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Executive Summary
Indonesia is a megabiodiversity area and the island of Sumatra is the second
richest island in terms of biodiversity in Indonesia after Papua. The stability
of the ecosystem is important to support human life physically, biologically,
economically, and culturally.

As Indonesia’s second largest economic center in terms of GDP after Java, the
supply of energy in the electricity sector on the island of Sumatra is growing.
However, the supply of electrical energy in Sumatra is dominated by coal-fired
power plants. The negative impact on local biodiversity has intensified with
the development of mine-mouth coal-fired power plants, which are already
operating in South Sumatra Province, and are also planned to be built in Jambi
and Riau provinces.
The impact of coal-fired power plants on the environment, health and climate
change is clear. Several countries in the world such as South Korea, Japan, and
China announced that they would no longer build coal-fired power plants
abroad, and more than 100 world financial institutions have announced
divestment from coal-fired power plants.

According to the sixth assessment report from the Intergovernmental
Panel on Climate Change (IPCC), nature absorbs the majority of greenhouse
gas emissions (56%), therefore climate mitigation and biodiversity loss
prevention efforts need to be done in parallel. Discontinuation of coal-fired
power plants in megabiodiversity areas would make the Paris Agreement
goals and commitments in the Convention on Biological Diversity achievable
at low cost, provided that it does not exclude local residents and indigenous
peoples.
This research aims to determine which coal-fired power plant poses the
highest threat to biodiversity on the island of Sumatra. We carried out data
collection, field surveys and interviews, we then processed the data using a
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scoring system to determine which coal-fired power plants have high (red),
medium (orange) and low (yellow) risks to biodiversity. Based on this score,
we provide recommendations for follow-up on the existence of a coal-fired
power plant to minimize negative impacts on health, climate change, the
environment, and health.

The results of this research can be used as a consideration for canceling the
new coal-fired power plants in Sumatra and developing renewable energy.
Furthermore, it can be a factor for the consideration of coal-fired power plants
that are included in the early termination scheme related to climate change
which is currently being designed by financial institutions.
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1.1 Understanding the Importance of Biodiversity
Biodiversity is the variability or diversity of various biological sources, including
genes to ecosystems, and includes biological and cultural organizations
that exist in life (Gaston & Spicer, 1995; AMNH, 2021). In the process of its
evolution, biodiversity has become the main foundation of human life. Various
fruits and plants in the forest are a source of nutrition and medicine. Animals
such as birds and fish are a source of protein. A simple example is Padang
cuisine which uses various spices such as chili (Capsicum annum), cinnamon
(Cinnamomum burmannii), galangal (Alpinia galanga), star anise (Pimpinella
anisum), ginger (Zingiber officinale), lemongrass (Cymbopogon citratus),
turmeric (Curcuma longa), and lime leaves (Citrus hystrix). These spices come
from the high biodiversity in Indonesia.

In addition, examples of plants used as medicines are pine tree (Pinus merkusii)
which is used for diabetes, bidara (Artemisia vulgaris) as hemorrhoid medicine,
and hibiscus (Hibiscus rosa-sinensis) as a fever medicine (Lestari, 2016). Drugs
such as aspirin produced 40,000 tons per year which comes from the bark of
willow trees. While Calanolide was discovered in 1987 from the endangered
Calophyllum lanigerum plant from tropical forests, it is one of the potential
drugs for HIV (Pongsiri, 2010).
Biodiversity also provides high economic benefits due to the availability of
natural resources for clothing, shelter, and industry. Leaves and woods are
used as materials for building houses and furniture, while cotton fibers are
used as fabric for making clothes. Examples of tree species that have economic
values are teak (Tectona grandis) and mahogany (Swietenia mahagoni) which
produce wood with a strong structure. While burflower-trees (Neolamarckia
cadamba) are used to make paper (Martawijaya et al, 2005).
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Figure 1.1. Various types of spices (Instagram/Viedela AK) and unique fruits
(Instagram/Hanif Wicaksono) in Indonesia
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In addition to economic benefits, plant biodiversity also has various important
roles in the ecosystem, including as an air purifier, maintaining soil stability,
maintaining groundwater reserves, and protecting against abrasion. One
example is the mangrove trees that protect the coast from abrasion (Syah,
2020). The diversity of birds plays an important role in the process of seed
dispersal, insect pest control, and helps pollinate flowers (Regan et al., 2015;
Pekas et al., 2020). Reptile diversity plays an important role in pest control
(Yuliany, 2021; Sepe et al., 2021), while mammal diversity plays an important
role in the process of seed dispersal for forest ecosystems, assisting pollination,
and controlling pests (Regan et al, 2015; Simon et al., 2011).
Since ancient times, humans have been fascinated by living things and the
nature around them. Human interaction with nature is a source of inspiration
for art. This can be seen from ancient paintings, handicraft motifs, and folklore
centered on animals, plants and nature which later shaped the culture and
religion that is still found today. For example, local people in Bali use a variety
of plants to make offerings in their religious ceremonies. According to the
Head of Research of the Bali Botanical Gardens, Dr. Bayu Adjie, a complete
Balinese ritual ceremony requires approximately 300 types of plants, ideally
hundreds of types of leaves, flowers, seeds, and woods are needed. Among
them are cogon grass (Imperata cylindrica), betel leaf (Piper betle), banana
(Musa spp.), banyan leaf (Ficus benjamina), areca nut (Areca catechu), dadap
leaf (Erythrina variegata), pandan (Pandanus amaryllifolius), hibiscus
(Hibiscus rosa-sinensis), and sugarcane (Saccharum officinarum).
1.2 Biodiversity in Indonesia
Indonesia is a megabiodiversity country with approximately 300,000 species
of fauna (Adisoemarto, 2006) and 20,000 species of flora. About 40% of the
flora species found in Indonesia are endemic, meaning these species are
not found outside of Indonesia (Kusmana & Hikmat, 2015). Additionally,
Indonesia is home to two biodiversity hotspots, namely Sundaland and
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Wallacea. Biodiversity hotspots are areas that have high biodiversity but
whose ecosystems are threatened by high rates of deforestation. According
to the Critical Ecosystem Partnership Fund (CEPF), an area is classified as a
biodiversity hotspot if it meets the following two criteria:

2.

Have at least 1,500 species of vascular plants found nowhere else on
Earth (known as “endemic” species);
Has lost at least 70% of its original vegetation cover (deforestation).

