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Investigation and Analysis of Climate Change Countermeasures for
Resource Development Projects in the Arctic Circle
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ABSTRACT

Recently, interest in environmental issues is increasing worldwide due to abnormal climate phenomena caused by global
warming. Global efforts are continuing to actively respond to climate change, but the dependence on fossil fuels is still high.
In particular, a huge amount of fossil fuels and mineral resources are buried in the Arctic Circle, so development and
construction projects are being actively pursued. Participation and cooperation in the development of Arctic resources (oil
and gas resources) is one of the alternatives to domestic energy supply. Resource development in the Arctic Circle requires
close review(Poor development environment and technical limitations due to extreme climate, environmental problems due
to resource development, social impact, etc.) in advance compared to general resource development. In this pater, the laws
and guidelines related to climate change to be considered were reviewed. when developing Arctic resources. In addition,
the countermeasures against climate change applied in large-scale resource development projects in the Arctic were reviewed.
It is expected that the results of the research and analysis of this study will be used to establish strategies to respond to
new risk factors that influence the successful promotion and operation of the Arctic region resource development project.
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Human-induced drivers

- CO; and Black Carbon emissions '

- Land-cover changes

Observed Changes

- Warming of land and sea

- Reduced sea-ice

- Melting glaciers

Arctic - Shrinking smow Cover

Feedback
Effect

- Permafrost degradation

!

>

Policy response (including EU)
Mitigation and Adaptation

- Climate policies
- Energy policies
- Environmental policies

- Sectoral policies

— - Increased vulnerability of existing infrastructure on land due to

Impact in the Arctic

Environmental
- Marine ice connected ecosystem in threatened by acidification
ocean water
- Tundra isretreating the tree line moving northward changing
bird and reindeer habitats
- Changes in water cycle, release of methane that is trapped in ice
and topographic change

- Increasing local emission source due to new human activities
e.g. shipping and extraction

Economic and Social

- Northern Sea Routes open to transit sipping and additional
maritime activities (e.g. Tourism)

- Increased access to oil & gas reserves and minerals, resulting in
increased economic growth opportunities also for local population

- Change in economic structure from small-scale local activities
towards more intemational influence, from subsistence activities
towards more wage labor

- Indigenous peoples’food sources are threatened, with potentially
adverse impacts on health

sea level rise and permafrost melt

- Changes in snow/ice dependent transport and food source require
humans to adapt

- Adverse impacts on human health

Fig. 1. Causes and Effects of Arctic Climate Change (http//www.arcticinfo.eu)
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Table 1, Main Measures to Minimize Air Pollutant Emissions in Yamal LNG Project

Main Measures to Minimize Air Pollutant Emissions

—Installation of a heat recovery device to utilize waste heat from a generator,
—A method of capturing and using methane gas as fuel gas for power plants and LNG process turbines,

—Process design to prevent continuous flaring

—Steam recovery in condensate storage tanks and loading facilities (prevent methane gas emissions and use as fuel gas)
—Regular maintenance and maintenance of fixed and mobile equipment and vehicles

—Not to run the engine unnecessarily when not in use,

—No incineration of waste other than dedicated incineration,

—Minimize emissions through engine monitoring and control of anchorage ships
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