a non-Annex 1 country and not obligated to reduce its emissions. The UAE, however, has chosen to 

implement actions to reduce its carbon emissions, including monitoring and tracking GHG emissions and 

assessing policies related to them. 

In addition, the UAE is committed to expanding the role of low-carbon technologies in the economy and 

investing in renewable energy and nuclear power. 

The UAE’s current policy directions already present solid progress on the management of GHG emissions. 

As a next step forward, the UAE will work to synthesize ongoing efforts at sectoral and emirate levels in 

monitoring and managing GHG emissions, considering international best practices. A comprehensive and 

uniform framework for a robust GHG Measurement, Reporting, and Verification (MRV) system will be 

developed. This system will account for data from all emissions sources across all sectors, as well as carbon 

sinks that remove and offset atmospheric emissions via natural and artificial reservoirs. Furthermore, a 

common platform serving as a National Climate Change Management System (NCCMS) will be developed 

to integrate the GHG inventory into other key data and findings from climate research. 

The following list presents targets and actions committed to by the UAE:  

• The UAE has committed to net zero emissions by 2050. 

• UAE pledges to reduce greenhouse emissions by 23.5% compared to BAU for the year 2030.  

• UAE aims to increase the contribution of clean energy in the total energy mix from 25% to 50% by 

2050 and reduce final energy demand by 40% by 2050. 

• Strategy to increase UAE presence in the hydrogen market with target of 25% of global exports 

by 2050. 

4.3 GHG Management Plan Provisions for the Project 

This section presents the provisions or milestones, which when implemented will achieve GHG reductions 

in long term. 

4.3.1 Scope-1 GHG Emissions Reduction Plan   

Referring to Table 3.6, Scope-1 GHG emissions is only 157 TCO2e/Year, and mostly associated with the 

EDGs’ testing. EDGs use for onload testing is a procedural requirement. 

Fuel gas consumption for pilot is a process safety design requirement and . Fuel gas is generally used as 

a fuel for flare pilot, a standard process in oil and gas operations, and pilot needs to be ignited continuously, 

which is a process safety requirement. Project design includes use of process offgas as fuel for flare pilot, 

instead of procuring/ supply of fuel gas, which is in line with Project’s philosophy to minimise resource 

conservations as well as to minimise associated GHG emissions.    

Total GHG emissions for Scope-1 is only 157 TCO2/e/Yr, which is well below the threshold limit of 25,000 

TCO2e/Year. GHG emissions are already at ALARP. 

4.3.2 Scope-2 GHG Emissions Reduction Plan   

Referring to Table 3.6, Scope-2 GHG emissions are 161,622 TCO2e/Year. 
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Energy review for the Project has already been carried out that concludes that Project design is optimised 

for energy and there are no energy saving opportunities that can be techno-economically implemented in 

the current design (Reference Energy Review – Revalidation Workshop Report [Ref 10]). 

GHG reduction measure identified is to explore the opportunity to acquire “Green Power”, probably through 

an agreement with Abu Dhabi Emirates Water and Electricity Company (EWEC).  

GHG emission factor for green power is 0.0 tCO2e/year as per ADNOC Guidance document [Ref 3].  

The intent of the Interim goal is to achieve maximum possible reductions during the design period before 

construction as this is where design changes can be implemented to optimise GHG emissions. This being 

said, large reductions still can be achieved once the Project is on operations, because the majority of GHG 

emission is due to power consumption (i.e. Scope-2 emissions). Further, power generation within Ammonia 

Harvest Project battery limit is not a credible option because power supply to all Projects with TDP will be 

from the dedicated Utility Project.  

The Table 4.1 below presents the interim and long-term targets set out by this GHG Management plan in 

line with what is achievable with current BAT+ and current power generation emissions of EWEC. It is to 

be noted Scope-1 emissions are mainly consisted of Pilot flare and EDG testing emissions which is an 

operational requirement, hence Scope-1 estimated GHGs are not considered for GHG reduction targets’ 

calculations. 