Sundaland and Wallacea are formed based on the history of plate movements
that affect the distribution of flora and fauna (Moss & Wilson, 1998; Kusmana
& Hikmat 2015). A researcher named Alfred R. Wallacea said that the fauna
in western Indonesia is different from eastern Indonesia, hence the Wallacea
line was born. This was also explained by a researcher from Germany,
called Weber who determined the distribution of fauna from the Australian
continent to the eastern part of Indonesia, and created the Weber line. The
combination of the two lines gave birth to three biogeographical areas (the
division of flora and fauna), namely the flora and fauna of Sahul (covering
Papua and the surrounding small islands), the flora and fauna of Wallacea
(covering Sulawesi, Maluku, and Nusa Tenggara), and the flora and fauna of
Sundaland (covering Sumatra, Kalimantan, Java, and Bali), (Moss & Wilson,
1998; Kusmana & Hikmat 2015).
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Figure 1.2. Map of biodiversity hotspots in Southeast Asia and the
comparison of the number of endemic species between each hotspot (Sodhi
et al, 2004)
Each of these biogeographical hotspots or areas has unique types of flora and
fauna that cannot be found anywhere else (endemic). Examples include the
Sumatran orangutan and the Tapanuli orangutan. Both species of orangutan
are only found in certain areas on the island of Sumatra. If these two species
become extinct, they will not be found anywhere else. Large mammals such as
orangutans have an important role in the ecosystem as seed dispersers. The
extinction of important species, or also known as keystone species such as
orangutans, will affect the food chain and tree distribution and therefore have
an impact on ecosystem stability (Hamidy, 2012).
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1.3 Ecosystems and Biodiversity in Sumatra
Sumatra is rich in various types of ecosystems. According to MacKinnon
(1997), there are various types of ecosystems in Sumatra based on the type
of vegetation, namely, highland forest, lowland rain forest, lowland dry forest,
heath forest, peat, mangrove forest, swamp, and coastal vegetation. However,
since the 80s the rate of deforestation in Sumatra has been increasing. Between
1990 and 2010, the area of primary forest deforested was estimated at 7.54
Mha (Margono et al, 2012). According to Forest Watch Indonesia, from 2000
to 2017, the island of Sumatra experienced deforestation of 5.92 Mha with a
deforestation rate of 355,730 ha/year. The uniqueness of the forest ecosystem
in Sumatra and the high rate of deforestation have made the World Heritage
Committee (WHC) include the tropical rainforest of Sumatra in the list of the
United Nations Educational, Scientific, and Cultural Organization (UNESCO) as
one of 38 threatened world heritages. This was agreed at the UNESCO session
in Saint Petersburg, Russia, in 2012.
Sumatra is the island with the second highest biodiversity in Indonesia after
Papua (CEPF, 2001). In terms of mammals, Sumatra has a total of 210 species,
16 of which are endemic to Sumatra and 17 are endemic to the Mentawai
Islands. There are 582 bird species with 14 of them being endemic, 300 species
of reptiles and amphibians with 69 endemic species, and 270 freshwater
species with 42 endemic species (CEPF, 2001).
The flora and fauna of Sundaland, especially on the island of Sumatra, has
various rare species, such as the Rafflesia arnoldii flower which is the largest
flower in the world; tapir (Acrocodia indica); sun bear (Helarctos malayanus);
pangolin (Manis javanica); Sumatran tiger (Panthera tigris sumatrae),
Sumatran elephant (Elephas maximus sumatrae), Sumatran orangutan (Pongo
abelii), and Sumatran rhinoceros (Dicerorhinus sumatrensis) which are key
species and included in the 25 priority endangered species based on the
Decree of the Director General of KSDAE No. 180/IV-KKH/2015.
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The high biodiversity on the island of Sumatra is not only beneficial for the
ecosystem, but also for indigenous peoples. The Suku Anak Dalam (SAD) tribe
is a group of people who live in the middle of the forest in Jambi Province,
Sumatra. They have a traditional lifestyle as hunters and gatherers who live on
the move (Indriati, 2014). The SAD community considers the forest as an area
that is very important for life and religion (Sinaga & Rustaman, 2015). The
forests where SAD live in have high biodiversity which they use for their daily
activities. It is estimated that more than 70 plant species are used by SAD as
food and medicine (Sager, 2008).
The SAD tribe also uses various gum plants as a source of income, medicinal
materials, fuel, hunting materials, adhesives, traditional ritual materials, dyes,
and sap-freezing materials. The SAD tribe living in Bukit Duabelas National
Park, Sarolangun Regency, uses at least 22 gummy plants. One example is
incense sap from trees which is used as an ingredient for besale ceremonies
to “see” people’s illnesses, smoked concoctions for newborns, and smoked
concoctions for harvesting and planting rice ceremonies (Andhika et al, 2015).
SAD’s dependence on biodiversity makes them very sensitive and have deep
knowledge of ecology. They believe that the flowering and fruiting seasons
are closely related to the presence of insects, especially honey bees, the
regeneration of forest plants, the mating cycle of wildlife, and the presence
and relative density of wildlife. Therefore, the SAD tribe has a religious ritual
to commence the fruit season. One of the rituals is used to summon the bee
god to the forest so that the process of pollinating flowers by forest bees runs
smoothly in order to ensure an abundance of plants, flowers, and a heavy
fruiting season (Sager, 2008).
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Figure 1.3. Besale ritual demonstration by the Suku Anak Dalam community
using various types of flowers and leaves (Bambang Isnaeni)
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1.4 The Impact of Coal-fired Power Plants on the Environment, Health
and Climate Change
Coal is a fossil fuel that has the highest greenhouse gas emissions. The negative
impact of burning coal consists of environmental pollution (air, water, sound)
and also affects the health of the local communities. Smoke particles from
coal-fired power plants pollute the air, causing poor air quality and smog that
is detrimental to health. People who are constantly exposed to this pollution
have a higher risk of developing asthma, bronchitis and lung cancer. There
are also other toxic pollutants released by coal-fired power plants, such as
mercury, lead, carbon monoxide, and sulfuric acid that react in the atmosphere
to produce acid rain (US Energy Information Administration, 2020).
In addition, the existence of coal-fired power plants cannot be separated
from coal mining. Be it surface or subsurface coal mining, both significantly
alter the topology of the area, and damage the surrounding ecosystem and
biodiversity. Of all fossil fuels, burning coal emits the most carbon dioxide per
unit of energy, making it the number one cause of global warming (Jakob et al,
2020).
1.5 Commitment to Biodiversity Conservation and Addressing Climate
Change
The main factors influencing biodiversity loss and extinction in Indonesia are
habitat degradation and fragmentation, landscape change, overexploitation,
pollution, climate change, alien species, forest and land fires, and economic
development (UN CBD).

In 1993, the National Development Planning Agency (Badan Perencanaan
Pembangunan Nasional/BPPN) produced the Biodiversity Action Plan for
Indonesia (BAPI). The document was issued prior to the ratification of the
CBD in 1994. BAPI prioritizes in situ conservation actions, both inside and
outside protected areas, as well as ex situ conservation. In 2003, a second
document entitled “Indonesian Biodiversity Strategy and Action Plan (IBSAP)”
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was developed with a focus on achieving five goals:
1. encourage changes in attitudes and behavior of individuals and
Indonesian people, as well as in existing institutions and legal
instruments, so as to increase awareness of the conservation and
utilization of biodiversity, for the welfare of the community, in line
with national laws and international conventions;
2. apply the input of science and technology, as well as local wisdom;
3. implement balanced conservation and sustainable use of biodiversity;
4. institutional strengthening and law enforcement;
5. resolve natural resource conflicts.
IBSAP implementation is done voluntarily and no coordination mechanism
has been established to monitor and evaluate implementation.

Several actions were taken to achieve the Aichi Biodiversity Target 2020 (UN
CBD First National Report):
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1.

2.

3.

In situ conservation is carried out through the establishment of
conservation areas, such as biosphere reserves, wildlife reserves,
national parks, ecotourism parks, grand forest parks, and hunting
parks. The coverage area increased from 7.628 million hectares in
1981 to 27.968 million hectares in 2007. Community-based forestry
projects, covering 2 million hectares, have also been established. As a
result of ex situ conservation measures, the number of species of flora
and fauna bred in captivity increased from 171 species in 2006 to 416
species in 2008.
An ecosystem approach is used in the development of programs for
the conservation and management of marine and fish resources. In
2008, management plans for 105 conservation areas were approved,
while management plans for 87 conservation areas had not been
approved.

Several districts have been designated as conservation areas based
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on whether most of their areas are already protected and whether
they have a vital role in regional development. As a conservation area,
all activities within the district must refer to the principle of rational
and optimal use of natural resources. In addition, conservation efforts
must be made to maintain the balance of ecosystems in rural areas.

However,
based
on
the
Aichi
2020
biodiversity

UN
report,
not
all
targets
have
been

of
the
achieved.

Another effort to maintain biodiversity in Indonesia is through the Decree of
the Director General of Conservation of Natural Resources Ecosystems No.
180/IVKKH/2015, which stipulates 25 priority endangered species to be
protected and the Ministry of Environment and Forestry Regulation Number
p.92/menlhk/setjen/kum.1/8/2018, which stipulates a list of protected plant
and animal species in Indonesia.

The IPCC has published their sixth assessment report stating that land and
oceans have absorbed about 56% of CO2 emissions from human activities per
year in the last six decades. Nature-based carbon sequestration is easier than
technology-based. Nature-based carbon sequestration will be maintained
by reducing land for coal mining and coal-fired power plants in areas rich in
biodiversity.

The joint workshop report between IPCC and IPBES (Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services) in 2021
stated that conservation approaches such as protected areas are important,
but overall they are not sufficient to address global biodiversity loss. It is
declared insufficient due to the lack of global protected areas, currently only
15% of global land is declared protected areas and 7.5% of marine areas, and
also unconnected and at risk of shrinking, degenerating, and changing legal
status.

The IPCC urges all countries to drastically reduce their greenhouse gas
emissions and “propose ambitious NDCs” to achieve global net-zero by 2050.
This message is especially emphasized to the G20 countries comprising the
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world’s largest economies, including Indonesia, which is the fifth largest
economy in Asia and the largest economy in Southeast Asia.

The Ministry of Environment and Forestry submitted the Updated Nationally
Determined Contribution (NDC) and Long-term strategy on Low Carbon and
Climate Resilience 2050 to the secretariat of the United Nations Framework
Convention on Climate Change (UNFCCC) in July 2021. This document seeks
to synergize mitigation and adaptation to climate change with commitments
-commitment under the Convention on Biological Diversity (CBD). However,
this synergy will face threats with the development of coal-fired power plants
and coal mines that supply fuel.
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1.6 Finance Sector, Climate Change and Biodiversity Protection
There are more than 100 financial institutions that have a policy of no longer
funding coal-fired power plants. There is the UN-organized Net-Zero Banking
Alliance, bringing together 58 banks from 29 countries representing nearly a
quarter of global banking assets (over US$39 trillion), which are committed to
aligning their loan and investment portfolios with net zero emissions by 2050.
The Alliance it is hoped that this will strengthen, accelerate and support the
implementation of a decarbonization strategy, providing an internationally
coherent framework and guidance for collaboration.

