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Introduction

Mining is important in supporting progress towards
sustainable development goals. However, improper mine
tailings storage causes environmental and social impacts that
can be devastating, resulting in loss of lives, livelihoods, and
damage to the environment. The impacts of climate change,
coupled with aging facilities and the number of unmanaged
legacy sites put additional pressure on safely managing mine
tailings. Globally, it has been found that tailings pond failures
occur almost every year, with an average of 4.4 accidents per
year (1947-2021), with the frequency significantly higher in
Asia and the Americas and increasing in recent years (Lin
et al 2022). In response to a number of devastating failures
of mine tailings storage facilities (TSF), UNEP, UNPRI' and
ICMM? co-convened the development of the Global Industry
Standard on Tailings Management (GISTM 2020). Just under
50% of mining companies by market capitalisation have

Global Industry Standard on Tailings
Management (GISTM)

The standard is directed at mine operators and applies to both
existing and future TSFs. Operators must have zero tolerance
for human harm and strive to protect the environment at
all phases of the mine, from the earliest development to
post-closure. Operators must follow specified guidelines,
implementing best practices in planning, design,
construction, operation, maintenance, monitoring, closure,
and post closure activities. As highlighted by Kemp et al (2021),
compliance with the standard requires unprecedented
levels of public disclosure by the operators. Universal
adoption of the standard (or an equivalent standard)
should be a priority for industry and governments.

formally agreed to implement the standard, with a further
18% currently reviewing its application (IMTSI 2022).

This report is a preliminary examination of mining and the
management of mine tailings in five target countries - Papua New
Guinea, Mongolia, the Philippines, India, and Indonesia. It is being
prepared in response to the UNEA resolution 4/19 highlighting UNEP's
role in supporting governments to improve mining governance and
in particular mine tailings management. Following the recent highly
publicized TSFs failures, governments, communities, and investors are
keen to understand where these facilities are located and how they
come to fail. The report compiles available information to locate and
verify mines with TSFs (mines that may have TSFs but were unable to
be verified are also included). It has made use of the GRID-Arendal
Global Tailings Portal and publicly available data and information. The
verification of TSFs presence was done using this data, in conjunction
with Google Earth satellite imagery. As part of the initial data
gathering methodology, requests were sent to mining companies in
the region using the data template formulated by the Investor Mining
andTailings Safety Initiative (Church of England Pensions Board 2019).
It should be noted that none of the mining companies approached
responded to the request for information. Hence only information
from publicly accessible sources was used. The geographic
visualisation of the mines examined in this study have been
added to the Global Tailings Portal and can be accessed here.

In general, there is very little peer reviewed research being
undertaken on minetailingsin the region. Most of the available
information is related to mining impacts on communities
documented by NGOs and reported in the media.

1. United Nations Principles for Responsible Investment - www.unpri.org
2. International Council on Mining and Metals - www.icmm.com

Benefits of the Global Industry Standard on Tailings Management (GISTM)

Improper mine tailings storage causes environmental and
social impacts that can be devastating, resulting in loss of lives,
livelihoods, and damage to the environment. The impacts of
climate change, coupled with aging facilities puts additional
pressure on safely managing mine tailings. The GISTM is designed
to assist mine operators in safely managing tailings facilities. It
provides specific measures to implement best practices through
the life of the mine, from planning to post closure. Implementation
of the GISTM can support mining companies in managing key
environmental, social,and economic risks. It provides a rigorous
auditable standard that ensures that stakeholders, including
potentially impacted communities living near the mine site,
regulators, and the general community, can have confidence that
mine tailings management is being undertaken with safety as the
highest priority through all phases of a facilities lifecycle. Initial and
ongoing meaningful consultation with stakeholders is required,
steps that willimprove trust in an industry that has in many places
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been battling to maintain public approval and the social license to
operate. Companies that adopt the standard will provide a level of
disclosure and transparency that has previously been uncommon
in the industry. Stakeholders will be able to access summary
information on all aspects of tailings management.

Conformance with the GISTM does not replace the necessity to
adhere to specific national or local regulations. Since the release of
the GISTM some national standard providers have updated their
standards to be equivalent with the GISTM and some such as the
Mining Association of Canada are also endeavoring to have their
standard applied to inactive and closed mine sites. It is envisaged
that widespread adoption of the GISTM (or equivalent standard)
will increase innovation and have a positive impact on the global
mining industry. On an individual company level, it demonstrates
to financers, insurers, customers, and other stakeholders the
company’s commitment to embedded best practice.



Background

Mining companies working in Asia range from small and
medium single-size companies (less than 200 employees)
to global corporations operating multiple mines. In
general, the risks for local communities living in proximity
to TSFs are not effectively communicated to communities
— these might include loss of access to land and water and
in some locations, potential catastrophic impacts from
tailings dam failure. In many places, improving the safety
of TSFs requires improvements in management that not
only focus on technical issues but also on worker training,
community consultation and increased transparency.

Indigenous communities have historically gained little from
mining on their traditional lands, and generally face social
disruption and long-term environmental damage (Ballard
and Banks 2003). Land acquisition can also impact access
to resources including food, water supplies, biodiversity,
forest cover and cultural sites. Communities and NGOs
often try to hold companies to account with campaigns
that may go on for many years and can include direct

action as well as legal and political approaches (Kemp and
Owen 2013). There have been some successes reported
in the media - examples include Manicani Islanders in the
Philippines who managed to stop the removal of nickel
stockpiles from villages in 2016 (EarthBeat 2016) and the
water defenders of El Salvador who stopped mining on
their lands (Broad and Cavanagh 2021), but the financial
and social costs are often very high.

Mining should be undertaken in a sustainable way for all
stakeholders including communities and the environment.
The Extractives Industries Transparency Initiative (EITI)
promotes sustainable and just resource management.
Member countries commit to providing information
throughout the value chain, including the processes
established to award extraction rights, the government
revenue from natural resources and how the revenue is used
to support the SDGs. Indonesia, Mongolia, Papua New Guinea,
and the Philippines have committed to implementing the
EITl standard. India is not a member of EITI (EITI 2023).

|| P

Protestors rally in 2019 against renewal of Ocean Gold’s mining licence at the Didipio gold and copper mine in Nueva Vizcaya,
Philippines (Alyansa ng Novo Vizcayano para sa Kalikasan). Despite the protest, the license was renewed in July 2021, securing

the company 25 more years of operation.

Mining and Mine Tailings in Asia
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Social and Environmental Impacts of Mine Tailings

Mine tailings are the waste material from mining, produced
when the economically valuable material has been removed.
They are generally made up of ground-up rock or sand, non-
economic minerals and the chemical reagents and process

water used to extract the commodity. Tailings dams, also
referred to as TSFs, are the most common method used to
store this material, although riverine and marine disposal
are used at some mines (for example Roche et al 2017).

Global estimate of the volume of waste rock, ore and tailings produced in 2016

Commodities

Copper

Gold

Iron ore

Coal

Phosphate

Lead-zinc

Nickel

Platinum group elements

Bauxite Waste rock

Uranium
. 72 000 000 000
Chromium fonnes

Molybdenum
Tin
Vanadium
Manganese
Niobium
Rare Earths
Lithium

Tailings
8 850 000 000

tonnes

Ore produced
10 180 000 000
tonnes

Source: USGS 2016, Mudd 2020

Global estimate of the volume of tailings and waste rock, ore and tailings produced in 2016 (from Oberle et al 2020)




Direct impacts

PEOPLE FAUNA HERITAGE INFRASTRUCTURE
19 people died, Entire fish populations- at least Numerous colonial monuments The slurry filled 650 km of
600 families were displaced 11 tons- were killed immediately dating back to the 1700s were hydrologic networks.
and at least 400 000 people when the slurry buried them or destroyed.
had their water supply clogged their gills.
disrupted.

LIGHT
VEGETATION SILTING The turbidity of the water prevents
The force of the mudflow The riverbed became light from passing through it,
destroyed 1 469 hectares shallow and even dried preventing photosynthesis from
of riparian forest. out in some areas. oceurring.

Long-term impacts

BOTTOM OF THE RIVER MARGINS
Upstream, where 80% of the The mud is
tailing is deposited, mud _ cpmposed
cements the floor of the river ~ of inorganic matter,
eliminating all aquatic life. which will prevent

plants from growing
where it has settled.

PEOPLE pH AND TEMPERATURE TURBIDITY
The destruction of riparian, The sediment altered the

freshwater and marine ecosystems acidity and the temperature

eliminated irreplaceable natural of the water, killing aquatic

resources and ecological processes life.

that support traditional livelihoods,
disrupting fisheries, agriculture, tourism

Downstream and close to the river mouth, when the
river level rises after the rainy season, turbidity
increases and metal levels in the water column return
to the same level as in November 2015.

and freshwater resources. The interruption of the mining activity will severely affect the local economies of 37 villages and cities. Fishing and
agriculture are banned across affected areas for an indefinite period and misguided future use and restoration designs may increase human

exposure to heavy metals.
Sources: Roche, C., Thygesen, K., and Baker, E., 2017

Impacts of the mine tailings storage-facility failure at the Samarco mine in Brazil, November 2015 (Roche et al 2017)

Due to the physical and chemical nature of tailings, they
pose potential risks to people and the environment, which
means they require proper treatment and dedicated, safe
storage locations. Unfortunately, tailings dams can leak
and fail. Leaks can cause long-tern chronic environmental

problems and failures can release vast quantities of water
and sediment, often capable of devastating downstream
communities and the environment (for example Roche et al
2017). Because of these acknowledged risks communities
located near mine sites are understandably concerned.

Mining and Mine Tailings in Asia



Papua New
Guinea

Papua New Guinea is classified as having a developing
economy (United Nations 2022) and has a population of
over 9 million. The country is a significant producer of gold,
copper, silver, and nickel. The extractive industry sector
provides significant employment and generates 28% of
GDP and 88% of total exports (EITI 2021). However, there
is a long history of conflict surrounding the impacts of
mining, land use, revenue sharing and state participation
in extractive industries.