Table 4.1 

GHG Reduction Targets – For Project Operations Scope-2 Emissions     

Type of Goal Objectives Achieved by Timeline 
Minimum Reduction 

to be Achieved 

Long-Term Utilize 50% Clean Energy from EWEC  MA1 Within 10 Years 
of Project Start 

50% 

Long-Term Utilize 100% Clean Energy from EWEC MA2 Within 20 Years 
of Project Start 

99% 

Long-Term Undertake GHG Reduction Assessment 
Review Every 5 Years 

MA3 Throughout 
Project Life 

- 

Long-Term Emissions to be Monitoring Reported 
Annually 

MA4 Throughout 
Project Life 

- 

 

4.3.3 MA1 - 50% Clean Energy from EWEC   

Referring to Table 3.6, Scope-2 GHG emissions are 161,622 TCO2e/Year. 

GHG reduction measure MA1 identified is to explore the opportunity to acquire “50% Green Power” within 

the first 10 years of the project, through Abu Dhabi Emirates Water and Electricity Company (EWEC). This 

action would reduce the Scope-2 GHG Emissions to 80,811 TCO2e/Year.  
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4.3.4 MA2 - 100% Clean Energy from EWEC 

GHG reduction measure MA2 identified is to gradually increase to acquire “100% Green Power” within the 

first 20 years of the project, through Abu Dhabi Emirates Water and Electricity Company (EWEC). This 

action would reduce the Scope-2 GHG Emissions to 0 TCO2e/Year.  

4.3.5 MA3 – Undertake GHG Reduction Assessment Review Every 5 Years 

Every five years, during operations, an assessment of potential equipment and technologies to improve 

GHG emission Performance should be undertaken. This assessment will include consideration of best 

practice equipment and technology and its feasibility for implementation. Outcomes of this assessment will 

be summarised in the relevant five-year environment review by the Company during Operations. 

Benchmarking will be utilised to determine what, if any, best practice equipment upgrades are available to 

be considered as part of replacement of any equipment. 

4.3.6 MA4 – Emissions to be Monitored and Reported Annually 

Monitoring and auditing of GHG emissions shall be utilised to measure ongoing performance and provide 

data that aids in the identification of improvement opportunities. Measure and report annually on GHG 

emissions which shall include the following:  

• Actual GHG estimations for Scope-1 and Scope-2 Emissions 

• Production in tonnes. 

• Realised emissions Intensity. 

Auditing of the environmental and GHG emission performance of project will include: 

• Internal and external environmental audits of compliance to its statutory obligations and 

management plans. 

• External auditing of GHG emissions data reporting, as required under ADNOC policy.  

4.4 Summary of GHG Management Plan  

As per the discussions above in Section 4.3, Figure 4.1 presents the achievable reduction timeline for the 

Project according to current ADNOC targets and National goals. Project operations by adopting MA2 will 

achieve more than 99% GHG reduction according to this GHG Management Plan by 20 years of its 

commencement. It is recommended that MA2 to be achieved sooner than 2050.  
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Figure 4.1 

Summary of Action Plan 
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5.0 GHG QUANTIFICATION RESULTS – CONSTRUCTION PHASE    

5.1 GHG Estimation Methodology and Results 

Referring to the Construction phase information available from the Contractor, GHG emissions sources 

anticipated are as follows: 

• Diesel fuel consumption for construction equipment, including cranes, and vehicles. 

• Diesel fuel consumption for onsite power generation using Diesel Generators (DG). It is confirmed 

by the Contractor that there will be not provision to procure power from grid during construction 

phase. 

Annual Fuel consumptions are summarised in Table 5.1 and GHG emissions for construction phase are 

categorised as Scope-1 emissions. 

Table 5.1 

Annual Fuel Consumption – For Construction Works    

Fuel Usage Type Fuel User Fuel Quantity (L/ Yr) Total Fuel Quantity (L/ Yr) 

Total combustible consumption for 
vehicles and construction equipment, 

including cranes ) 

Contractor 52.39 

1,221.28 

Subcontractors  671.89 

Total 724.28 

Total combustible consumption for 
onsite power generation using diesel 

generators 

Contractor 25.45 

Subcontractors  471.56 

Total 497.00 

Note: Fuel consumption data in the table is as per current estimations by the Contractor. Data will be updated once 
construction works begin and accurate construction data is available from the Contractor. 