Financial institutions also need to commit to more advanced biodiversity
protection as part of the Post 2020 Global Biodiversity Framework, including
by increasing funding for preventing biodiversity loss, and stopping investment
in the coal mining and power plant sectors because they contribute to habitat
degradation, including the Sumatran region.
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2.1 List of Coal-fired Power Plants
Based on the 2019-2028 Electricity Supply Business Plan (Rencana Usaha
Penyediaan tenaga Listrik/RUPTL) and the latest news, there are 28 coalfired power plants in Sumatra with a capacity of 100 MW and above per unit.
There are fourteen coal-fired power plants that are already in operation, six
are under construction, and eight are not yet or under construction plans. The
following table lists the coal-fired power plants included in this study and
their status:
Table 2.1. List of coal-fired power plants in Sumatra and their status

No

Coal-fired Power Plant

Status

Chapter 4
Discussion

Aceh
1
2

South Sumatra
3

PLTU Sumsel 8 (2x600 MW)

In construction

5

PLTU Sumsel Ekspansi (350 MW)

Not yet built

6
7
8
9

10
11

PLTU Nagan Raya 3&4 (2x200 MW)

Operational

In construction

4
Chapter 5
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PLTU Nagan Raya 1&2 (2x110 MW)

PLTU Sumsel 1 (2x300 MW)
PLTU Sumsel 6 (300 MW)

PLTU Banyuasin (2x120 MW)

PLTU Sumbagsel 1 (2x150 MW)
PLTU Sumsel 5 (2x150 MW)

PLTU Gunung Raja (2x150 MW)
PLTU Banjarsari (2x110 MW)

In construction
Not yet built

In construction
In construction
Operational
Operational
Operational
15

Chapter 1
Introduction

Assessing The Threat of Coal-Fired Power Plants to Biodiversity in Sumatera

12

Jambi

PLTU Keban Agung (2x135 MW)

Operational

13

PLTU Jambi 1 (2x300 MW)

Not yet built

Chapter 2
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14

Bengkulu

Not yet built

15

Riau

PLTU Bengkulu (2x100 MW)

Operational

16

PLTU Tenayan Raya (2x110 MW)

Operational

Chapter 3
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17

Riau Islands

Not yet built

18

PLTU Bintan (2x100 MW)

Lampung

Planning

19

PLTU Sebalang unit 1&2 (2x100 MW)

Operational

21

PLTU Lampung Ekstension (300 MW)

West Sumatra

Not yet built

22

Operational
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20
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PLTU Jambi 2 (2x300 MW)

23

PLTU Riau 1 (2x300 MW)

PLTU Tarahan (2x100 MW)
PLTU Ombilin (2x100 MW)

North Sumatra

Operational

24

PLTU Pangkalan Susu 1&2 (2x220 MW)

Operational

26

PLTU Sumut 1 (2x150 MW)

In construction

25
27
28

PLTU Teluk Sirih (2x112 MW)

Operational

PLTU Pangkalan Susu 3&4 (2x200 MW)
PLTU Sumut 2 (2x300 MW)

PLTU Labuhan Angin (2x125 MW)

Operational

Not yet built
Operational

16

Chapter 4
Discussion

Chapter 3
Results

Chapter 2
Methods

Chapter 1
Introduction

Assessing The Threat of Coal-Fired Power Plants to Biodiversity in Sumatera

2.2 Coal-fired Power Plants and Biodiversity Database Creation
The collection of information and data regarding each coal-fired power plant
in Sumatra is obtained through search sites, the Electricity Supply Business
Plan document (Rencana Usaha Penyediaan Tenaga Listrik/RUPTL 20192028), as well as the latest news. The name, location, status, and coal source
of each coal-fired power plant are entered into the database. Followed by the
collection of secondary data on biodiversity and ecosystems around each
coal-fired power plant and included in the database as well. Secondary data
on biodiversity are obtained from Environmental Impact Analysis (Analisis
Dampak Lingkungan Hidup/ANDAL) or Analysis on Environmental Impact
(Analisis Mengenai Dampak Lingkungan/AMDAL) documents if available. If no
ANDAL or AMDAL documents are available, a search is made through scientific
publications around the location of the coal-fired power plant, data on the
Sumatran tiger range from the HarimauKita Forum (2010), as well as news
about wildlife, for example news of conflicts between tigers. and humans. Data
on the ecosystem around the coal-fired power plant is obtained from ANDAL
or AMDAL if available and also checked through Google Earth and the distance
from protected areas is checked through the Ministry of Environment and
Forestry geoportal site. Specifically for the PLTU Jambi 2 and the PLTU South
Sumatra 1 coal-fired power plants, field surveys and interviews with local
residents have been carried out.
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2.3 Scoring Criteria
This study uses 15 criteria for determining scoring. The criteria used for the
scoring process are based on the IUCN Red List category and the Minister
of Environment and Forestry Regulation Number P.20/MENLHK/SETJEN/
KUM.1/6/2018 concerning Protected Plant and Animal Species. However,
these two criteria only cover biodiversity at the species level. Meanwhile,
according to CBD (1993), biodiversity consists of three levels, namely
ecosystem, species, and genetic. So this study also includes the type of
ecosystem around the location of the coal-fired power plant as a criterion.
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However, due to the limitations of research at the genetic level, this study
does not cover biodiversity at the genetic level. Endemic species, species of
economic and cultural value, and conflicts between wildlife and humans are
also used as criteria.

The other criteria used for scoring relate to the impact of coal-fired power
plants on the environment such as the capacity of coal-fired power plants,
water pollution, air pollution, and noise pollution that can affect wildlife and
plant life. In addition, there are also criteria regarding the source of coal used
by each coal-fired power plant.
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Criteria

Table 2.2 Scoring Criteria

Scoring

Are there any vulnerable species
(VU)?

Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points

Are there any critically endangered
species (CR)?

Yes (more than 1) = -4 points
Yes (only 1) = -3 points
No = 0 points

Are there any endangered species
(EN)?

Are there species protected by
the Ministry of Environment and
Forestry Regulation?
Are there endemic species?

Are there species of high economic
value?
Are there species of high cultural
value?

Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points

Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points
Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points
Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points
Yes (more than 1) = -2 points
Yes (only 1) = -1 point
No = 0 points
18

Chapter 4
Discussion

Chapter 3
Results

Chapter 2
Methods

Chapter 1
Introduction

Assessing The Threat of Coal-Fired Power Plants to Biodiversity in Sumatera

Criteria
Is the coal-fired power plant
capacity (per unit) >100 MWatt?

Yes (> 300 MWatt) = -2 points
Yes (100 - 299 MWatt) = -1 point
No = 0 points

Is there human and wildlife conflict
around the coal-fired power plant?

Yes(with protected animals) = -2
points
Yes(with unprotected animals) = -1
point
No = 0 points

Are there any unique, vulnerable or
protected ecosystems around the
coal-fired power plant?

Does the coal-fired power plant
produce high air pollution?
Does the coal-fired power plant
produce high water pollution?
Does the coal-fired power plant
produce high noise pollution?
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Scoring

Does the coal used by the coal-fired
power plant come from Sumatra?
Are there any vulnerable /
endangered / protected / endemic
species in the mining area?

Protected forest/primary/
mangroves/coral reefs/important
waters = -2 points
Secondary forest/plantation/
agriculture = -1 point
No = 0 points

Above the quality standard (high) =
-2 points
Presumably above the quality
standard (not high) = -1 point
Below quality standard = 0 points
Above the quality standard (high) =
-2 points
Presence of pollution (not high) =
-1 point
Below quality standard = 0 points
Very high (>90 Db) = -2 points
Height (50-89 Db) = -1 point
Below quality standard = 0 points
Yes = -1 point
No = 0 points
Yes = -1 point
No = 0 points
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After each coal-fired power plant is assigned points per criteria, the points are
then summed and the threat of each coal-fired power plant to biodiversity is
grouped into the following categories:
1.
2.
3.

High (red) : < -10
Medium (orange) : -5 to -10
Low (yellow) : 0 to -5

Coal-fired power plants with a total score of < -10 are classified as coal-fired
power plants with a high threat to biodiversity and are highlighted in red. Coalfired power plants with a score of -5 to -10 are classified as coal-fired power
plants with moderate threat, while coal-fired power plants with a score of 0
to -5 are classified as coal-fired power plants with low threat to biodiversity.
2.4 Completeness of Data
To date, the majority of research on biodiversity in Indonesia has been carried
out in protected areas such as national parks, protected forests, nature reserves
or in green open spaces such as urban forests and parks. Several mining
companies conduct research on biodiversity at their mine sites and publish
it. However, there is very little research on biodiversity around the location of
the coal-fired power plant. This causes different levels of data completeness
for each of the coal-fired power plants studied in this report. The existence
of several coal-fired power plants with incomplete biodiversity data makes
the confidence level of the scoring results of several coal-fired power plants
not high. This is due to the probability of the existence of rare or protected
fauna and flora around the location but not recorded. Therefore, after the data
collection and scoring process is complete, a comparison of the percentage of
completeness of data for each coal-fired power plant is carried out by adding
up the empty data columns. The more empty columns per power plant, the
lower the confidence level. Based on this comparison, it has been concluded
that coal-fired power plants with a score of 0 to -10 have a lower level of
confidence due to the lack of biodiversity data found.
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2.5 Mapping
The mapping is carried out to provide a spatial Figure, the location of each
coal-fired power plant in Sumatra, land cover, surrounding ecosystems and
their distance from important areas such as national parks, protected forests,
as well as the roaming areas of the Sumatran tiger and Sumatran elephant.
The mapping was carried out using ArcGIS software version 10.5 and QGIS
version 3.2.3. The data for mapping used are primary data from field surveys,
data on the administrative area of the
 island of Sumatra, data on tiger ranges
from the Forum HarimauKita (FHK) and locations of coal-fired power plants.
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3.1 Scoring Results
Based on the scoring results, 12 coal-fired power plants are classified as having
the highest threat on biodiversity (score <-10), namely PLTU Jambi-2, PLTU
Sumsel-8, PLTU Banjarsari, PLTU Nagan Raya unit 1 & 2, PLTU Nagan Raya 3 &
4, PLTU Bengkulu, PLTU Keban Agung, PLTU Pangkalan Susu unit 1 & 2, PLTU
Pangkalan Susu unit 3 & 4, PLTU Teluk Sirih, PLTU Jambi-1, and PLTU Ombilin.