Many mining projects in PNG controversially dispose of
tailings into river systems (for example Panguna, Pogera, Ok
Tedi) or into the marine environment (for example Misima,
Lihir, Simberi) (Mudd et al 2020). For most of PNG’s mining
history no large-scale mining operation has been required
to develop an engineered and actively managed tailings
storage facility such as a dam (considered minimum mining
practice in other mining countries; Mudd et al 2020). The
reasons for this are generally related to the engineering
and cost challenges of building stable dams in areas of
steep terrain, seismic activity, and extremely high rainfall. It
is only in the last decade that the Hidden Valley mine built
an engineered tailings dam. The Global Industry Standard
on Tailing Management does not cover riverine or marine
disposal of tailings so at present there is no standard for
this mode of disposal (GISTM 2020). In 2008 the London
Dumping Convention and Protocol (the Convention)
(designed to prevent pollution of the sea by dumping of
wastes) noted that pipeline discharges of tailings into the
marine environment did not constitute “dumping” and
therefore did not come under the direct jurisdiction of the
Convention. An assessment report (IMO/UNEP-GPA 2013)
suggested further work was required.

The tailings dam at the Hidden Valley Au-Ag project, Wau-
Bulolo gold field, Papua New Guinea (February 2012; from
. Mudd et al 2020)

Verified mine locations
in Papua New Guinea
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Figure 1. Location of mines and mines in development
in Papua New Guinea.
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Both the Convention and UNEP-Global Programme of
Action have expressed concern regarding the adverse
impacts on the environment from marine and riverine
discharge of mine tailings (GESAMP 2016).

Sixteen mines with verified tailings dams were identified
in the study. Of these 16 only 6 were found to be currently
operational — 4 were in development and 6 were closed.
An additional 26 mines were identified, but no information
was found regarding mine waste disposal (Table 1 and
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Figure 1). Information was sourced from publicly available
company websites and the Mineral Resources Authority
of PNG (2022).

Although there have been no catastrophic dam failures
in PNG (there are very few engineered dams and most
of these are currently small scale) there is major ongoing
concern regarding environmental damage from tailings
and conflict between local communities and mining
companies - some examples are detailed below.

Mining and Mine Tailings in Asia



Table 1. Mine Tailings Summary Papua New Guinea

Mines 16

10 Gold, 1 Copper, 3 Copper and Gold, 1 Copper, Gold and Silver,
1 Cobalt and Nickel

Verified operating 6
In development/planned/proposed 4
Closed/abandoned/shelved/mothballed 6
Unknown status 0

Verified No of companies that are member of ICMM 3

Not verified for operation/location or presence of TSF 26

15 Gold, 3 Copper, 3 Copper and Gold, 2 Nickel, 1 Copper, Gold
and Silver, 1 Cobalt and Nickel, 1 Iron and industrial sands

Panguna Mine

One of the most widely publicised cases of environmental
damage from mine waste occurred on the island of
Bougainville. The giant copper and gold Panguna mine
began operation in 1972 and during peak output was one
of the largest copper and gold producers in the world,
providing significant revenue for the government of Papua
New Guinea and other investors. However, there was little
return for the local people. This inequity, compounded by
environmental damage led to a decade long war between
the people of Bougainville and the PNG government
(Regan 2017). The mine closed in 1989 but not before an
estimated 20,000 people had been killed in the conflict or
died from related hardship (Allen 2020).

There are numerous villages downstream of the mine and
in surrounding areas.

1 o B
. The Panguna copper mine Bougainville PNG - copper-
. stained water in the mine pit (photo Natasha Harth 2009).
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Following the closure of the mine these communities,
housing approximately 12,000 to 14,000 people were left with
a legacy of millions of tonnes of contaminated mine tailings
and chronic pollution affecting the Kawerong and Jaba rivers.
There was no closure plan to deal with the contamination or
rehabilitate the site (Lowen 2021). There is currently a debate
on the reopening of the mine. While the community is divided
on reopening, all agree that the environmental degradation
caused by the mine needs to be cleaned up and that the
former owner Rio Tinto has an obligation to be involved (Boege
2022). Rio Tinto has distanced itself from responsibility and in
2016 transferred it shares in the operation (53.8%) to the PNG
government and the Autonomous Bougainville Government
at no cost (the remainder of the company is owned by
public shareholders). Rio Tinto states that it complied with
all relevant laws during the period of operation. Other
commentators suggest the company is not only liable
for the clean-up but is also implicated in human rights
violations (death due to the hazardous environment created
by the mine, exposure to toxic and dangerous products, loss
of access to clean water; loss of access to food, shelter and
an adequate standard of living, loss of culture, impacts on
the rights of women, girls and children; Human Rights Law
Centre 2020; Boege 2022) that occurred in the region.

Tolukuma Mine

Recently there has been concern regarding the reopening of
the bankrupt Tolukuma gold mine in the Central Province. The
mine is located 100 kilometres north of Port Moresby in the
Goilala District. In 2004 Tolukuma gold mine was the subject
of an investigation by the OXFAM Community Aid Abroad
mining ombudsman (Oxfam 2004) - the ombudsman was
set up to assist local and indigenous communities impacted
by the operations of Australian mining companies. At the
time of the report the mine was owned and operated by
Durban Roodepoort Deep Ltd, a South African company,
listed in Australia. The initial request to the ombudsman
was made by local community members in 2001 following
an incident when a helicopter accidently dropped 1 tonne
of cyanide into dense jungle. The company successfully
cleaned the area (Noller and Saulep 2004), but there was
little communication with local people, and they were not
warned about the potential contamination of drinking
water until sometime after the spill. The OXFAM report
(2004) found that grievances expressed by the community
in 2001, including the disposal of toxic tailings into the local
river system had not been addressed by the company.

The mine closed in 2015. A report from the owner at the
time, Petromin (a PNG government owned company), stated
they were working on a closure plan. However, before the
closure plan was completed the mine was sold to an Asian
finance company, Asidokona Mining Resources - a company
with no reported mining experience. Papua New Guinea
Mine Watch (2018) described the sale as having significant



inconsistencies that required investigation. In 2018 the
mine went into liquidation owing USD 233,000. The mine
has been granted an extension licence for 10 years and in
October 2022 Lole Mining (a PNG based company) paid the
liquidator 20 million Kina (approximately USD 6 million) to
purchase the mine (PNG Business News 2022). Although the
purchase was reported as a win for the people of PNG with
ownership returning to a local company, it had previously
been reported in the Australian press (The Market Herald
August 2022) that Lole had been sold to Tempest Minerals,
an Australian based company, for AUS 25.7 million. At
present the mine is flooded - Lole Mining had previously
estimated the cost to restart the mine would be between
USD 220 -250 million (PNG Business News 2022a).

Frieda River Mine

A proposed copper-gold mine at Frieda River (one of
the largest known copper deposits in the world) being
developed by PanAust (a Chinese owned company
registered in Australia, that acquired the company from
Xstrata Frieda limited in 2014) has come into conflict with
local landowners (Bainton and Banks 2018). Landowners
state that PanAust has failed to obtain consent for the mine
from the Sepik River communities, which violates their right
as Indigenous peoples to give their free, prior, and informed
consent to developments that affect them (Environmental
Law Alliance 2022). If the mine goes ahead, it will be the
largest in PNG, with a tailings dam embankment 187 m high
and a capacity twice the size of Sydney Harbour (Frieda River
Limited 2018). A recent report by the NGOs Jubilee Australia
Research Centre and Project Sepik (2021) the mine should be
reconsidered on safety grounds. Reasons indicated include:
« the legally required environmental impact statement
is inadequate as it does not comprehensively consider
risk of dam failure. This is supported by an independent
expert review of the environmental impact statement,
commissioned by Save the Sepik (2020), which details
numerous shortcomings, including poor risk assessment
and lack of scientific evidence to support assumptions
on environmental impact.

. Local women protest against the Frieda River mine (photo
. Project Sepik 2021)

« The mine is in a seismically active area of extremely
high rainfall (around 8 m/yr) that is unsuitable for the
development of a TSF.

In addition, the consequence of dam failure is extreme
with 30 villages directly affected (Cherniak 2020) and
potentially 80,000 people living along the Sepik suffering
negative consequences (Supreme Sukundimi Declaration
2020; AUSNCP 2022).

Lihir Gold Mine

The Lihir mine is located on Lihir island, New Ireland
Province (Figure 2). Tailings from the mine are pumped a
short distance offshore through a discharge pipe into 128
m deep water, while much of the waste rock is disposed of
in the shallow bay (barge dump zone shown in the map
below). A study on the impact of mine tailings on the
deeper marine environment (800-2020 m) found major
decreases in the abundance of sediment infauna (Hughes
et al 2015). The presence of the waste rock in the shallow
water also has a negative impact. The increased turbidity
and sedimentation have resulted in a significant decrease
in coral cover and a reduction in biodiversity within a 2 km
radius of the disposal site (Haywood et al 2016).

A feasibility study (Phase 14A) has been carried out to
investigate the expansion of the mine (Newcrest Mining
2023). The expansion plan began in 2022 and includes
steepening the walls of the mine to access higher grade
ore. It also includes the construction of a seepage barrier
along the shoreline of the existing harbour.

Recently in PNG there have been positive changes in
mining governance legislation that could see improved
environmental and social performance of mining
companies. Mudd et al (2020) list these developments,
which include a ban on riverine tailings disposal for any
new mining developments and the incorporation of health
impact assessments into the approvals process for new
mining projects.

Plant area

Photo: Google Earth 2023

Figure 2. Lihir mine site on the north end of Lihir Island
(from McKinnon 2002)
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Mongolia

Mongolia is classified as having a developing economy
(United Nations 2022) and has a population of approximately
3.2 million. The country has significant reserves of gold,
copper and coal with the extractives sector providing 20-
30% of Mongolia’s GDP (in 2019 this equated to USD 6.7
billion in exports; EITI 2020). The economy is dependent
on the copper-gold mine, Oyu Tolgoi (OT), and the Erdenes
Tavan Tolgoi (TT) coking coalmine. In 2007 the State Great
Khural Decree No.27 identified 39 potentially strategically
important mineral deposits (Ariuntuya 2012; Figure 3).