 

GHG Emission factors and GWPs used are as per ADNOC guidance document [Ref 3] as shown in Table 

5.2 

Table 5.2 

GHG Emission Factors for Diesel and GWPs     

GHGs Emission Factors (EF) [t GHG /t fuel] GWPs 

CO2 2.75 1 

CH4 0.00042 25 

N2O 0.00022 298 
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Table 5.3 

Scope-1 GHG Emissions – For Construction Works      

GHG Emission Source Annual Average GHG Emissions [tCO2e/year] 

Fuel consumption for vehicles and construction equipment 1.74 

Fuel consumption for onsite power generation using diesel generators 1.19 

TOTAL Emissions  2.93 

Assumptions: 

Total Diesel consumption is as per Table 5.1. 

GHG emission factors and GWPs are as per Table 5.2  

Refer to Annexure-2 for detailed calculations. 

 

5.2 Mitigation During Construction Phase 

Annual GHG emissions estimated for construction works is 2.93 tCO2e/Yr that is much below the 25,000 

tCO2e/Yr threshold of ADNOC. However, a range of specific measures can be adopted to enhance fuel 

energy efficiency and further minimize GHG emissions during construction works: 

• Use of modern gas generators running on gas that meet applicable project emission standards, 

instead of diesel-fired generators. Option for using biodiesel operated generators can also be 

explored.  

• Regular maintenance of stationary and mobile equipment and vehicles to optimise fuel 

consumption. 

• Avoid unnecessary running of engines on idle, when not in use. 

• Using closed tanks for fuels. 

• Construction logistics management and control, to avoid unnecessary emission from 

transportation vehicles (bus, pickups, cars, etc.).  
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APPENDIX I 

GHG EMISSIONS QUANTIFICATION SHEET – FOR PROJECT OPERATIONS   

  



GHG Emissions Type/ Sources Unit Normal Operations

Scope-1 GHG Emissions

Flare Pilot tCO2eq/Year 67.725

Vent Emissions tCO2eq/Year 1.314

Fugitive emissions tCO2eq/Year 5.619

Diesel engine emissions in case of emergency tCO2eq/Year 82.168

Scope-2 GHG Emissions

Electrcity Consumption - Case-1 in Case of Grey Power tCO2eq/Year 161,622.000

Total GHG Emissions tCO2eq/Year 161,779

Emissions By Scope Emissions By Type

Scope-1 157 Flare Pilot 67.7

Scope-2 161,622 Venting 1.3

Fugitive 5.6

EDGs 82.2

Electricity Use 161,622.0

GHG Estimation Summary for Operations Phase 

Electricity received from UTILITY Porject at Battery limit is considered as Scope-2 emissions

Scope-1 , 157, 
0%

Scope-2, 
161,622, 100%

Emissions By Scope - Operations 
Flare Pilot, 67.7, 

0%
Venting, 1.3, 0%

Fugitive, 5.6, 0%

EDGs, 82.2, 0%

Electricity Use, 
161,622.0, 100%

Emissions By Type - Operations



Scope-1 Emissions - Ammonia Flare Pilot (Continuous Emissions under normal Operations) 
Description / Units Unit Values

Offgas (as Fuel) for Pilot Flare - Flare Exhaust flow rate kg/hr 34.70

Number of Pilots No. 4.00

Total flow for four Pilots' Flare kg/hr 138.80

Operating hours Hours 8760.00

Annual Fuel Gas used as pilot Tons/Year 1215.89

CO2 % 2.59%

Ar % 1.24%

H2O % 20.65%

N2 % 75.51%

NO(x) % 0.01%

CO2 Tons/ Year 31.49

N2O Tons/ Year 0.12 Assuming all of NO(x) in pilot exhaust is N2O

N2O as CO2e Tons/ Year 36.23 GWP of N2O is 298

Annual CO2e/year Tons/ Year 67.72

Document Sources/ References/ Assumptions

CO2 1

N2O 298

CH4 25

Source: 

Flue gas flow: 34.7 kg/h per pilot 

as received from Contractor

Flue Gas from Pilots - % Composition

GHG Emissions

Note-1: Offgas shall be used as a fuel for Pilot. Offgas flow rate is 34.7 kg/hr per pilot and there are 4 pilots as confirmed by the 

Contractor. 

Note-2: Pilot flare is operating continuously, hence operating hours assumed as 365 days and 24 hrs.

Note-3: Fuel gas will be used as a fuel for Pilot only, if offgas flow is not available, i.e., as backup for offgas. Hence, excluded 

from the assessment.

Note-4: Nitrogen will be used only for purging. Nitrogen as such is not contributing to GHGs, hence excluded from the 

assessment.