In the medium category (score -5 to -10) there are fifteen coal-fired power
plants namely, PLTU Labuhan Angin, PLTU Riau-1, PLTU Bintan, PLTU
Banyuasin, PLTU Sumsel 6, PLTU Tenayan Raya, PLTU Sumbagsel-1, PLTU
Sumsel -1, PLTU Gunung Raja, PLTU Sumsel-5, PLTU Sumsel MT Expansion,
PLTU Lampung Extension, PLTU Sumut-1, PLTU Lampung Sebalang, and PLTU
Tarahan. Meanwhile, there is one PLTU that falls into the low category (score
0 to -5), namely, PLTU Sumut-2.
The table of scoring results can be seen in Table 3.1 and a map of the
distribution of coal-fired power plants in Sumatra can be seen in Figure 3.1.
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Map of Coal-Fired
Power Plants in
Sumatra

Figure 3.1. Coal-fired power plants in Sumatra
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Province

Chapter 3
Results

Sub-district

City/District

Score

PLTU Jambi-2
unit 1

Lubuk Napal

Pauh

Sarolangun

-20

South
Sumatra

PLTU Sumsel-8
unit 1

Tanjung Lalang

Tanjung
Agung

Muara Enim

-20

Jambi

South
Sumatra

South
Sumatra
Aceh

Aceh

Aceh

Chapter 4
Discussion

Village

Jambi

South
Sumatra
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Unit

Table 3.1 Scoring Results

Aceh

Bengkulu

Bengkulu
South
Sumatra

South
Sumatra

North
Sumatra

North
Sumatra

North
Sumatra

PLTU Jambi-2
unit 2

PLTU Sumsel-8
unit 2

PLTU Banjarsari
unit 1

PLTU Banjarsari
unit 2
PLTU Nagan
Raya unit 1

PLTU Nagan
Raya unit 2

PLTU Nagan
Raya unit 3

PLTU Nagan
Raya unit 4

PLTU Bengkulu
unit 1

PLTU Bengkulu
unit 2
PLTU Keban
Agung unit 1

PLTU Keban
Agung unit 2

Lubuk Napal

Tanjung Lalang
Prabu Menang

Prabu Menang
Suak Puntong

Suak Puntong
Peunaga Cut
Ujong

Peunaga Cut
Ujong

Teluk Sepang

Teluk Sepang
Kebur

Kebur

Pauh

Tanjung
Agung
Merapi
Timur

Merapi
Timur

Kuala Pesisir

Kuala Pesisir
Meureubo

Meureubo
Kampung
Melayu

Kampung
Melayu

Merapi Barat

Merapi Barat

Sarolangun

Muara Enim
Lahat

Lahat

Nagan Raya

Nagan Raya
West Aceh

Aceh Barat
Bengkulu
City

Bengkulu
City
Lahat

Lahat

Pangkalan Susu
unit 1

Tanjung Pasir

Pangkalan
Susu

Langkat

Pangkalan Susu
unit 3

Tanjung Pasir

Pangkalan
Susu

Langkat

Pangkalan Susu
unit 2

Tanjung Pasir

Pangkalan
Susu

Langkat

-20

-20

-19

-19

-18

-18

-18

-18

-18

-18

-18

-18

-15

-15

-15
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Province

Pangkalan Susu
unit 4

Tanjung Pasir

West
Sumatra

PLTU Teluk Sirih
unit 2

Teluk Kabung
Tengah
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Jambi

Jambi

Chapter 3
Results

West
Sumatra

West
Sumatra

North
Sumatra

North
Sumatra

South
Sumatra

Chapter 4
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Village

North
Sumatra

West
Sumatra
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Unit

PLTU Teluk Sirih
unit 1
PLTU Jambi-1
unit 1

PLTU Jambi-1
unit 2

Teluk Kabung
Tengah

PLTU Ombilin
unit 1

Sijantang Koto

PLTU Labuhan
Angin unit 1

Tapian Nauli 1

PLTU Ombilin
unit 2

PLTU Labuhan
Angin unit 2

PLTU Sumsel-6

Sijantang Koto

Tapian Nauli 1

Sub-district

City/District

Score

Pangkalan
Susu

Langkat

-15

Bungus Teluk
Kabung

Bungus Teluk
Kabung

Padang City

Mandiangin

Padang City

-15

Sarolangun

-13

Mandiangin
Talawi

Talawi

Tapian Nauli

Tapian Nauli

Sarolangun

Sawahlunto
City

Sawahlunto
City
Central
Tapanuli

Central
Tapanuli

Riau

PLTU Riau 1
unit 1

Peranap

Indragiri
Hulu

Riau islands

PLTU Bintan
unit 1

Gunung
Kijang

Bintan

Riau

Riau islands
Riau

Riau

South
Sumatra

South
Sumatra

PLTU Riau 1
unit 2

PLTU Bintan
unit 2

PLTU Tenayan
Raya unit 1

PLTU Tenayan
Raya unit 2
PLTU
Sumbagsel-1

PLTU
Sumbagsel-1

Peranap

Industri
Tenayan

Industri
Tenayan

Gunung
Kijang

Tenayan Raya

Tenayan Raya

Indragiri
Hulu
Bintan

Pekanbaru
City

Pekanbaru
City

-15

-13

-13

-13

-10

-10

-10
-9

-9

-9

-9

-8

-8

-8

-8
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Province

Chapter 2
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Chapter 3
Results

Sub-district

City/District

Score

PLTU Sumsel-1
unit 1

Tanjung
Menang

Rambang
Dangku

Muara Enim

-8

South
Sumatra

PLTU Gunung
Raja unit 1

Gunung Raja

Empat
Petulai
Dangku

Muara Enim

-8

South
Sumatra

South
Sumatra

South
Sumatra
South
Sumatra

South
Sumatra

South
Sumatra

Lampung
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South
Sumatra

South
Sumatra

Chapter 5
Conculusion & Recommendations

Unit

North
Sumatra

North
Sumatra

Lampung

Lampung

Lampung

Lampung
North
Sumatra

North
Sumatra

PLTU Sumsel-1
unit 2

Tanjung
Menang

PLTU Gunung
Raja unit 2

Gunung Raja

PLTU Sumsel-5
unit 1
PLTU Sumsel-5
unit 2

Sindang Marga

PLTU Sumsel
MT Expansion

PLTU Banyuasin
unit 1

Sindang Marga

Rambang
Dangku

Muara Enim

-8

Bayung
Lencir
Bayung
Lencir

Muara Enim
Musi
Banyuasin
Musi
Banyuasin

-8

Hamparan
Perak

Hamparan
Perak

PLTU Lampung
Sebalang unit 1

Karya Tunggal

Katibung

PLTU Lampung
Sebalang unit 2
PLTU Tarahan
unit 3

PLTU Tarahan
unit 4

PLTU Sumut-2
unit 1

PLTU Sumut-2
unit 2

Banyu Asin

Banyu Asin

PLTU Sumut-1
unit 1

PLTU Sumut-1
unit 2

Hamparan
Perak

Karya Tunggal
Tarahan

Tarahan

-8

Empat
Petulai
Dangku

PLTU Banyuasin
unit 2
PLTU Lampung
Extension

Muara Enim

Hamparan
Perak
Katibung

Katibung

Katibung

South
Lampung

Deli Serdang

Deli Serdang
South
Lampung

South
Lampung

South
Lampung

South
Lampung

-7

-7

-7

-7

-6

-6

-6

-5

-5

-5

-5

-4

-4
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The result of this scoring is an estimation of the threat of each coal-fired power
plant to biodiversity from the species and ecosystem level. However, not all
coal-fired power plants have complete data on the biodiversity that exists in
the surrounding area. The existence of a different level of completeness of
data for each coal-fired power plant, makes some coal-fired power plants have
scoring results with a higher level of confidence than others. For example, there
is complete information on biodiversity around the proposed Jambi 2 location
because field surveys and interviews with residents have been carried out.
Meanwhile, there are other coal-fired power plants that do not have complete
biodiversity data (ANDAL/AMDAL cannot be accessed or are not available and
there is a lack of research around the coal-fired power plant) so there is a
possibility of the existence of endangered fauna and flora that are protected at
the location. but not recorded.