Mongolia’s state-owned investment company Erdenes
Mongol LLC, established in 2006, has numerous subsidiaries

Tavt
Ulaan Uui Shuzsjeg uul Buigan, Teshig

pr Rock salt Gold
Tin, wolfram (ha-lite)

Ve

Khar tarvagatai Khuvshul, Alag-Erdene:

Uvs, Umnugod Phosphorite
Coal

Mogoin gol
Knuvsgul, Tsetserleg

Bayanteeg
Unrkhangai,
Narinteel

Coal

with interests in a wide range of activities including mining.
The latest reports show that Erdenes Mongol owns, or
part owns four mining operations — copper producer Oyu
Tolgoi (34%) and three coal operations, Tavan Tolgoi (65%),
Baganuur (75%), and Shivee Ovoo (90%). The company
also has an interest in gold, silver, and uranium exploration.
In 2017, Erdenes Mongol paid USD 131 million in taxes,
royalties, and fees to the Government for its share in the
four mines (Natural Resources Governance Institute 2019).
There are additional government owned mines including
the Erdenet copper and molybdenum mine and the Bor-
Undur fluorspar mine. These are managed by separate
state-owned enterprises.

Tugrug nuur
Tuv, Bayan

Coal
Naran Tolgoi Bargilt
T, Jargalant . } Khenti, Darkhan
Gold Jancmvsz-xmr/v‘gEl'ldne rgu/eg org Iron one
Bayan davaani buleg org Tin, wolfram

Tsagaan davaa
Tuv, Bayanchandmani Ulaan-Ovoo
Coal Selenge, Tushig Aduunchuluun
Coal Domod, Kherken
Saikhan-Ovoo
Buigan, Saikhan Coal

Tumur tolgoi
Darkhan-Ul, Khongor

Iron Ore

Dornod, Cholbalsan
Zinc, Lead

Ulaan
Dormod, Choibalsan
Zinc, Lead
Talbulag
‘Sukhbaater, Baruun-Urt

Coal

Alag togoo

Domogovi, Dalanjargalan

Coal
Tsagaan tsav
Domogovi, Sakhandulaan

ug hudag ,’ | A-T = ite. !

Khuutiin Khonkhor
undgovi
Khongor

Coal Domogovi, Alrag Dalanjargaien

Shiree uul
Dundgovi, Delgerkhangai Fluorspar

Gypsum

Tevshiin govi
Uvdug hudag Dundgovi, Saintsagaan
Dundgov, Undurshi Coal

Brown Coal

Figure 3. Thirty-nine strategic mineral deposits identified in the State Great Khural Decree No.27 (from Ariuntuya 2012).
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Table 2. Mine Tailings Summary There has been some criticism of the operation,
governance, and profitability of the state-owned mines

Mines 32 (Natural Resources Governance Institute 2019a; Kiezebrink
et al 2018). However, in 2018 Mongolia was found to have
22 Coal, 1 Copper and Gold, 3 Copper, 3 Gold, 3 Tungsten met all the requirements of the EITI standard (EITI 2020).
Verified operating 21 Thirty-two mines with verified tailings dams were
identified in this study. Of these 32, 21 were found to be
In development/planned/proposed 8 currently operational - 8 were in development and 3 were
closed (Table 2 and Figure 4). Information was sourced
Closed/abandoned/shelved/mothballed 3 from publicly available company websites.
Unknown status 0 There is very little information available regarding
tailings management in Mongolia. There have been no
Verified No of companies that are member of ICMM 1 catastrophic dam failures recorded in Mongolia, however
there are recorded disputes between traditional herders

Mining and Mine Tailings in Asia 13



and both legal and illegal miners over access to land (Cane
et al 2015). Details of mine management and some of the
reported issues impacting communities are noted below.

Oyu Tolgoi
Oyu Tolgoi is one of the largest copper and gold deposits

in the world. Located in the Gobi Desert, the mine is jointly
owned by the government of Mongolia (34%) and Turquoise

Krasnoyarsk
O

oDund—Us

Commodities

Coal

Copper
Copper, Gold
Gold
Tungsten

oco®O0®

200 400" Km
1 ]

- O

CHINA

Hill Resources (66%). Rio Tinto owns 50.8% of Turquoise
Hill Resources and manages the mining operation. The
mine started life as an open pit in 2011. In January 2022
the Oyu Tolgoi Board approved the development of
underground operations with an expected 200 km of
tunnels. Underground mining began in 2023.

In 2012 a consortium of NGOs produced a report critical
of the Environmental and Social Impact Assessment
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Figure 4. Location of mines and mines in development in Mongolia.
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conducted by the company suggesting that it did not
comply with international standards or best practices
(Oyu Tolgoi Watch 2012). Since then there has been
continuous criticism of the project, which in 2017
prompted the Tripartite Council (TPC), representing the
mine, herders, and the local government to facilitate a
process to resolve issues. To date almost two thirds of the
commitments developed by TPC have been completed
or are progressing. However, some of the most difficult

Verified mine locations
in Mongolia

r Choybalsano

o ®

OChifeng

OBeulng

.0
Tianjin

OHandan

- 2
—— . 2ok
i 3 2 2

Trucks collecting water for the mine from the Untai river.
Herders say that the mine diverted water from the Untai
river to an underground well dug at the mine causing the
herder’s wells to dry up (source The Guardian 2019).

challenges have not been addressed. These include
increasing herder access to pasture and water (water
being the most contested area) and connecting herders
to markets. Herders are concerned that their traditional
livelihood is becoming untenable as a result of mining
(Accountability Council 2020). However, a recent study
(Enkhbayar 2019), which included interviews with 19
herders, found that in general those interviewed were
in favour of the mine due to the increased employment
opportunities and perceived economic benefits.

Tavan Tolgoi

Tavan Tolgoi mines are located close to the Chinese
border (Figure 5). They are considered one of the
largest coal deposits in the world with an estimated 7.4
billion tonnes of coal (predominantly coking coal which
is a type of coal used in the production of iron and
steel) (Erdenetsogt and Jargal 2021). Currently, three

Coal trucks heading to Gashuun Sukhait on the Chinese
border (source Reuters 2017). A 2018 report estimated there
are 9,000 licensed coal trucks operating from the mines
(Byambajav et al 2018).
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companies hold mining licenses to operate at the Tavan
Tolgoi deposit - the state-owned Erdenes Tavan Tolgoi
JSC, and Tavan Tolgoi JSC, and privately company Energy
Resources LLC.

Local herders have identified dust and air pollution
(Jackson 2015) as the biggest impact from the mines,
followed by access to drinking water and traffic safety
related to coal trucks. Dust levels routinely exceed the
national air quality standard. Herders believe that high
dust levels adversely affect their own health as well as the
health of livestock. The coal mine uses large amounts of
water and there is no transparency regarding current and
future water demand from the mine and coal washing
facility (Azzaya et al 2016). Herders are concerned that
the aquifers that are important for drinking water and
agriculture will be depleted by the mine. Road accidents
are frequent - between 2016 and 2017 there were 4-5
accidents per day with an average of 1 death per month.
A survey of coal truck drivers put the high rate of accidents
down to poor road conditions, and rule breaking by drivers
(speeding and driving on the wrong side of the road to

avoid potholes; Byambajav et al 2018). Fatalities are likely
to decrease with the introduction of a railway (completed
in September 2022) which extends from the mine to the
Chinese border checkpoint at Gashuun Sukhait as well as
Zuunbayan in Dornogovi Province (there are 37 licensed
mineral deposits within a 30 km radius along the line;
Montsame 2022).




Indonesia

Indonesia is classified as having a developing economy
(United Nations 2022) and has a population of over 273
million. The country is a significant producer of gold,
copper, tin, nickel, and bauxite. The mineral and coal

sector accounted for 5% of GDP in 2019 and 7% of total
exports. Indonesia was the first ASEAN state to meet the
requirements of the Extractives Industries Transparency
Initiative (EITI).
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In 2020 the Indonesian Government revised mining legislation,
removing the limit on the size of a single-permit mining
operation (previously capped at 15,000 hectares) and allowing
for the automatic renewal of mining permits (Mongabay

Verified mine locations
in Indonesia
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2020). These changes have been strenuously opposed by
civil society groups in Indonesia. A review of coal mining
governance (Nasir et al 2022) found that legal uncertainty due
to the complexity and ambiguity of mining law coupled with
the different levels of government involved is a major driver of
conflict both between companies and between companies
and communities. Legal uncertainties have specifically been
shown to have negative consequences for the supervision
of environmental management of coal mines, with resulting
destruction of settlements and agricultural areas, pollution,
and environmental damage also triggering conflict between
companies and communities (Nasir et al 2023)

Many of the mines in Indonesia are located in areas of

tropical rainforest. There are government regulations and

policies as well as a reclamation fund to ensure effective
post mining reclamation and restoration (Pratiwi et al

2021). However, there is a history of poor compliance

with these post mining obligations (Narendra et al 2021).

More than 60% of companies holding a mining concession

license (known as an lzin Usaha Pertambangan (IUP)) in

2018 had not lodged the required reclamation or post

mining guarantee funds. Despite being a legal requirement

of a mining license, non-compliance generally has little

adverse impact on mining companies (Sinaga et al 2020). A

report by the NGO, Bersihkan Indonesia (2020), included an

evaluation of corruption vulnerability within post-mining
guarantee fund policies. It had 4 major conclusions:

« Licensing mechanisms do not audit reclamation and
post mining guarantee fund deposit compliance.

« Reclamation and post mining obligations are not
considered by mining companies to be an integral part
of business operations.

« The scope of reclamation activities provides opportunities
to evade responsibility for rectifying the environment to
its original condition.

« The guarantee fund is set up in a way that does not
provide environmental protection.

Recognising these shortcomings, the report makes several

recommendations:

« Make compliance mandatory prior to upgrading a license
from exploration to production.

« Include reclamation guarantee funds in state budgets.

« Develop a mechanism for billing companies when
reclamation costs exceed deposited funds.

« Institute harsher penalties for non-compliance.