NOte-5: For flare pilot exhaust % composition of N2O is not available, instead total % of NO(x) is available. As a conservative 

approach, it is assumed that 100% of the NO(x) is N2O and GHG emissions are estimated for pilot flare.

Global Warming Potentials

Flue gas (exhaust from pilot 

usingt offgas a fuel) 

composition received from 

Contractor



Scope-1 Emissions - Venting (Only continuous vents)
Vents operating continuously that has CH4 as Composition t/t

TP-934 on line 8"-1040-VA1113234-01SA0P01(N)

Continuous Flow Rate kg/hr 3.7

Operating hours Hours 8,760.00

Vent   Connected to TP-934 on line 8"-1040-VA1113234-01SA0P01(N)

12 l/h

0.0120 m3/h

3.7000 kg/h

Flue Gas Mol% molar weight (g/mol) weighting

H2 74.80 2.00 1.50

N2 24.96 28.00 6.99

CH4 0.09 16.00 0.01

Ar 0.04 40.00 0.02

NH3 0.07 17.00 0.01

Total 99.99 8.88 g/mol

0.01 kg/mol

g/mol Mass flow rate (kg/h) mol/h g CH4/hr Kg CH4/hr TCH4/hr

Flue Gas 8.88 3.7 417

CH4 0 6 0.0 0.000006

GWP

CO2 (T/hr) based on CO2 levels in Vent 0.0000000 1

Methane (T/hr)  based on CH4 levels in Vent 0.0000060 25

N2O (T/hr)  based on N2O levels in Vent 0.0000000 298

Total CO2 e (T/hr) 0.0001500

Annual operating hours (hr/ Yr) 8760

Total CO2 e (T/Yr) 1.31436

Document Sources/ References/ Assumptions

Flow rate 

Note-1: As per 4346 HARVEST - Plant's vents.xlsx, TP-934 on line 8"-1040-VA1113234-01SA0P01(N) is the only vent that is continuous, open to 

atmosphere and has CH4 (a GHG) in exhaust. All other vents are either emergency vents or connected to the flare header or do not have GHG 

contributing components (such as CO2, CH4, N2O, etc.) in the exhaust flow to atmosphere

Note-2: It is assumed that the Vents those are operating continuously and has CH4 as Composition in their flow are only considered for GHG emissions

Note-3: Selected Vent for GHG estimation is a cold vent and there is no combustion. Vent flow composition does not indicate CO2 and N2O, hence 

assumed to be zero in vent emissions.



Scope-1 Emissions - Fugitive Emissions 
Description / Units Unit Annual

Overall Project Scope  tCO2e/ Year 5.62

Fugitive Emissions per year - Location Wise

Source Type Numbers

Connections 590 Source: Parts Count Sheet - Updated sheet 6-Aug-2024.xlsx

Valves 242

Source Type Emission factors 

(Onshore Gas 

Production) 

kg/Yr/Component

CH4 

emission 

(Kg/Yr)

CH4 

emission 

(T/Yr)

CO2eq 

emission 

(T/Yr)

Connections 0.63 0.01807 0.00002 0.452

Valves 17.60 0.20667 0.00021 5.167

TOTAL 5.619

Document Sources/ References/ Assumptions

Note-5. Parts count sheet for Project "Coarse Quantitative Risk Assessment (QRA) Report – Ammonia 

Plant (Harvest Project)" MS Excel file dated 6-Aug-2024

Note-1. Fugitive emissions is assumed to be same throughout the Project operations lifecycle.

Note-2. CH4 % in releases is assumed to be 22.67% (Assumed the highest methane content from 

Material Balance 3007 MTDP (4346-VZ-CP-10000001_Is02_H&MB.pdf)

Note-3. CH4 (Ton) = ((Connectors* Emission_Factor_Connectors) + (Valves*Emission_Factor Valves)* 

CH4%*0.00110231 (as per the formula provided in ADNOC Guidance Document EOH/GID-010). 

Note-4. GHG Emission Factor is as per ADNOC “Incorporation of BAT in GHG Management of Project 

Guidance” (EOH/GID-010, Version -1 "Appendix 3: Fugitive Emissions for Facility Type :Onshore Gas" 

Page 37 of 44.