So, it can be concluded that the coal-fired power plant with the highest threat
(red) in absolute terms has a big threat to biodiversity because the data is
complete, so the coal-fired power plant is recommended to be stopped early
or canceled. However, coal-fired power plants with medium (orange) and low
(yellow) threats still have the potential to have higher threats to biodiversity
due to incomplete data. Based on the method discussed in Section 2.4, it has
been concluded that coal-fired power plants with a score of 0 to -10 have a
lower level of confidence due to the lack of biodiversity data found.
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3.2 Aceh
Map of PT MIFA Mining
Location and Coal-fired Power
Plants in Aceh
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Legend

Figure 3.2. Map of Nagan Raya Coal-fired Power Plant and PT. MIFA
Bersaudara

PLTU Nagan Raya 1 & 2 dan PLTU Nagan Raya 3 & 4
Based on the research results, PLTU Nagan Raya 1 & 2 and PLTU Nagan Raya
3 & 4 are located in the same location, only different distances. The two coalfired power plants are located very close to residential areas, fields, and oil
palm plantations. PLTU Nagan Raya 1 & 2 are already operating, while PLTU
Nagan Raya 3 & 4 are planned to operate in 2023. PLTU Nagan Raya 1 & 2
get their supply of coal from local areas, especially Aceh and from Kalimantan
(Guitarra, 2014), but currently the supply of coal is obtained from PT Mifa
Bersaudara (Iskandar, 2020). PLTU Nagan Raya 3 & 4 also get coal supply from
PT. Mifa Bersaudara or PT. IPE (AMDAL of PLTU Nagan Raya 3 & 4, 2019). The
distance from the construction site of the coal-fired power plant to the coal
mine is approximately 30 km.
28

Blang Lango Village, Tuwie Meulesong Village, and Kila Village are villages not
far from the mining site owned by PT. Mifa Bersaudara. The three villages often
experience conflict with Sumatran elephants. In addition to the three villages
in East Seunagan District, there is one village in Seunagan District, namely
Alue Buloh Village, and two other villages namely Blang Tengku Village, and
Kandeh Village which are also frequented by herds of elephants (Muda, 2019;
Acehkini, 2020; Jauhary, 2020; Mulyana, 2020). The elephants often enter
residential areas and damage houses and gardens. The Sumatran elephant’s
roaming area, which used to have no settlements, has changed its function, so
that Sumatran elephants often enter and destroy whatever is there. Sumatran
elephants that enter residential areas can reach 12-17 individuals and scare
residents. The elephant entered the residential area because its habitat
was disturbed by oil palm plantations and mining. The existence of conflict,
sometimes makes people set a snare that actually kills the Sumatran elephant
whose population is decreasing in nature. Besides Sumatran elephants, East
Seunagan District is also a Sumatran tiger roaming area (Figure 3.2).
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3.3 North Sumatra
Map of Coal-fired
Power Plants
Location in North
Sumatra
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Figure 3.3. Coal-fired power plants in North Sumatra

PLTU Pangkalan Susu 1 & 2 dan PLTU Pangkalan Susu 3 & 4
This coal-fired power plant is located in Tanjung Pasir Village, Pangkalan
Susu District, Langkat Regency. Based on AMDAL data from Pangkalan Susu
3 & 4 (2011), this area has a diverse flora and fauna biodiversity. In terms of
flora, groups of mangroves can be found, while from fauna there are groups
of mammals, reptiles, and birds. In terms of plants, mangroves are the most
dominant plants found. A total of 18 mangrove species were identified using
a vegetation survey to the seedling level. Measurements were carried out on
an area of 0.09 Ha.
In this area there are also four types of reptiles such as monitor lizards, cobras,
rice field snakes, and lizards. These four reptiles form a single food chain and
pest control. If the population is reduced it can make the pest population
explode. Just as monitor lizards control the snake population, snakes control
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the mouse population. In addition, there are lizards that have the role of
controlling insects that become pests.
In this area there is also a diversity of aquatic biota such as 38 genera of
plankton, 19 genera of benthos, and 16 species of nekton. Plankton, benthos,
and nekton (a group of organisms that live in the sea and waters) can be
used as indicators of polluted waters (Bianchi et al., 2003; Mariantika and
Retnaningdyah, 2014; Salmo, Tibbetts and Duke, 2018; Setyobudiarso and
Yuwono, 2018 ). The impact of the development will make benthos die because
the sediment settles to the bottom and buildup occurs. Benthos will have
difficulty getting oxygen and can cause death (Widiyati A. and Prihadi, 2007).
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Figure 3.3.1. Photo of the environment around PLTU Pangkalan Susu and
coastal vegetation around PLTU Pangkalan Susu
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PLTU Sumut-1
This coal-fired power plant is located in Hamparan Perak, North Sumatra,
which is close to the mangrove area. In addition, near the location of the coalfired power plant, protected animals such as the gray langur and the brontok
eagle were also found. The habitat of the gray langur is starting to decrease
and the gray langur is occupying the remaining habitat in the mangrove forest
(Supriyatna & Wahyono, 2000). Lutung plays an important role as primates
that eat leaves to help in the rejuvenation of plants or trees in the forest.
The brontok eagle also plays an important role for nature in controlling the
population of rats and snakes that act as pests.

PLTU Sumut-2
Until now, the exact location of the planned construction of PLTU Sumut-2 is
unknown. However, when referring to the 2019-2028 RUPTL, the location of
the PLTU Sumut-2 is close to the PLTU Sumut-1, so the potential threat is not
much different..
PLTU Labuhan Angin
This coal-fired power plant is located in Tapian Nauli, Central Tapanuli
Regency. This coal-fired power plant is opposite and close to the Sumatran
tiger’s roaming area. In addition, the surrounding area near the coal-fired
power plant is included in the Regional Water Conservation Area of Central
Tapanuli Regency (Figure 3.3.). In this area, there are mangrove plants that
play an important role in maintaining coastal ecosystems and living things
around them.
3.4 South Sumatra
Based on our assessment, we have investigated nine coal-fired power plants
that could potentially be within the roaming area of key species such as the
Sumatran tiger or the Sumatran elephant. Moreover, other species that are
protected and have an endangered or critically endangered status based on
the IUCN Red List have been found.
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Map of Coal-fired Power
Plants in South Sumatra
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Figure 3.4. Coal-fired power plants in South Sumatra

PLTU Sumsel 8
This coal-fired power plant has a capacity of 2x620 MW and will operate in
2022. This coal-fired power plant is sponsored by PT. Huadian Bukit Asam
Power (PT. HBAP) which is a consortium between China Huadian Hongkong
Company Ltd. and PT. BA with 55% and 45% share ownership, respectively
(Andi, 2020).

Based on the AMDAL data of Sumsel 8 (2018), in the PLTU Sumsel 8 area,
several protected animals were found, such as porcupines, clouded leopards,
and sun bears. The three species are included in the IUCN Red List and are
protected animals. These three species have important roles in nature.
Hedgehogs have a role as controlling the population of nocturnal insects and
seed dispersers because they also eat fruits other than insects. The clouded
leopard’s role is almost the same as that of the tiger as a predator, only that it
has a smaller size and is not the main predator. Meanwhile, sun bears have a
role as seed dispersers and help in the process of decomposition and recycling
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of tropical rain forests because of their behavior that often digs and unloads
the soil. The populations of these three species are also experiencing a decline
in nature due to hunting, land conversion, and conflicts with humans, if left
unchecked it will lead to extinction.

In addition, this coal-fired power plant is also approximately 22 km from
the Suban Jeriji Forest area (Based on the results of straight line drawing
via Google Earth). In this forest there are key animals, namely the Sumatran
tiger which has a roaming area of 30 km2 (female) to 289 km2 (male) (Forum
HarimauKita, 2021) and the Sumatran elephant which has a roaming area
of 20 km2 (WCS Program, 2021), and other animals other protected species
such as slow lorises, gray langurs, sun bears, and brontok eagles (FMIPA Unsri,
2016).
PLTU Sumsel 1
PLTU Sumsel 1 is located in Tanjung Menang Village and Air Cekdam Village,
Rambang Dangku District, Muara Enim Regency. The South Sumatra 1 coalfired power plant project is sponsored by PT. Shenhua Guohua Lion Power
(PT. SGLPI) with a capacity of 2x300 MW (ICW, 2020). Based on AMDAL data
from South Sumatra 1 (2016), the area where the coal-fired power plant is
located is -+127.91 ha with recorded biodiversity of 5 mammal species, 7 bird
species, and 5 reptile species. Meanwhile, in terms of aquatic biota, there are
19 species of fish, one of which is included in the protected fish species based
on the Minister of Maritime Affairs and Fisheries Regulation No. 1 Year 2021,
namely belida fish (Notopterus notopterus).
In the AMDAL data from South Sumatra 1, waste from the coal-fired power
plant activity is disposed of in the Niru River which is a tributary which
will later flow into the Lematang River (one of the longest rivers in South
Sumatra). Belida fish are recorded in the AMDAL from PLTU Sumsel 1 and live
in the Lematang River. According to local residents, the Niru River is also a
habitat for belida fish. Observations in the field also indicate the presence of
long-tailed monkeys. The Niru River itself is still used by residents for bathing
and washing activities. The Niru River is one of the rivers that flows towards
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the Lematang River. The presence of waste from PLTU Sumsel 1 will certainly
pollute the river and this can endanger the belida fish population and can even
make it slowly extinct.
PLTU Sumsel 5
PLTU Sumsel 5 is located in Sindang Marga Village, Musi Banyuasin Regency,
South Sumatra. This PLTU has a capacity of 2x150 MW and has been built
since 2016 (ICW, 2020) with PT Dian Swaswatika Sentosa Tbk. as the sponsor.
The location of this power plant is approximately 100 km from Sembilang
National Park. This National Park has key animals such as Sumatran elephants
and Sumatran tigers. The location of this PLTU is also almost surrounded by
the Sumatran tiger roaming area (Figure 3.4.).