In 2022 Indonesian President Joko Widodo revoked many
mining and forestry permits due to non-compliance across

a range of areas. Companies who lost their permits included
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Table 3. Mine Tailings Summary

Indonesia

60

Mines

45 Coal, 15 other: 7 Gold, 1 Copper, 1 Copper and Gold, 1 Copper,
Gold and Silver, 2 Iron Ore, 2 Nickel, 1 Oil and Gas

Verified operating 60
In development/planned/proposed 0
Closed/abandoned/shelved/mothballed 0
Unknown status 0

Verified No of companies that are member of ICMM 3

Not verified for operation/location or presence of TSF = 155

120 Coal, 35 other: 9 Gold, 2 Copper, 3 Copper and Gold, 1
Copper, Gold and Silver, 3 Iron Ore, 4 Nickel, 6 Oil and Gas, 2
oil, 2 gas, 1 Diamond, 1 Tin, 1 Gold and Silver

Mining and Mine Tailings in Asia

1776 mineral and 302 coal mining operations. There has been
some confusion surrounding the cancellations with legal
experts warning of the potential for widespread legal action.

Sixty mines with verified tailings dams were identified
in the study. An additional 155 mines were identified,
but no information was found regarding mine waste
disposal (Table 3 and Figure 6). Information was
sourced from publicly available company websites
and the Indonesian Ministry of Energy and Mineral
Resources (2022).

Indonesia has a checkered record of mine safety. Anggoro
et al (2019) reported that 146 mine workers were fatally
injured in accidents at legal mine sites from 2014-2019.
Fatalities are even more common at illegal mining sites. It
is estimated that there could be as many as 9,000 illegal
mining operations, many of which are abandoned gold
mines. Local people prospect at these unrehabilitated sites



in dangerous conditions, despite the potential for heavy
fines and even jail for illegal mining.

The Indonesian islands of Bangka and Belitung, off the coast
of Sumatra, are known as the “tin islands” and are part of a tin
and tungsten mineralization zone that extends to northern
Burma. Indonesia is one of the largest exporters of tin and 90%
of the country’s production comes from these alluvial deposits
(Sulista and Rosyid 2022). Artisanal miners work the water
filled pits abandoned by the state-owned PT TIMAH and other
companies or marginal deposits close to the shore. They use
floating platforms equipped with diesel-powered generators
to suck up the tin bearing sediment. The generator also pumps
unfiltered air to the divers. The work is extremely dangerous,
accidents are frequent, and miners suffer long term health
problems from breathing the contaminated air. Many children
work alongside their parents, panning for tin in the sand
thatis dredged up. In July 2022 illegal miners were ordered
to stop their activities in the Banka district (Antara 2022).

Open pit on gold mining. Central Sulawesi, Indonesia
(photo iStock 2022).

Homemade dredges operating offshore Bangka Island
Indonesia (Photo Rachel Kent, The Forest Trust).

Mining and Mine Tailings in Asia




Grasberg mine

The Grasberg mine is a copper and gold mine, located in
West Papua (Figure 7). It is currently owned and operated
by PT Freeport Indonesia (PT-FI), a joint venture between
Freeport-McMoRan (48.8%) and PT Indonesia Asahan
Aluminum, a state-owned company (51.2%). The mine
began in 1989 as an open pit mine. Extraction from the
pit ended in 2019. During this phase of operation more
than 1.4 billion tonnes of ore and 3.4 billion tonnes of
overburden were removed, resulting in crater almost 2
km wide and more than 0.5 km deep. Mining has now
shifted to underground cave operations targeting deeper
copper - gold ore located under the open pit.

The mine has a history of controversy especially
surrounding the disposal of mine tailings (Banks 2002).
In 2017 the Indonesian state auditor calculated that the
operation had caused USD 13.25 billion in environmental
damage (BPK 2017). Tailings are dumped into the
Ajkwa River deposition area (ADA) which has led to
the inundation of adjacent forest and pollution of the
waterway. Alonso et al (2016) used historical Landsat

Grasberg mine-

e Grasberg
e Ny tailings flow

' into the

Ajkwa area

—

imagery to assess mine related forest loss and changes
in sediment concentration in the estuary. They found 138
km? of forest had been lost between 1987 and 2014. They
also recorded higher suspended sediment in the Ajkwa
Estuary compared to neighbouring estuaries, especially
following mine expansion and levee construction in the
mid-1990s.

The environmental damage has impacted the lives and
livelihoods of local people. In 2016 a Dutch Human rights
law firm submitted a formal complaint to the UN Human
Rights Council citing “vast and continuing human rights
violations committed by the State of Indonesia against the
people of West Papua”. Some of these violations related
to the treatment of indigenous people impacted by the
Grasberg mine (Prakken d'Oliveira 2016). In 2022 the UN
Human Rights Council called for immediate humanitarian
access to the provinces of Papua and West Papua and
an investigation by the Indonesian government into
the abuse of indigenous peoples’ rights (United Nations
Human Rights 2022). The Indonesian government
dismissed the claims stating that they had previously
investigated the situation (The Diplomat 2022).

River system aggrades
and inundates végetation

Tailings reach the
Ajkwa Estuary and
Arafura Sea

|

L__10000metre | Source: adapted from Alonzo et al 2016. images from Google*earth

Figure 7. The Ajkwa deposition area showing the extent of tailings (from Alonzo et al 2016).
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Philippines

The Philippines is classified as having a developing economy
(United Nations 2022) and has a population of over 109
million. The Philippines has some of the world’s largest
deposits of gold, copper, nickel, and chromite. According to
the Philippines Centre for Investigative Journalism (2022)
there are currently 55 operating metallic mines in the
country. GDP from mining in 2021 was approximately USD
1.9 billion (National GDP USD 361 billion) which equals just
over 0.5% of the economy (Trade Economics 2022).

In response to concern around environmental damage the
Philippine government banned open pit mining and closed
or suspended the permits for 26 mining operations in 2017
(Domingo et al 2022). The recommendation was the result
of an audit carried out on 41 metallic mining operators.
The violation of environmental laws recorded included the
siltation of rivers and coastal areas, destruction of functional
watersheds and the illegal removal of trees. At the end of
2021 the ban was lifted, and the permits reinstated. The
reversal has paved the way for approval of nearly 300

mining applications. The nickel industry has been driving
an upswing in mining revenue, mostly due to increased
exports to China (following a ban by Indonesia on nickel
exports in January 2020). The Philippine government also
plans to privatise several government owned nickel mines
(PhilStar Global 2022).

Fifteen mines with verified tailings dams were identified
in the study. An additional 24 mines were identified, but
no information was found regarding mine waste disposal
(Table 4 and Figure 8). Information was sourced from
publicly available company websites and the Australian
Trade and Investment Commission (2022).

There is a long history of anti-mining activism in the
country with often dire consequences for those involved
(Simbulan 2016; Dressler and Smith 2022). The NGO Global
Witness has been collecting data on lethal attacks on land
and environmental defenders since 2012. The Philippines
has the 5th highest per capita death rate of activists
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Figure 8. Location of mines and mines in development in the Philippines (there are likely many more but no information
was available on the status of the over 300 miming applications approved since the 2021 ban was lifted).
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Table 4. Mine Tailings Summary

Philippines

Mines 15

6 Nickel, 5 Gold, Copper and Silver, 2 Gold, 2 Gold and Silver

Verified operating 9
In development/planned/proposed 0
Closed/abandoned/shelved/mothballed 3
Unknown status 3

Verified No of companies that are member of ICMM 0

Not verified for operation/location or presence of TSF 24

9 Nickel, 6 Gold, Copper and Silver, 3 Gold, 2 Gold and
Silver, 1 Copper, 1 Silver, 2 mixed nickel-cobalt sulphide

globally. In 2020 29 people were killed with approximately
half of these protesting against mining, logging, and dam
building (Global Witness 2020). Alyansa Tigil Mina (ATM),
a coalition of almost 100 organisations, has been fighting
mining injustice since 2004. They work to challenge the
expansion of large-scale mining and the group has been
pushing the government to enact a law protecting the
rights of nature.

Protesting the reopening of the Didipio mine in Nueva Vizcaya,
Philippines (Alyansa ng Novo Vizcayano para sa Kalikasan).

Mining and Mine Tailings in Asia

Marcopper Mine

In 1996 a significant tailings disaster occurred at the
mine and 28 years later the impacts are still yet to
be resolved. At the time the mine was operated by
the Marcopper Mining Corporation, which was 39.9%
owned by Canadian company Placer Dome (the
maximum amount allowed a foreign owned company at
the time). The company’s Marinduque Island operation
was granted a 10-year certificate to deposit tailings
into the mined-out Tapian pit (the site of a closed mine
owned by the company 3 km away). Tunnels that had
previously been used to drain the pit were sealed with
concrete to contain the tailings. In 1996, after four years
of tailings disposal, a plug in the drainage tunnel failed
releasing tailings into the Boac River. Millions of tonnes
of tailings contaminated the 26-kilometre-long river,
flooding villages and agricultural land. It is estimated
that 20,000 people from 20 villages were impacted (PMPI
2022). A follow-up investigation by the United Nations
questioned why an environmental impact assessment
of the disposal method was not carried out and why
no monitoring occurred even though tailings had



been observed leaking for some time (United Nations
Environment Programme 1996). Placer Dome claimed
it met all environmental standards required at the time
(the government has since improved mining legislation)
and denied responsibility for the disaster.

The damage to the Boac River impacted local livelihoods.
Two years after the disaster, affected communities received
approximately USD 426,000 from the government’s
Environmental Guarantee Fund - this equates to around
USD 124 per household (Bennagen 1998). Placer Dome
pledged to clean up the river and installed a new plug in
the drainage tunnel in 1996. The company built levees
along the river to stop the possibility of any additional
tailings entering the river and collected tailings at the
mouth of the river. In 2005 the Marinduque provincial
government filed a USD 100 million damages case against
Placer Dome in a District Court in Nevada. In 2006 Placer
Dome was bought out by Barrick Gold who offered USD 20
million to settle the case but the conditions attached were
not acceptable to the government or local people (Cinco
2013).1n 2017 the case was dismissed on the grounds that
the United States court had no jurisdiction over the case.

The Catholic Church is now supporting a push to have the
case heard in Canada where Placer Dome was registered
(Asia Pacific Post 2015).

A previous incident occurred in 1993 when a typhoon
caused the company’s Maguila-guila tailings dam to
burst, depositing waste into the Mogpog River, flooding
villages and croplands and killing two people (Lindon et
al 2014). Those impacted have had to wait almost 30 years
to receive very modest compensation. In a recent court
case (May 2022), the Marinduque Regional Trial Court
ordered Marcopper to pay the 30 plaintiffs P 200,000 (USD
3,600) each plus P 100,000 (USD 1,800) as moral damages.
The group was also awarded P 1 million (USD 18,000) for
exemplary damages (MGB 2022).