Scope-1 Emissions - Diesel Consumption for EDGs 
Diesel Generator's fuel consumption

Fuel consumption (kg/hr) 300.00 Source: CTM Data sheet pos. E.16 355 l/h >>> 300 kg/h

Assumed opeartion time (hrs/year)* 12.00 Source: CTM monthly test 1 hour 100 % load - 12 tests per year

Fuel consumption (kg/year) 3,600.00

Fuel consumption (t/year) 3.60

ADNOC GHG Emission factors (t/t)

CO2 3.20

N2O 0.00022

CH4 0.00014

GHG Emissions (t/year)

CO2 11.52 1

N2O in CO2e 0.2360 298

CH4 in CO2e 0.0126 25

Annual CO2e (t/year) 82.17

Frequency Hr/ Yr

Offload 1h/week excluded

Onload 1h/month 12

TOTAL 12

*Emergency diesel generators shall only be used in case of power failure to power critical equipment/ systems or shall be used for periodic 

testing. Annual operation expected is 1) offload once per week and 2) onload once per month, each event for one hour During offload testing, 

EDG emissions will be zero (Reference Document - Project BAT Report).

GWP



Scope-2 Emissions - Electricity Consumption (Supplied by UTILITY Project)
Description / Units Unit Consumption

Electricity Consumption MWh 41.00

Operating hours Hrs 8,760.00

Electricity Consumption MW/Year 359,160.00

Scenario-1 In Case of Grey Power - GHG Emission factor tCO2e/MWh 0.45

Scenario-1 - Annual GHG Emissions (tCO2e)  tCO2e/ Year 161,622.00

Scenario-1 In Case of Green Power - GHG Emission factor tCO2e/MWh 0.00

Scenario-2 - Annual GHG Emissions (tCO2e)  tCO2e/ Year 0

Notes: 

1. Case-1 refers to Grey power supply (Fossil fuel based power supply) 

Document Sources/ References/ Assumptions

Note-1: Annual electrcity consumption is provided by the Contractor as per Contractor's document "4346-NN-CX-50000001 LOAD 

FLOW AND SHORT CIRCUIT CALCULATION STUDY 42324 kVA - 96.82% PF"

Note-2. Emission factor (tCO2e/MWh) for Scenario-1 is 0.45 tCO2e/MWh as per ADNOC “Incorporation of BAT in GHG Management of 

Project Guidance” (EOH/GID-010, Version -1 "Appendix 3: Scope 2 Internal Transfers" Page 37 of 44

Note-3. Emission factor (tCO2e/MWh) for Scenario-2 is 0.0 tCO2e/MWh as per ADNOC “Incorporation of BAT in GHG Management of 

Project Guidance” (EOH/GID-010, Version -1 "Appendix 3: Scope 2 External Transfers - Direct Line from EWEC Clean Power Agreement" 

Page 37 of 44.

2. Case-2 refers to Green power supply (Renewables and Nuclear source of power import from the national grid once Lightning Project 

is implemented) , where GHG emission factor is considered to be 0.
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APPENDIX II 

GHG EMISSIONS QUANTIFICATION SHEET – FOR PROJECT CONSTRUCTION WORKS    

 

 

 



Fuel Usage Type Fuel User Fuel Quantity (L/ Yr) Total Fuel Quantity (L/ Yr)

Contractor 52.39

Subcontractors 671.89

Total 724.28

Contractor 25.45

Subcontractors 471.56

Total 497.00

GHG Emission Factors t/t Global Warming Potential (GWP)

CO2 2.75 1

N2O 0.00022 298

CH4 0.00042 25

Fuel density 0.85 kg/l

Total Fuel Quantity (kg/ Yr) 1,038.09 kg/year

Total Fuel Quantity (tons/ 

Yr)
1.04

t/year

GHG Emissions for Contruction Phase

CO2 2.8547 t/year

N2O 0.0002 t/year

CH4 0.0004 t/year

Total CO2e t/year 2.93 t/year

Total combustible 

consumption for vehicles, 

including cranes (litres of 

gasoil and gasoline)
1,221.28

Total combustible 

consumption for power 

production (in litres)

Fuel Consumption data received and confirmed by the Contractor, as of August-2024. Therefore, total annual

consumption is assumed to be 1,221.30 L/Yr for the construction phase.
Note: Data will be updated once construction works begin and accurate construction data is available from the

Contractor.
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