PLTU Sumsel MT Expasion
PLTU Sumsel Expansion will be built at Simpang Belimbing Niru, Muara Enim
Regency (Prasetyo, 2021). However, the exact location of the site for this coalfired power plant cannot be known. The area is adjacent to the PLTU Sumsel 1
site where there is a species of long-tailed monkey (Macaca fascicularis) which
is a vulnerable species based on the IUCN Red List and its location is close to
the Lematang river which is a habitat for belida fish (Figure 3.4.)
PLTU Sumbagsel 1
Referring to the map in the 2019-2028 RUPTL, this coal-fired power plant is
located approximately 35 km from the Sumatran tiger roaming area (Figure
3.4.) which is near Bukit Balai Rejang. The existence of the coal-fired power
plant will reduce the roaming area of the Sumatran tiger. In addition, more
than 50 km from the location of the coal-fired power plant, a conflict with the
Sumatran tiger was found in Pelakat Village, located in Bukit Lumut Balai. As
a result of the conflict, the victims were injured and some died (Eni, 2020).
PLTU Banyuasin
Based on the map in the 2019-2028 RUPTL, the location of the Banyuasin PLTU
is estimated to be around Rantau Bayur District, Banyuasin Regency. Rantau
Bayur is the meeting point between the Lematang River and the Musi River. It
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is known that the Lematang River is a belida fish habitat which is protected by
Indonesian law.

PLTU Gunung Raja
This coal-fired power plant is located in Gunung Raja Village, Dusun 2. Many
people rely on independent rubber plantations that are planted by themselves.
Since the existence of a coal-fired power plant, income from rubber plantations
has decreased because the dust produced by the coal-fired power plant makes
the rubber latex dirty and damaged (AEER, 2019). This coal-fired power plant
also uses water from the Lematang River which is the protected habitat of
belida fish.
PLTU Sumsel 6
Based on the map in the 2019-2028 RUPTL, the location of the PLTU Sumsel
6 is estimated to be in Batanghari Leko District. The location of this coalfired power plant is close to Harapan Forest, which is the habitat of Sumatran
elephants and Sumatran tigers. In addition, the location of this coal-fired
power plant is adjacent to the Dangku Wildlife Sanctuary conservation area,
which is also a Sumatran tiger roaming area (Figure 3.4.).

PLTU Banjarsari dan PLTU Keban Agung
The two coal-fired power plants are located not too far from PLTU Sumsel
8. In terms of biodiversity, they are not much different from PLTU Sumsel 8.
In addition, the location of the two coal-fired power plants is also close to
the conservation area of the Suban Jeriji Forest, which is the habitat of the
Sumatran tiger. The location of the Keban Agung PLTU is also close to the
Lahat elephant training center.
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Figure 3.5. Coal-fired Power Plants in Jambi
3.5.1 PLTU Jambi 1
This coal-fired power plant will be built in Pemusiran area, Mandiangin with a
capacity of 2x300 MW. This coal-fired power plant will be financed by PT PLN
Persero and will be built in 2023. Based on AMDAL data from Jambi 1 in 2019,
that around the location of the coal-fired power plant, protected animals were
found, namely the pangolin (Manis javanica) and the mouse deer (Tragulus
javanicus). Pangolin is known to be one of the critically endangered animals
based on IUCN Red List data. Pangolins are experiencing a very high population
decline in the wild due to hunting as a traditional Chinese medicine. The
decline in pangolin populations is also due to habitat loss and degradation
(PSG, 2021). The existence of a plan to establish a coal-fired power plant in this
location will threaten the increasingly critical pangolin population. Whereas
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the role of pangolins is very important in nature, namely as a controller of ant
and termite populations. If pangolins become extinct, the population of ants
and termites will explode and cause damage to the ecosystem, just as termites
destroy wood on plants in the forest.

In addition to pangolins, there are deer rattlesnakes found around the coalfired power plant. This species is also experiencing a decline in population
in nature due to being hunted for meat and human activities in encroaching
and changing land functions (Yunizarakka, 2016). The mouse deer plays an
important role in nature to help plant rejuvenation in the forest because it
eats the tops of leaves and grass, and eats fruit that falls on the ground and can
help regenerate the forest because the seeds eaten by the mouse deer will be
wasted in the form of feces.
3.5.2. PLTU Jambi 2
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Figure 3.5.2. PLTU Jambi 2 Planned Area Map
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PLTU Jambi 2 is one of the coal-fired power plants that is still in the planning
stage, so the ANDAL or AMDAL documents do not yet exist. Therefore, a direct
field survey has been conducted by AEER researchers. Based on interviews
with the Pauh sub-district head and village officials, PLTU Jambi 2 is planned
to be built in Pauh District, precisely at 14 – 15 km on the road leading to the
villages. This location is included in the administrative area of Lubuk Napal
Village. There are five villages which are located close to the PLTU Jambi 2
location, namely, Danau Serdang Village, Lubuk Napal Village, Lamban Sigatal
Village, Sepintun Village and Seko Besar Village. The five villages are located
within a 10 km radius of the PLTU Jambi 2 location. This coal-fired power
plant is planned to start construction in early 2022 but is currently waiting
for investors.

The location of the coal-fired power plant and surrounding villages can be
seen in detail on the map (Figure 3.5.2.). PLTU Jambi 2 is marked with a red
triangle symbol, while the surrounding villages are marked with a black dot.
Four rivers were found around PLTU Jambi 2 which are marked with blue dots
on the map, namely SK (Sungai Kelampaian/Kelampaian River), SR (River
Rembut) and ST (Sungai Telisak/Telisak River). There is a small river that
is closest to PLTU Jambi 2 which is at point P4, but the river is not named.
Biodiversity observation plots are marked by yellow dots and cruising tracks
in brown lines. Based on interviews with local residents, key species such
as tigers are still found near Lubuk Napal and Lamban Sigatal villages, and
elephants near Sepintun Village which are marked with a red star symbol on
the map.
The ecosystem around the PLTU Jambi 2 location consists of lowland
secondary forest, rubber and oil palm plantations, rivers and villages. At the
biodiversity observation point at the PLTU Jambi 2 (P3) location, various tree
species have been found, such as the pulai tree (Alstonia scholaris), beih tree
(Balakata baccata), rubber tree (Hevea brasiliensis), applied tree (Artocarpus
odoratissimus) and ferns. ferns and herbs. This secondary forest mixed with
rubber trees at the PLTU Jambi 2 location still has a fairly dense canopy cover
(70-84%) and several species of butterflies are found which are indicators of
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ecosystem quality. Photos of forest conditions at the planned location of PLTU
Jambi 2 can be seen in Figure 3.5.3.
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Figure 3.5.3. Forest condition at the planned location of PLTU Jambi 2
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Not far from the location of PLTU Jambi 2, there is a small river that has
been observed at point P4. In this river there are several small fish such as
julung-julung fish and tadpoles. The plants found at observation point P4
were jengkol tree (Archidendron pauciflorum), durian tree (Durio zibethinus),
pulai tree (Alstonia scholaris), oil palm (Elaeis guineensis), burflower-tree
(Neolamarckia cadamba), randu tree (Ceiba pentandra) and ferns and herbs
used as medicine, such as kedudu (Melastoma malabathricum). For a complete
list of species per observation point, see the PLTU Jambi 2 field report which
can be accessed on the AEER website.

Based on interviews with local residents, a number of key species such as tigers
and elephants are still found. On a dirt road leading to Lubuk Napal Village,
and on a dirt road near Lamban Sigatal Village, footprints of the Sumatran
tiger (Panthera tigris Sumatrae) were found in July 2021. Based on a map from
the HarimauKita Forum (2010), there are Sumatran tiger ranges located in
Mandiangin sub-district, not far from the countryside around PLTU Jambi 2.
Meanwhile, Sepintun Village is part of the Sumatran elephant (Elephas maximus
Sumatranus) roaming area that lives wild in Harapan Forest, a restoration
area managed by PT Restorasi Ekosistem Indonesia (REKI). There are a total
of eight elephants living there, six females and two males. However, since
2016 the conflict between elephants and residents in Sepintun has increased.
Many of the community’s oil palm and rubber plantations were damaged by
elephants. The trigger is that part of the elephant’s habitat was cleared for
an Industrial Platation Forest (Hutan Tanaman Industri/HTI) permit PT Alam
Lestari Nusantara, a subsidiary of PT Perkebunan Nusantara (PTPN)—which
obtained a 10,785-hectare HTI permit from the Minister of Forestry in 2009.
From information from residents of Sepintun Village, elephants also entered
the concession of PT. Samhutani in Lamban Sigatal Village (Suprapto, 2020).
In addition to these two key species, local residents also mentioned several
other species that are still found around the village, namely, pangolin (Manis
javanica), siamang (Symphalangus syndactylus), black-crested Sumatran
langur (Presbytis melalophos), silvered leaf monkey (Presbytis cristata),
ungko (Hylobates agilis), sun bear (Helarctos malayanus), macaque monkey
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(Macaca nemestrina), kero monkey (Macaca fascicularis), clouded leopard
(Neofelis diardi), and deer (Rusa unicolor) which are protected by Minister
of Environment and Forestry Regulation No. 20/MENLHK/SETJEN/
KUM.1/6/2018 and are wild animals that are included in the IUCN Red List
category as critically endangered (CR), endangered (EN), or vulnerable (VU)
species. There are also tree species that are protected by the Regulation of the
Minister of Environment and Forestry, namely, the bulian or ironwood tree
(Eusideroxylon zwageri) and the sialang tree (Koompassia excelsa). The results
of interviews and a more complete analysis of the conditions of biodiversity,
ecosystem and social surrounding the location of PLTU Jambi 2 can be seen in
the field report of PLTU Jambi 2.
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Figure 3.5.4. The gray hoop monkey (Presbytis cristata) and the yellow hoop
monkey (Presbytis melalophos) were found in the forest around the PLTU
Jambi 2 location
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3.6 Bengkulu
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Figure 3.6. Coal-fired Power Plant in Bengkulu

PLTU Bengkulu
Bengkulu is one of the mining sites and sources of coal. PLTU Bengkulu, which
has been built on an area of about 40 hectares, is known to be close to the
beach where turtles lay their eggs. Between November 2019 and January
2020, 28 dead hawksbill and sea turtles were found stranded on Teluk Sepang
Beach near a coal-fired power plant (Phesi, 2020). The case of the death of the
turtles occurred after a trial of waste heat disposal to Sepang Beach (Phesi,
2020). Although later laboratory tests stated that his death was due to a
bacterial infection and BMKG stated that there was a temperature anomaly
in the waters west of Bengkulu, this turtle’s death was still odd considering
that it occurred after the test of a coal-fired power plant and the discovery of
its carcass around the coal-fired power plant (Kanopi Hijau Indonesia, 2020).
Less than 40 km from PLTU Bengkulu’s area, there has been a conflict between
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humans and Sumatran tigers and sun bears in Tumbuan Village, Saluma District
(Roki EP, 2020). The conflict occurred because a Sumatran tiger ate 11 goats
that belonged to the residents. Eight kilometers from the village is indeed a
roaming area for Sumatran tigers, so it is not surprising that tigers have begun
to enter residential areas (Roki EP, 2020). Besides Sumatran tigers, sun bears
have also entered residential areas and damaged their gardens (Firmansyah,
2017).