A rapid assessment of the catchment of the Mogpog and
Boac rivers was carried out in 2019. The authors found
that areas of the river were highly acidic (4.1) and that
sediments contained very high concentrations of iron,
chromium, copper, and manganese. They concluded that
remediation was urgent (Senoro et al 2019) but to date no
action has occurred.
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India

India is classified as having a developing economy
(United Nations 2022) and has a population of over 1.3
billion. The Indian Government estimates the number of
mines at 1,425 in 2022, with 525 of these recorded as
metallic and 720 as non-metallic (Indian Brand Equity
Foundation 2022; Figure 9). The largest non-metallic
commodity is coal, with a production of nearly 800
million tonnes in the financial year 2021-2022. India is
the second largest coal miner after China and along with
China, and South Africa. Indian coal production rose by
14% (Prasad 2023). Up until 2020 coal mining in India was
largely a state-owned enterprise managed by Coal India
Ltd (CIL). In 2020 the government opened coal mining to
private companies, issuing licenses for 42 mines, which
collectively are expected to produce 86 million tonnes
of coal per year (Times of India 2020). India is also the
fourth largest iron ore and aluminium producer in the
world. Government figures report 189 million tonnes of
iron ore was produced in 2021 and 3.65 million tonnes
of aluminium in 2020. It is estimated that only 20% of
the mineral reserves identified in the country have been
mined (FDI India 2022; Figure 10).

Three hundred and fourteen mines with verified tailings
dams were identified in the study. Of these 18 were in
development and 14 had closed. An additional 720 mines
were identified, but no information was found regarding
mine waste disposal (Table 5 and Figure 11). Information
was sourced from publicly available company websites
and the Indian Ministry of Mines (2022).

Concentration of major.coal and iron deposits in India
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Figure 9. Concentration of major coal and iron deposits in
India (FDI India 2022).
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The mining sector in India is governed by both federal and
state governments. Over the past decade there has been
major criticism of the governance of the industry, citing poor
compliance with environmental regulation, infringement of
community rights, and over-exploitation and illegal mining
and sale of ores (Banerjee 2020). For example, illegal mining
of iron ore in the state of Karnataka has resulted in extensive
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Value of metallic and non-metallic minerals in India in USD billions
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Figure 10. Value of metallic and non-metallic minerals in India in USD billions (IBEF 2022).
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Table 5. Mine Tailings Summary

Mines 314

271 Coal, 43 other: 1 Bauxite, 7 Chromite, 1 Copper, Lead and
Zinc, 1 Diamond, 2 Gold, 1 Heavy Minerals, 15 Iron Ore, 1 Iron
Ore and Manganese, 1 Lead and Zinc, 5 Lignite, 1 Limestone,
3 Manganese, 1 Rare Earths, 3 Uranium

Verified operating 271
In development/planned/proposed 18
Closed/abandoned/shelved/mothballed 14
Unknown status 1

Verified No of companies that are member of ICMM 0

Not verified for operation/location or presence of TSF = 720

592 Coal, 128 other: 5 Bauxite, 18 Chromite, 8 Copper, Lead and
Zing, 2 Diamond, 8 Gold, 1 Heavy Minerals, 47 Iron Ore, 1 Iron
Ore and Manganese, 3 Lead and Zinc, 8 Lignite, 1 Limestone,
18 Manganese, 1 Rare Earths, 7 Uranium

environmental and social damage. A report released in 2011
(Karnataka Lokayukta 2011) detailed wide-spread corruption,
mining without permits, illegal land clearing, and illegal
transport of minerals. More than 700 government officials
and 400 companies were named in the report. As a result,
iron ore mining was banned in 3 districts. Mining resumed in
2013, but only for a select number of companies (45) whose
operations had previously not extended significantly beyond
their permitted lease area (Banerjee 2020). In order to curb
illegal mining, the Ministry of Mines and Indian Bureau of
Mines introduced legislation requiring all miners, traders,
stockist, exporters, and end-users of minerals to register and
report on the production, trade, and utilization of minerals
to the state government(s) and the Indian Bureau of Mines
(Rule 45 of the Mineral Conservation and Development
Rules, 2017; Indian Government 2017). However, despite
strengthening of legislation, corruption and human rights
violations continue (Paltasingh and Satapathy 2021).
Recently, members of the Bharatiya Janata Party demanded
an investigation into the alleged involvement of Rajasthani
government ministers and officials in illegal mining. The call
for an investigation followed the self-immolation of one of
the monks involved in a long-term protest against illegal
mine expansion that had resulted in the destruction of
sacred Hindu sites (The Hindu 2022).

In addition to governance failures, the Indian mining industry
has a reputation for poor occupational health and safety.
While mining related accidents appear to be decreasing (129
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people died in 2017, while in 2021 31 deaths were recorded)
mining is still a very dangerous occupation in India (ENVIS
2022). Many fatalities are associated with underground coal
mining (which makes up approximately 20% of coal mining
in the country). A British Safety Council Report (2021) found
the concern from Unions that the recent privatisation of
mines could further reduce safety standards. A shortage of
trained employees, poor safety training, high production
targets, unplanned coal extraction and outsourcing all
contribute to the problem.

The WISE database of tailings dam safety reports two major
TSF failures in recent years (WISE 2022). There are also
widespread reports of environmental damage, especially
in regard to coal mining. This includes pollution of surface
and ground water and poor air quality from coal dust.
Toxic metal pollution in agricultural soils from mica mines
tailings in Giridih district have also recently been reported,
with links to carcinogenic risk (Ghosh et al 2023).

Talcher coal field

The Talcher coal field is an area of approximately 1,800 km?
located in the Odisha area (east coast of the Bay of Bengal).
In this area there are 17 opencast and 7 underground
coal mines operated by Mahanadi Coalfield Limited a
subsidiary of the government owned CIL (Pradhan and
Senapati 2018). A study of the environmental and social
impact of the mines on surrounding villages (Mishra and
Das 2017) found significant air quality problems due to dust
released from overloaded and uncovered coal transport
trucks. The study noted that air quality had declined in the
last decade and that the company had a poor track record
of dust control. The study also documented serious water
quality issues. Polluted water is pumped out of the mine
into settling ponds before being discharged into local
waterways. Local villages surveyed as part of the study claim
that the water is polluted with oily sludge and coal dust.

Landslide at the Bharatpur coal mine in the Talcher coal
filed that killed 4 workers and seriously injured 14 others.



An occupational health and safety survey of Mahanadi
Coalfield Limited workers found that despite company
policies there was a poor knowledge of safety procedures
amongst workers. Nearly 30% of those surveyed
acknowledged respiratory issues and almost 50% accused
the company of under reporting accidents. The families
of four mine workers killed in a 2019 landslide reportedly
received approximately USD 6,000 each in compensation.
The company suspended the senior manager of the mine.
A similar accident occurred at the Lalmatia coal mine in
Jharkhand (an adjacent state) in December 2016. In this
case a waste rock dump collapsed releasing over 9 million
m?* of material. Eighteen workers were killed and after the
accident it was claimed that the mine was being operated
in an unsafe manner (Industrial Global Union 2017).

Hasdeo Forest

The Hasdeo Forest is in Chhattisgarh state, in the central east
of India. The area is home to the Adivasis indigenous group
andis well known for its rich biodiversity.In 2010 the area was
categorized as a no mining zone, but this was overturned
in 2011. Twenty coal blocks have been designated with two
mines operating in the area. Local villagers have repeatedly
protested the expansion of mining with little effect. The Parsa
East and Kanta Basan open pit coal mine, operated by Adani,
started operation in 2013. In controversial circumstances,
the company has been given approval for an additional 2
mines in the area (Quartz India 2019). In 2022 tree cutting
began for this second phase.

Villagers have been protesting as the expansion of the
Adani mine will displace 700 families and destroy large
tracts of the forest (Kushwaha 2022). In June 2022 a private
members bill to stop the development of new mines was
passed by the Chhattisgarh Legislative Assembly (The
Hindu 2022a). However, this will not help the villagers
around the Parsa East and Kanta Basan mine, as it is
considered to be an existing operation and is not covered
by the bill. The protests are ongoing.

Villages protest the expansion of mining in the Hasdeo
Forest (Kushwaha 2022).
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Conclusions

Inadequate mine tailings storage can lead to devastating
environmental and social impacts. Drawing on publicly
available geographic information on mines with TSFs, this
report presented a preliminary investigation of mining and
management of tailings in Papua New Guinea, Mongolia,
Indonesia, the Philippines, and India.

The study highlighted important challenges for reducing
risks and moving towards adoption of the Global Industry
Standard on Tailings Management (GISTM):

« Lack of consistent TSF requirements across countries and
companies

+ Legal uncertainty and regulatory inconsistencies are
leading to unsafety and damage

« Where regulations do exist, often compliance is not
mandatory, monitored, or penalised harshly enough

«lllegal mining (for example by local people at
unrehabilitated sites) is ineffectively managed

« Currently the GISTM is not comprehensive, for example it
does not cover riverine or marine tailings disposal

« The desire and need for development (and profit)
outweighs concerns for safety and sustainability
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A key finding across all countries studied is that insufficient
peer-reviewed research and other available information on
tailings management limits understanding. A first step to
improvement may be increased information transparency
and cooperation of mining companies. However, it is noted
again that none of the mining companies approached
for this study responded to the request for information.
Hudson-Edwards and colleagues (2024) suggest that
future research should connect tailings facility locations to
situated risk factors, such as political instability or climate
change, and improve spatial and time series analysis.
This could reduce reliance on corporate disclosures and
increase visibility of priority locations and risks (Kemp et al
2021; Hudson-Edwards et al 2024). Monitoring TSFs in real
time with remote sensing technologies should be a priority
of mining companies to promote improved transparency,
management, warnings, and safety of communities and
the environment (Cacciuttolo and Cano 2023). Without a
complete picture of operational and planned mines and
their waste outputs, TSFs, and government or company
policies and practices, it remains difficult to adequately
propose and implement interventions to ensure human
safety and reduce environmental damage.
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Appendix

Non-exhaustive list of NGOs involved in mining related issues in Southeast Asia

Name Area of Operation Contact

Oakland Institute Global https://www.oaklandinstitute.org/

Conservatlon Intematlonal ....................................... G lObal ........................... https//wwwcon Servatlo n Org / ............................
Mmeral : Poncy Instl tu te ............................................. G |Oba| ........................... https//wwwmplor ga u/ ......................................
DepSeaMining Campaign Gobal httpuwewdeepseaminingoutofourdepth.org/
MIS SI On : Blue ............................................................ G |Oba| ........................... https//mlssm nblue org/ .....................................
..i. he Transparency . Foundatlon ................................... G |Oba| ......................................................................................................
JUbI Iee Austra I Ia ....................................................... A SI a-PaCI ﬁc ................... https//WWWJUblleeaustral I aorg/ .........................
Act NOW .................................................................. Pa pu a . New G u mea ........ https//actnow pn g org/ .......................................
Alonce of SolwaraVarfiors PapuaNewGuinea  hitps//wwwsynchronicityearthorg/partner/

alliance-of-solwara-warriors/
West Coast Development Foundation Papua New Guinea https://www.facebook.com/West-Coast-
Development-Foundation-314632765866881/
Mongolian Nature and Environment Mongolia
Consortium (MNEC)

Transparency Foundation Mongolia http://khamtdaa.mn

Oyu Tolgoi Watch Mongolia

Stichting Onderzoek Multinationale Global/ https://www.somo.nl/

Ondernemingen Mongolia

Alyansa Tigil Mina (ATM) Philippines https://www.alyansatigilmina.net/about
Philippine Business for Environmental Philippines https://pbest.org.ph/news/mining-industry-
Stewardship (PBEST) creates-employment/

Ecological Society of the Philippines Philippines https://www.facebook.com/esp.org.ph/
Haribon Foundation Philippines https://haribon.org.ph/

Marinduque Council for Environmental Philippines https://www.facebook.com/

Concerns macecmarinduque1996/

The Center for Environmental Concerns— Philippines https://www.cecphils.org/

Philippines

Philippine Center for Investigative Journalism Philippines https://pcij.org/about/history

Bantay Kita Philippines http://www.bantaykita.ph/

Philippine Sustainable Development Network Philippines https://www.psdn.org.ph/
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Legal Rights and Natural Center-Kasama sa
Kalikasan/Friends of the Earth Philippines (LRC-
KSK / FoE Phils.)

People’s Recovery, Empowerment Development
Assistance Foundation (PREDA FOUNDATION)

Philippine Human Rights Information Center
(Philrights)

Wahana Lingkungan Hidup (Walhi)

Area of Operation

Philippines/
Canada

Indonesia

Contact

https://www.walhi.or.id/
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Papua New Guinea

Owner

Operator

Mine

Placer Dome Inc

Asidokona Mining Resources Pty Ltd, transferred to

LolePty Ltd in 2021

Misima Gold Mine

Wowo Gap
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Commodity Latitude Longitude Status
Gold -10,688493 152,796875 closed
Gold -8,573606 147,142111 paused
Go|d ...................................... 7 424 78 .................................. 1 4 6164235 ................................ actlve ...............................

Go|d ...................................... 6 8625 .................................... 1 4 645 33333 ............................ m deve |0pmen t .................

Copp er .................................. 6’314 531 ................................. 15 549 26 ................................. dosed ..............................

Go|d ...................................... 6 1067 .................................... 1 4 5189 085 ................................ actlve ...............................

Go|d Coppe r .......................... 5 983333 ................................. 15 0466667 .............................. mdeve |0pmen t .................

Go|d’ Coppe r .......................... 5' 733 ...................................... 1 5 003 3 ................................... m deve |opmen t .................

Go|d ...................................... 5 566667 ................................. 1 4 2/98 3333 .............................. pau SEd .............................

COba |t N ,cke | ......................... 5 544841 ................................. 1 4 61 3 6057 .............................. actlve ...............................

Go|d ...................................... 5463376 ................................. 14 309 2705 .............................. mactlv e ............................

Copp er GO | dan d5,|ver ............ 5’ 215545 ................................. 14 1 11 43205 .............................. actlve ...............................

Go|d Coppe r .......................... 4 699752 ................................. 1 4 1 78 3835 .............................. m deve |0pmen t .................

Go|d ...................................... 4 6208 .................................... 1 5 20478 ................................. d Osed ..............................

Go|d ...................................... 3’ 12526 .................................. 15 2,63 874 3 .............................. actlve ...............................

Go|d ...................................... 2 620396 ................................. 1 5 2003777 .............................. act,ve ...............................
Copp er .............................................................................................................................. m deve |opmen t .................
Copp er .............................................................................................................................. m deve |Opmen t .................
Go|d .................................................................................................................................. eX p|orat,0n7 ......................
Go|d .................................................................................................................................. nOt Started ........................
Go|d .................................................................................................................................. pau SEd .............................
Go|d .................................................................................................................................. mdeve |opmen t .................
Go|d .................................................................................................................................. mdeve |opmen t .................

in development
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Korea Coal Corporation (KOCOAL) (51%), Khotgor
Shanaga LLC (49%)

Guildford Coal Limited (50%), Prophecy Coal (50%)

Korea Coal Corporation (51%), Khotgor Shanaga
LLC (49%)

Chandgana Coal

Owner Operator Mine

Asia Coal Asia Coal Saikhan-Ovoo
................................................................................................................................................... Burentsogt
EAMKhUkh Adar ........................................................................................................................... K h OkhAdar .............................

ChandganaTal
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Commodity Latitude Longitude Status

Coal 48,805 102,419444 Cancelled
Tungsten 467386” ................................. 1”’700833 .............................. C |osed .....................................
Copper 483 90366667 ................................ | ndeve|opment ........................
Copper 438611” ................................. 108336”1 ............................... | ndeve|opment ........................
Coa| 48127163 ................................ ”4’537802 operatmg ................................
Coa| 4775055 .................................. 10832485 Operatmg ................................
Coa| 43597948 ................................ 105222627 Operatmg ................................
Coa| 43109958 ................................ 102’331317 operatmg ................................
Coa| 46120288 ................................ 108991519 Operatmg ................................
Coa| 4680723] 93309621 Operatmg ................................
Coa| 49,358406 97’829641 operatmg ................................
Coa| 43002222 ................................ 101’260556 Operatmg ................................
Coal 49,849736 90,897888 Operating
Coa| 43002222 ................................ 101260556 Operatmg ................................
Coa| 49’227863 ................................ 106422361 operatmg ................................
Coa| 46223936 ................................ 108’530746 Operatmg ................................
Coa| 4599374] ................................. 106127732 Operatmg ................................
Coa| 43’597948 ................................ 105518056 operatmg ................................
Coa| 50317778 ................................ 104’9736” Operatmg ................................
CopperGOId 43008333 ................................ 106843056 Operatmg ................................
Copper 491027778 ................................ 104044444 operatmg ................................
Go|d 50”6667 ................................ 102’466667 Operatmg ................................
Go|d 48745833 ................................ 106169444 Operatmg ................................
Tungsten 49/226389 902375 operatmg ................................
Tungsten ................................. 48724167 88,836944 Operatmg ................................
Go|d 48635833 ................................ 106633889 .............................. P |anned ...................................
Coa| 451756667 ................................ 107993056 .............................. P rOpOSEd .................................
cOa| 46956572 ................................ 1141830916 .............................. P roposed .................................
Coa| 49671437 ................................ 100”8621 ............................... P roposed .................................
Coa| 49,364115 97496487 ................................ P rOpOSEd .................................
Coa| 43625 ..................................... 105,474167 .............................. P roposed .................................
Coa| 47389053 ................................ 110020866 Shewed ...................................
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Indonesia

Kencilo Coal (99.9%), Nippon Cake & Engineering
Company (0.01%)

42  Mining and Mine Tailings in Asia

Owner Operator Mine

Anugerah Bara Kaltim Anugerah Bara Kaltim ABK Coal Mines
TObaseJahtra Adm,n,traBaratamaNusantara ABNcoalee .........................
Orpheus Energy (51%), Mega Coal Indornine (49%)  Alam DutaKalimantan ~~~ ADKCoalMine
Baramu|t,5uk5essarana AntangGunungMGratus AGMcoalee ........................

Mine



Commodity Latitude Longitude Status

Coal -0,430956 117,268994 Operating
Coa| 0’687029 ................................. 117’243974 .............................. o peratmg ................................
Coa| 3845379 ................................. 115’246478 Operatmg ................................
Coa| 2889]57 ................................. 115259809 Operatmg ................................
Coa| 1’120132 ................................. 114474622 operatmg ................................
Coa| 3730729 ................................. ”5’6”243 Operatmg ................................
Coa| 3877627 ................................. 115”0224 Operatmg ................................
Coa| 2’583189 ................................. 103390531 operatmg ................................
Coa| 2354545 ................................. ”5’604525 Operatmg ................................
Coa| 3256975 ................................. 116019495 Operatmg ................................
Coa| 3’129144 ................................. 115091728 operatmg ................................
Coa| 2036793 .................................. ”7’45344 Operatmg ................................
Coa| 2944753 ................................. 115225696 operatmg ................................
Coa| 3’75918 .................................. 102509461 operatmg ................................
Coa| 413045 .................................... 117’192819 Operatmg ................................
Coa| 3863435 ................................. 115194243 operatmg ................................
Coa| 0/32129 .................................. 117”8326 Operatmg ................................
Coa| 0550906 .................................. 116,126335 operatmg ................................
Coa| 0664038 ................................. 117257289 operatmg ................................
Coa| 21175661 ................................. 115545327 Operatmg ................................
Coa| 0196807 ................................. 117,132998 operatmg ................................
Coal -1,961112 115,868493 Operating
Coa| 386281 ................................... 115186712 operatmg ................................
Coa| 0/408137 ................................. 117258252 Operatmg ................................
.(.:.c.).a.l ........................................ 4202094 961236746 operatmg ................................
Coa| 0496832 ................................. 117229”7 Operatmg ................................
Coa| 2/945474 ................................. 115224 Operatmg ................................
cOa| 1890937 ................................. 115’871586 operatmg ................................
Coa| 0788681 .................................. 117678449 Operatmg ................................
Coa| 3/739981 ................................. 103768323 Operatmg ................................
Coa| 3826105 ................................. 115’000448 operatmg ................................
Coa| 2021052 ................................. ”5154141 Operatmg ................................
Coa| ........................................ 3’ 766755 ................................. 1 1 533 6046 .............................. Operatm g ................................
Coa| ........................................ 3 4353 13 ................................. 1 1 6’39 1 977 .............................. operatm g ................................
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Indonesia continued