Sun bears have a role as seed dispersers and help in the process of decomposition
and recycling of tropical rain forests, because of their behavior that often digs
and unloads the soil. The sun bear is included in the IUCN Red List, which
is vulnerable and is a protected animal. The population is also decreasing in
nature due to hunting, land conversion, and conflicts with humans which if left
unchecked will lead to rapid extinction.
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3.7 Riau
Coal-Fired Power
Plants in Riau
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Figure 3.7. Coal-fired Power Plants in Riau

PLTU Tenayan Raya and PLTU Riau 1
PLTU Tenayan Raya is located in Sail Village, Tenayan Raya Sub-district,
Pekanbaru City, Riau. This coal-fired power plant is located close to the Siak
River which is the habitat of one of the protected animals, namely the arowana
fish (Scleropages formasus). This fish lives in the tributaries of the Siak River.

In addition to arowana fish, protected animals are also found in secondary
forest areas or shrubs on the Siak River border, such as the key animals of
the Sumatran tiger and Sumatran elephant. In addition there are other types
such as sun bears, clouded leopards, muntjak deer, porcupines, and tapirs. The
river is used by these animals for drinking and if it is polluted it will endanger
the survival of the animal and even cause death of the animal.
Besides PLTU Tenayan Raya, there is also PLTU Riau 1 which is located in
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Indragiri Hulu District. This coal-fired power plant is close to the Sumatran
tiger roaming area. Besides being flanked by the Sumatran tiger roaming area,
the location of this coal-fired power plant is also not far from conservation
areas such as Teso Nilo National Park and Bukit Tiga Puluh National Park.
The location of this coal-fired power plant is also almost surrounded by the
Sumatran tiger roaming area (Figure 3.7.).
3.8 Riau Islands
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Figure 3.8. Map of coal-fired power plant in Riau Islands

PLTU Bintan
Bintan Island is the largest island in the Riau Islands. On this island there is
PLTU Bintan which is located close to the coast. According to Chan & Chan
(2019), various protected birds are still found on this island, such as the
gray-headed fish eagle (Ichthyophaga ichthyaetus) and the parrot (Psittacula
longicauda). In addition, this island is also a habitat for green turtles, which are
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protected animals (Chelonia mydas) based on research by Samanya (2015).
3.9 Lampung
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Figure 3.9. Coal-fired Power Plants in Lampung

PLTU Sebalang, PLTU Lampung Extension, dan PLTU Tarahan
These three coal-fired power plants are still located on the same coastline,
only PLTU Sebalang and PLTU Lampung Extension are located near Sebalang
Beach and near the mangrove ecosystem (Tanti, 2020), while PLTU Tarahan is
located close to Lampung Bay which still has a coral reef ecosystem that still
has coral reefs. has a 50% cover. PLTU Tarahan and PLTU Sebalang get coal
supplies from PT BA originating from South Sumatra using the railway line.
Based on information from infokyai.com(2019), a rotting turtle carcass was
found near PLTU Sebalang. The reason for the death of the turtle is not yet
known, but it is suspected that it was due to a coal-fired power plant. Based
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on information from local residents, sea eagles are still found around PLTU
Sebalang.
3.10 West Sumatra

Coal-Fired Power
Plants in West
Sumatra
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Figure 3.10. Coal-fired Power Plants in West Sumatra

PLTU Ombilin
This coal-fired power plant is located in the Sijantang area, Sawahlunto City.
This coal-fired power plant has committed violations, namely the emergence
of smoke that is four times more dangerous than the standard set and waste
dumped in the Ombilin River (MediaIndonesia, 2019).
Approximately 23 km from the coal-fired power plant, there was a human
conflict with a tiger in the Silungkang area, Sawahlunto because it preyed on
seven buffalo belonging to residents. This caused residents to make snares
which eventually injured a Sumatran tiger and resulted in the amputation of
the Sumatran tiger’s leg (Vika, 2021)
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PLTU Teluk Sirih
This coal-fired power plant is located not far from the Arau Hilir and Air Canal
Wildlife Sanctuaries. These Wildlife Sanctuaries have a variety of protected
species, such as the Sumatran tiger, pangolin, Sumatran pheasant, tapir,
and hornbill (KSDAE, 2016). This coal-fired power plant is also close to the
Sumatran tiger roaming area (Figure 3.9.)

In addition, the coast of the PLTU Teluk Sirih’s location may become a turtle
nesting habitat. Twelve turtles were found trapped in a reservoir or coal-fired
power plant vessel. The turtles were found alive and released into the Sinyaru
Waters and Pasir Jambak Beach (Vinolia, 2018).
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4.1 Key Wildlife Area
Aceh is known to be the habitat of four flagship animal species such as the
Sumatran tiger, Sumatran elephant, Sumatran orangutan, and Sumatran rhino.
The four priority species are only found in Aceh, especially in the Leuser
Ecosystem Area/LEA (Kawasan Ekosistem Leuser/KEL) (Gunungleuser.or.id,
2021), but these species are also often found outside conservation areas
(Siregar, 2021; Rachamawati, 2020; Surry, 2021) because their roaming area
is getting narrow.
PLTU Nagan Raya 3 and 4 in Aceh are not in direct contact with key species
habitats, but the source of coal comes from mining close to conflict villages
with Sumatran elephants, namely in Seunagan and East Seunagan subdistricts. The area around the sub-district can still be seen with secondary
forests and not far from the primary forest areas that penetrate into the LEA
(Figure 3.1). So it’s not surprising if key animals can pass through the area and
become their roaming area.

In addition to Aceh, in the area of South Sumatra, especially Banyuasin, several
cases of Sumatran elephant conflicts with humans were also found which
caused losses to the community and the elephants. Whereas the Sumatran
elephant is included in the 25 priority endangered species based on the
Decree of the Director General of Ecosystem Natural Resources Conservation
No. 180/IV-KKH/2015.
The Sumatran elephant is a key species that plays an important role in nature.
Elephants can eat up to 300 kg of food per day which benefits can clear
damaged forests such as fallen trees and can even make way for other species.
In addition, elephants have a role in regenerating forests because the dung from
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elephants can be a natural fertilizer for the surrounding plants. Sometimes
there are seeds that are eaten by elephants and the dung containing seeds can
regenerate the forest, because the seeds that come out through the elephant’s
digestive system can accelerate the growth of seeds (NatgeoIndonesia, 2016).
In addition to the Sumatran elephants, the Sumatran tigers are also threatened
due to the coal-fired power plant in the way of their roamng area. It is known
that there are still tiger roaming areas from Aceh to Lampung is (Figure 3.1.).
Some of the Sumatran tiger roaming areas are not too far from the location
of the coal-fired power plant or the location of the planned construction of a
coal-fired power plant in Sumatra, such as PLTU Sumbagsel 1, PLTU Sumsel 5,
PLTU Sumsel MT Expansion and PLTU Sumsel 6 (Figure 3.4.), PLTU Teluk Sirih,
PLTU Jambi 1 (Figure 3.5.1.) and PLTU Riau 1 (Figure 3.7.). In addition, tigerhuman conflicts were also found near locations not too far from coal-fired
power plants such as PLTU Bengkulu, PLTU Ombilin, and PLTU Sumbagsel 1.

It is known that the Sumatran tiger has a roaming area of 30 km2 (female)
to 289 km2 (male) (HarimauKita Forum, 2021). Sumatran tigers, based on
the Decree of the Director General of Conservation of Natural Resources
Ecosystems No. 180/IV-KKH/2015, are also included in the 25 priority
endangered species with a population of less than 600 individuals and critical
status. The Sumatran tiger is the last tiger species in Indonesia after the Bali
tiger and the Javan tiger which were declared extinct in the wild. Sumatran
tigers are top predators that play an important role in controlling prey
populations, such as pigs and sambar deer, as well as other small animals
such as porcupines, long-tailed monkeys, and deer. Currently, the fate of the
Sumatran tiger is threatened due to poaching, conflicts with humans, and land
conversion (HarimauKita Forum, 2021).
The presence of coal-fired power plants and the construction of coal-fired
power plants will have an impact on animals that are not far from the location
of the coal-fired power plant, because it makes space for movement and
roaming areas increasingly limited, especially for key animal species such as
the Sumatran tiger and Sumatran elephant. The populations of both species
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are decreasing in nature, but their habitats are continuously being destroyed
for land conversion and the construction of coal-fired power plants. The
reduced range of Sumatran tigers and Sumatran elephants has resulted in
conflicts with humans, such as tigers eating livestock and elephants entering
fields. People who do not want this to happen again finally made a snare. The
existence of making snares causes the Sumatran tiger and Sumatran elephant
to die because they are caught in a snare or killed by the community.
4.2 Mangrove Area
In North Sumatra, there are 4 coal-fired power plants studied, namely PLTU
Pangkalan Susu, PLTU Sumut 1, PLTU Sumut 2 and PLTU Labuhan Angin.
The four areas of the coal-fired power plant are adjacent to the mangrove
ecosystem. Mangrove forests are one of the largest carbon sinks in the tropics
with an average absorption capacity of 1,023 Mg carbon per hectare (Donato
et al., 2011). Mangroves carry out the carbon sequestration process which is
carried out through photosynthesis or known as the carbon sequestration
process (Hilmi & Siregar, 2006). The great absorption capacity makes this
plant an important role in helping prevent climate change.

There are aquatic animals that depend on mangrove plants, such as fish,
shrimp, and crabs. Mangroves play an important role as a place for breeding
and foraging for food (Odum, 1994). Meanwhile, non-aquatic species such as
birds, mammals, and reptiles also depend on mangrove growth. Mangroves
act as shelters, foraging for food, breeding, and some are even used as a
stopover for migratory birds (Kartijono et al., 2010). For mammals, especially
long-tailed monkeys (LTM), mangroves are used as sleeping and foraging trees
(Ahamd Baihaqi, 2017). In addition, mangroves also have ecosystem services
as coastal protection from abrasion (Syah, 2020)
The existence of coal-fired power plant constructions and the planned
coal-fired power plant constructions in the mangrove area will trigger
deforestation and result in the release of carbon emissions from the mangrove
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itself. Deforestation carried out on mangroves can result in carbon emissions
of 10% of global deforestation (Donato et al., 2011).
The efforts of President Joko Widodo to rehabilitate mangroves throughout
Indonesia in 2021 in an area of 34 hectares will actually be in vain (Pratiwi,
2021). In fact, the mangrove rehabilitation process is carried out as an effort
to prevent the impact of climate change, but the construction of coal-fired
power plants close to the mangrove ecosystem will impact by increasing
carbon emissions.
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4.3 Endangered Aquatic Animals
Aquatic species that are threatened by the existence of coal-fired power
plants are belida fish. This type of fish was identified in PLTU Sumsel 1, PLTU
Gura, and PLTU Banyuasin because they have the same river flow, namely the
Lematang River. There are four species of belida fish and are only found in
Sumatra (Chitala hypselonotus), Kalimantan (Chitala borneensis), and Java
(Chitala lopis and Notopterus noptopterus). In Java, the Chitala lopis species
were declared extinct because it has not been seen for 160 years. The
extinction that occurred in this type of fish was not only due to overfishing for
ornamental fish and consumption, but also due to river pollution. In Sumatra,
these fishes are used as raw materials for making premium quality pempek,
so the demand for this fish is very high. This type of fish usually lives in clear,
current or flowing water, and is stagnant. This species is a type that is difficult
to breed because it does not reproduce throughout the year, its growth is slow,
and it only eats from the type of crustaceans / small shrimp. This fish has a
very high economic value because it has a high content of fat, protein, and
vitamin A as well as the delicious taste of the meat (Sunarno, 2002).
In addition to belida fish, an aquatic species that is threatened by the
construction of a coal-fired power plant is the arowana fish (Scleropages
formasus). This fish is known to be in the tributaries of the Siak River which
is close to the PLTU Tenayan Raya. This fish is included in the threatened or
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endangered category on the IUCN Red List and is under strict supervision by
the Indonesian government (Ambari, 2020). This fish is also a type of fish that
is strong but very influential on changes in water quality.

Currently, the waters in Indonesia are starting to be threatened by waste,
especially in areas near coal-fired power plants. The impact of these coal-fired
power plants will certainly affect the quality of river waters and will certainly
affect the life of belida fishes and arowana fishes whose populations are
decreasing in nature.
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4.4 Marine Ecosystems and Animals at Threat
Marine species that are threatened and often affected are sea turtles. Turtles
found dead on the shores of the PLTU Bengkulu and PLTU Sebalang locations
as well as those trapped in a PLTU container or vessel at PLTU Teluk Sirih.
Whereas turtles have an important role for marine ecosystems. The area where
there are turtles is known to have abundant marine wealth. In Indonesia, it is
known that there are six types of turtles and five of them are protected under
the Regulation of the Minister of Environment and Forestry Number P.106/
MENLHK/SETJEN/KUM.1/12/2018, the bromo turtle (Caretta caretta), the
green turtle (Chelonia mydas) , the hawksbill turtle (Eretmochelys imbricata),
the olive ridley turtle (Lepidochelys olivacea), and the flatback turtle (Natator
depressus).
Turtles have a very important role for marine ecosystems, such as taking care
of coral reefs by eating sponges that inhibit the growth of coral reefs, eating
seagrass to maintain the cleanliness of the sea so that seagrass does not grow
thick and does not block sunlight to the seabed, so that there is no decay and
causes mushroom habitat (MPA, 2021).
In addition to killing marine animals, marine ecosystems will also be disturbed
by the presence of a coal-fired power plant. One of the affected marine
ecosystems are coral reefs. PLTU Tarahan is known to be close to the location
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of Lampung Bay, which still has a coral reef cover of 50%. Coral reefs have the
third highest level of productivity after mangroves and seagrasses, which is
1500-3500 gC/m2/year. In addition, coral reefs also have a high conservation
value because there is biological diversity such as rainforests (Zurba, 2019).
Coral reefs function to maintain marine ecosystems and support food for the
fish around them. If the coral reef ecosystem is polluted by coal waste or coalfired power plant waste, it will make damage it and threaten the animals that
depend on coral reef growth, such as fishes. The existence of healthy coral reefs
is also an indicator that the sea is still good and the ecosystem is maintained.
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1.

Many of the coal-fired power plants in South Sumatra are close to the
Sumatran tiger’s roaming area and several coal-fired power plants are
located not far from the conflict area with the Sumatran tiger. PLTU
Jambi 2, PLTU Riau 1, and PLTU Bengkulu are also near the Sumatran
tiger’s roaming area. In addition, in South Sumatra, especially in PLTU
Sumsel 1, PLTU Gura, and PLTU Banyuasin, it is also a protected habitat
for belida fish. Another protected aquatic species that is also threatened
is the arowana fish which has a habitat in the Siak River which is not far
from the PLTU Tenayan Raya.

2.

Overall, all the coal-fired power plants studied need to be terminated
due to the potential for adverse impacts on the surrounding biodiversity.
However, the coal-fired power plants that have the highest level of
urgency are those located in the roaming areas of key species such as
the Sumatran tiger and Sumatran elephant, because both species are
already on the verge of extinction. Some of the coal-fired power plants
are also mine mouth coal-fired power plants whose mine sites are close
to the roaming ares of these key species. If these two species become
extinct, they cannot be found anywhere else and the balance of the
ecosystem in Sumatra’s forests will be disturbed. Not only because their
habitat is starting to decrease, but hunting and conflict have also made
their population decline in nature. The habitation that begins to erode
makes both species enter settlements and result in conflict and death.
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5.2 Recommendations
Recommendations for the Government:
● Replacing coal-fired power plants that are still planned and not yet
in the construction stage with renewable energy to prevent habitat
destruction due to coal-fired power plants and coal mining.
● Implement an early termination program for coal-fired power plants
already in operation that are most damaging to biodiversity.
● Conduct international cooperation for the development of renewable
energy and replace coal-fired power plants that have not been built
or which will be terminated prematurely, while taking into account
biodiversity, local ecosystems and local people/indigenous peoples.
● Making early termination/cancellation of coal-fired power plants as
part of a synergy program for adaptation and mitigation of climate
change, equitable transition, and restoration of biodiversity.
● Indonesia as President of the G20 in 2022 makes the agenda of
synergistic protection of biodiversity, overcoming poverty, and
climate mitigation (G20 Environment Communiqué) a priority in
the form of canceling coal-fired power plants that have not been
constructed, carrying out ecosystem restoration at coal reserve
locations in Sumatra, and seeking funding to make it happen.
● Efforts to increase biodiversity research around extractive industries
and increase commitment to biodiversity protection.
Suggestions for Domestic and International Financial Institutions:
● Disclosing information to the public about corporate funding and
projects whose production processes still use coal-fired power plants
and making publicly accessible information on the impacts of the
projects funded on biodiversity that is easily accessible to the public.
● Divert investment funds from the coal industry to prevent biodiversity
loss and further emission increases to the renewable energy sector
and business activities that have a positive impact on improving the
quality of biodiversity.
● Encouraging all funded investments and supply chain drivers to have
a transition away from coal energy use.
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Attachment
Please contact AEER if you need the complete data regarding the location and
status of coal-fired power plants in Sumatra as well as the biodiversity data
and scoring.
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