Owner

Operator

Mine

Sumitomo Corp. (0.14%)

Bumi Resources Minerals Tbk

Senamas Energindo Mineral - Agritrade Res

Vale S.A (44.34%), PT Indonesia Asahan Aluminium
(205), Sumitomo Metal Mining Co. Ltd (15.03%),

Government of Indonesia, government of Papua,
and American company Freeport-McMoRan (FCX)

Senamas Energindo Mineral

PT Meares Soputan Mining (PT MSM) and PT

Tambang Tondano Nusajaya (PTTTN)

PT Citra Palu Minerals

SEM Coal Mine

Bumi Resources Minerals Tbk
(BRMS) Gold Mine
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Commodity Latitude Longitude Status

Coal -1,996049 115,153441 Operating
Coa| 3164769 ................................. 115,103014 .............................. o peratmg ................................
Coa| 0512412 ................................. 117314356 operatmg ................................
Coa| 3’236505 ................................. 115151495 operatmg ................................
Coa| 0321902 ................................. 117,086236 operatmg ................................
Coa| 3580493 ................................. 11559542 operatmg ................................
Coa| 0’317194 ................................. 11585404 operatmg ................................
o||andga5 0677 ....................................... 117[565 operatmg ................................
Coa| 2204484 ................................. 115527798 operatmg ................................
Coa| 2204484 ................................. 115527798 operatmg ................................
Coa| 3’737844 ................................. 115’297344 operatmg ................................
Coa| 0581028 ................................. ”5706 operatmg ................................
Nickel -2,5713379 121,382494 Operating

Copper, Gold, Silver -4,0611677 137,1282975 Operating

Go|d .................................. 11426484 ................................ 1276991378 Operatmg ................................
|ronore 3234588 ................................. 116006894 Operatmg ................................
N,cke| 4’19834 .................................. 121’64234 operatmg ................................
|ronore 07899775 ................................ 1283308556 Operatmg ................................
Copper 8964]745 ............................... 1168793605 Operatmg ................................
Gold 1,5832236 125,1015079 Operating
Go|d 6’7513946 ............................... 1056329373 operatmg ................................
Go|d 86099624 ............................... ”4’0493216 Operatmg ................................
Copper,Gdd 77054895 ............................... 126320184 Operatmg ................................
Go|d .................................. 1'5097684 990672965 operatmg ................................
Go|d 05683816 ................................ 124’3138266 Operatmg ................................
Gold -0,864888 119,9301818 Operating
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Philippines

Owner Operator Mine

Citinickel Mines and Development Corp. Pulot Sofronio
.......................................................................... Berongcorp Beronnge
CmkaelMmesandDevelopmentcorp TorontONarra ...........................
AgataMmmgVenturesmc(AMVD_Operator ......... A gataDSO ...............................
CarrascalNleelcorp ........................................... C arrasca|N|cke| ........................
Carmencoppercorporatlon TO|EdOCOppeerne ..................

Atlas Consolidated Mining and Development

Corporation Carmen Copper Corporation Toledo Copper Mine

.......................................................................... Phllexmmmgcorporatlon PaCdalee
.......................................................................... phuememgCorporat,on pacda|Mme
oce ana Go |d ph, |,ppm es ................................................................................................................ D,d,p, O Copper . Go |d Mm e .........
.......................................................................... Benguetcorporatlon Acupaane
.......................................................................... Benguetcorporatlon AntomOkae

Rio Tuba (Bulanjao)
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Commodity Latitude Longitude Status
Nickel 9,065699 117,962053 closed/abandoned?
N,cke| ...................................... 9 173 032 .................................. 11 825 631 .1 ............................... d Osed/aban doned? ..................

N,cke| ...................................... 9 188 1 14 .................................. 11 828 2618 .............................. actlve ......................................

N,Cke| ...................................... 9 ’287005 .................................. 12 5’52 0098 .............................. actlve ......................................

N,cke| ...................................... 9 370 051 .................................. 12 588 8935 .............................. act,ve ......................................

Copp e r GO | d 5 ,|Ver ................... 1 033 6745 ................................ 1 2 3746433 .............................. actlve ......................................
Copper, Gold, Silver 10,336745 123,746433 active

Copp er’ GO | dl 5 ,|Ver ................... 1 6,26 2281 ................................ 12 0’62 1 712 .............................. actlve ......................................
Copp er Go | d 5 ,|Ver ................... 1 626 2281 ................................ 12 0’62 1 712 .............................. act,ve ......................................
Copp er GO |d 5 ,|Ver ................... 1 632 1 519 ................................ 12 1 45 1 69 ................................ actlve ......................................
Go|d ........................................ 1 6,36 5219 ................................ 12067 2029 ............................................................................
Go|d ........................................ 1 640 1 319 ................................ 120’658952 .............................. c|osed/aban doned? ..................
Go|d 5, | ver ............................... 7 732 5 ..................................... 1 2 227 9444 ............................................................................
Go|d’ S, |Ver ............................... 1 2,44 6667 ................................ 12 339 6944 ............................................................................
N,cke| ...................................... 8 57 ......................................... 1 1 7’41 9 ................................... act,ve ......................................
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Owner Operator Mine

Hindalco Industries Limited Hindalco Hill Bauxite Mines
|MFA ............................................................................................................................................ BangurChrom,teMme ..............
|M|:A Ch,ngud,pa|Chrom,teMme .......
e e e K a“apam (Ba|asore) Chrom ,te e
State of India Mines

M Ohanty&so n 5 ............................................................................................................................ K amard a Chrom,te M, ne ...........
Mlsr”a"Ja'n Saruab,|Chrom,teMme .............
TataStee| Suklnda(Tlsco)chromeMme .....
OdlshaMmmgcorporat,onLtd .............................. K CCL SouthKa“apamChrom,teMmes
Coa“nd,a Westemcoa|ﬁe|ds|_,m,ted(WCL) Adasacoalee ......................
Coalinda ~SingareniColliries CompanyLimited (SCCL) ~ AdriyalaCoalMine
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) AKKCoa|Mme .........................
Coa“nd,a SouthEastemcoa|ﬁe|ds|_,m,ted(SECL) Amadandcoalee .................
Amag|mated3|ock|\/Koor,d,h
Coal India Bharat Coking Coal Limited (BCCL) Govindpur Coal Mine
Ama|gamatedKesha|purWest
Coal India Bharat Coking Coal Limited (BCCL) Mudidih (AKWMC) Coal Mine
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) Ameracoalmme ......................
Coa“nd,a SouthEastemcoa|ﬁe|ds|_|m|ted(SECL) Amlalcoalee .......................
Coa“nd,a ............................................................ N Orthemcoa|ﬁe|ds|_|m|ted(NCL) Amthncoalmme ....................
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) Amrapa|,COa|Mme ..................
Coa“nd,a Centra|coa|ﬁe|d5|_|m|ted(CCL) Aracoalee ..........................
ocuron&steel OCL|ron&5tee| Ardhagramcoalee ...............
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) AShOkacoalee .....................
.C. 0 a||nd,a ............................................................ E astemCoa|ﬁe|dsl_,m,ted(EC |_) ............................. B adjnacoa| Mme .....................
Coa“nd,a SOUthEastemcoalﬁe|dSlelted(SECL) .................. B agdevacoalee ...................
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) .................. B alglcoalee ........................
Coa“nd,a Westemcoa|ﬁe|d5|_|m|ted(WCL) ........................... B a||arpurOCCoa|Mme .............
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) .................. B alrampurcoalee ................
.C. o a“n d,a ............................................................ B harat C 0 kmg Coa| L,m,ted(BC C |_) ......................... B anSdeopur Coa|Mme ..............
.C. 0 a||nd,a ............................................................ E astemCoa|ﬁe|dS|_,m,ted(Ec |_) ............................. B ansra Co a|M,ne ......................
GovemmentofWestBengal ~ WestBengal Power Development Corporation | Barjore Coal Mine
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) ........................... B arku,Coa|Mme ......................
.C. 0 a||nd,a ............................................................ E astemCoa|ﬁe|dS|_,m,ted(Ec |_) ............................. B armu” Coa|M,ne ....................
Coa “nd ,a ............................................................ 5 O Uth Easter nCoa|ﬁe|dsL,m,ted (SECL) .................. BarOUdco alee .....................
Coa “nd ,a ............................................................ 5 o Uth Easter ncoa|ﬁe|dSL|m|ted(SECL) .................. Bartu nga H,||Coa|M, ne ............
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Commodity Latitude Longitude Status

Bauxite 23,4752904 84,601445 Operating
Chrom,te 2085 ....................................... 8 5’6333 ................................... o peratmg ................................
Chrom,te 206833 857167 Operatmg ................................
Chromite 21,0489 85,783 Operating
Chrom,te 210556 858278 Operatmg ................................
Chrom,te 21,0667 858 operatmg ................................
Chrom,te 2105 85’8 operatmg ................................
Chrom,te 2104749304 857845”35 Operatmg ................................
Coa| 21’347003 78953545 ................................ P roposed .................................
.é.(.).a.l ......................................... 186648 79’579 Operatmg ................................
Coa| 237905 859198 operatmg ................................
Coa| 23’157942 8206]533 operatmg ................................
Coal 23,800453 86,276944 Operating

Coal 23,8078 86,3221 Operating
Coa| 23065899 83’049535 ................................ M Othba“ed ..............................
Coa| 23167675 3159593 Operatmg ................................
Coa| 241134 82593 Operatmg ................................
Coa| 23889479 85100171 operatmg ................................
Coa| 2380089 36696883 ................................ M Othba”ed ..............................
Coa| 231587449 87085853 Operatmg ................................
Coa| 23724268 851037525 operatmg ................................
Coa| 23800306 86695665 operatmg ................................
Coa| 22/455461 82517654 Operatmg ................................
Coa| 223536” 82,61666 operatmg ................................
.t.(;.a.l ......................................... 19832799 7934613 Operatmg ................................
Coa| 23,229703 83010222 Operatmg ................................
cOa| 23799105 86/325068 operatmg ................................
Coa| 23642317 87139259 Operatmg ................................
Coa| 23,424232 87285137 Operatmg ................................
Coa| 221958 78,6875 .................................... M Othba”ed ..............................
Coa| 23782796 86718731 Operatmg ................................
Coa| ........................................ 2 2 ,26 8463 ................................ 83 345 538 ................................ Operatm g ................................
Coa| ........................................ 2 3 1 74 ..................................... 82 ’335 ..................................... operatm g ................................
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Owner Operator Mine

Coal India Bharat Coking Coal Limited (BCCL) Basantimata Coal Mine

Coa“n d,a ............................................................ B h arat C 0 k mg Coa| lelte d(BCCL) ......................... Basta co| a Co a | M, ne .................
Coalinda  MohanadiCoalfieldslimted(MC) | Basundhara (West) Coal Mine
Coalinda  SouthEastem CoalfieldsLimited (SECL) | Behraband Coal Mine
Sunflaglron&Steel Company ~~~ Sunflaglon &Steel Company | Belgaon Coal Mine
Coallda SingareniColleries Company Limited (SCCL) | Bellampalli OCP-Il Coal Mine
Codlinda  WestemCoalfieldslimted(WCL) | Bellora-Naigaon Coal Mine
Coa“nd,a Mahanadlcoa|ﬁe|d5|_|m|ted(MCL) ........................ B elpaharcoalee ..................
Governmentofinda | DamodarValley Corporation OVC) | BermoCoal Mine
Coa“nd,a Westemcoa|ﬁe|ds|_|m|ted(WCL) ........................... B hanegaoncoalee ...............
.C. o a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. B h anorawest OC C o a|M me .......
Coa“nd,a Mahanad,Coa|ﬁe|dsL,m,ted(MCL) ........................ B haratpurcoalmme .................
Prakash Industries Limited | Prakash Industries Limited | Bhaskarpara Coal Mine
Coa“nd,a Westemcca|ﬁe|ds|_,m,ted(WCL) ........................... B hatadlcoalee ....................
Coalindia ~ SouthEastemCodlfieldslimited (SEC) | Bhatgaon CoalMine
Codlinda Bharat Coking Coal Limited BCCL) | Bhowrah (North) Coal Mine
.C. o a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... B h Owrah (50 u th )Coa| Mm e .......
Coa“nd,a Mahanadlcoa|ﬁe|dsL|m|ted(MCL) ........................ B hubaneswar,C0a|Mme ...........
Coa“nd,a Centra|coa|ﬁe|d5|_|m|ted(CCL) ............................. B hurkundao/ccoalee .........
Coa“nd,a Centra|C0a|ﬁe|ds|_,m,ted(CCL) ............................. B hurkundaU/Gcoalee .........
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) .................. B ,JarlCoa|Mme ........................
.C. 0 a“n d,a ............................................................ N orthem C0a|ﬁ e|d5|_, m,ted ( N CL) .......................... B ma Coa| Mme .........................
Coalindia  SouthEastem CoalfieldsLimited (SEC) | Bisrampur Coal Mine
.C. o a“n d,a ............................................................ B harat C 0 kmg Coa| lelted(BC C |_) ......................... B |OCk”(BOCP) Coa |M, ne ..........
.C. 0 a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... B | OCkucoalee S ....................
Coa“nd,a NorthemcoalﬁeldSleltEd(NCL) .......................... B |OCchoalee ....................
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) ............................. B Okaroopencastcoa|Mme .......
.C. 0 a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(Ec |_) ............................. B Onjeme hanCoa|Mme .............
.S. mgar e m SCCL ............................................................................................................................. B PA Dor“ OC P1 . Coa | M, ne ........
Coa“nd,a ............................................................ E astemCoa|ﬁe|dsL,m,ted(ECL) Centra|KaJoraCoa|Mme ...........
Coa“nd,a ChandoraCoa|Mme .................
Coa“nd,a ............................................................ E astemCoa|ﬁe|dsL,m,ted(ECL) Chapapurncoalee ...............
5tee|Authomyoﬂnd,a(SA”_) ................................ | ISCO Chasnalacoalee ..................
Coa “nd , a ............................................................ 5 O Uth Ea Ster ncoa|ﬁe|ds L,m,ted (SEC |_) .................. C hha| C o a| M me .......................
Coa“nd,a WestemCoa|ﬁe|ds|_,m,ted(WCL) .......................... C hhmdacoalee ...................
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Commodity Latitude Longitude Status

Coal 23,730779 86,756071 Operating
Coa| 23769756 ................................ 8 6’41471 .................................. o peratmg ................................
Coa| 22059284 837304 Operatmg ................................
Coa| 23282233 82093922 Operatmg ................................
Coa| 20,329522 78’95774 operatmg ................................
.é.(.).a.l ......................................... 192094444 79’34805556 Operatmg ................................
.é.(;.a.l ......................................... 19976764 79088501 ................................. M Othba”e(j ..............................
Coa| 21,75 838417 operatmg ................................
Coa| 237843 85’9634 Operatmg ................................
Coa| 212685 791574 Operatmg ................................
Coa| 23’729521 86993622 operatmg ................................
Coa| 2095753 85’1289” Operatmg ................................
Coa| 23355536 82751378 ................................ P roposed .................................
Coa| 20[05738 79267357 operatmg ................................
Coa| 2337063 82’99223 Operatmg ................................
Coa| 23681905 86400533 operatmg ................................
Coa| 23’681905 86400533 Operatmg ................................
Coa| 20961693 851160099 operatmg ................................
Coa| 23657086 35365226 operatmg ................................
Coa| 231657086 85365226 Operatmg ................................
Coa| 222471 83/382797 operatmg ................................
Coa| 241483 827476 operatmg ................................
Coa| 23120521 8298523 .................................. M othba”ed ..............................
Coa| 2375722302 86179445561 operatmg ................................
Coa| 23781738 36227241 operatmg ................................
Coa| 24,17502419 8256028175 Operatmg ................................
cOa| 23787063 851923633 operatmg ................................
Coa| 23769704 86877669 Operatmg ................................
.(.:.c.).a.l ......................................... 17,5 801667 operat,ngexp/p|ans .................
Coa| 23600612 871187419 operatmg ................................
Coa| 235833 862333 Operatmg ................................
Coa| 23,804826 86675476 Operatmg ................................
Coa| 23658882 861449764 operatmg ................................
Coa| ........................................ 2 2 1 0 0202 ................................ 83 ” 0483 ................................ Operatm g ................................
Coa| ........................................ 2 221 3831 ................................ 78 843 954 ................................ MO thb a"ed ..............................
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Owner Operator Mine

Coal India South Eastern Coalfields Limited (SECL) Chirimiri Coal Mine

Coa“nd,a ............................................................ E astemCoalﬁEdSlelted(ECL) ChltraEaStcoalee ................
Chora|nc|meand(:hora79&
Coal India Eastern Coalfields Limited (ECL) 10 Coal Mine

.\./ edanta .............................................................. B harat A |u mmumcompan y L,m,ted (BALCO) C hot,a C oa|M me ......................
Vedanta Cod|,|ron0reMmes .................
.C. o a“n dla ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. D ab orCoa| Mm e ......................
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) ............................. D akraBUkbUkacoalee ..........
.C. 0 a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. D a| urban Coalee ..................
.C. o a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... D am agona Coa| Mm e ...............
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) .................. D ammlcoa|Mme .....................
Coa“nd,a ..................................................................................................................................... D amOdar Coa|Mme ..................
Coa“nd,a SouthEastemcoa|ﬁe|ds|_,m,ted(SECL) .................. D hanpuncoalee ..................
Coalindia ~ SouthEastem Codlfieldslimited (SEC) | Dhanpuri-Amlai Coal Mine
.(.: 0 a“n d,a ............................................................ B h arat C o kmg coa| lelte d(BC C |_) ......................... D hansarCoa| Mm e ...................
.C. o a“n d,a ..................................................................................................................................... D he|Wa d,Sm ghah Coa| Mm e .....
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) ............................. D honKhascoa|Mme ...............
.(.: 0 a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d(EC |_) ............................. D Ube Shwanoc . C0a|Mme .........
.C. o a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d(EC |_) ............................. D Ube ShwanUG Coalee .........
.C. o a“n d,a ............................................................ N Orthem Coa|ﬁ e|ds|_, m,ted ( N CL) .......................... D udh, Chua Coa | M, n e ...............
.C. 0 a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... E aStBassunya Coa| M, ne ...........
.C. o a||nd,a ..................................................................................................................................... E aStKat ras Coalee ................
.C. o a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d(EC |_) ............................. E garaCoa| Mme .......................
.C. 0 a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... E na Coa| Mme ..........................
Gujarat State Electrcity Corporation ~~ Gujarat State Electricity Corporation ~~ Gare Palmal Opencast Coal Mine:
dealGroup ....................................................... dealsteel&PowerUSPL) Garepa|ma|\/1Coa|Mme .........
Coalndia ~ SouthEastemCodlfieldslimited SEC)  Gare PalmalV 283 Coal Mine
SardaEnergyandeera|s SardaEnergyandeera|s Garepalmalv7coalee .........
Homm Ambujacements Garepa|ma|V8Coa|Mme .........
Ad,tyaBmaGmup ................................................ H |NDA|_CO(H||_) Garepa|mav/4Coa|Mme ..........
Coa“nd,a Mahanad,Coa|ﬁe|ds|_,m,ted(,v|c|_) Garjanbahalcoalee ..............
Coa|md,a ............................................................ E astemCoa|ﬁedsle,ted(ECL) Gaurand,hgeguma Coalee
Coa“nd,a SouthEastemcoa|ﬁe|ds|_|m|ted(SECL) GevraCoa|Mme .......................
Coa“nd,a Westemcoa|ﬁe|ds|_|m|ted(WCL) .......................... G honsacoalee ....................
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. G IdIAOpencastcoalee .....
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Commodity Latitude Longitude Status

Coal 23,183958 82,336684 Operating
Coa| 24”9 ..................................... 8 6’8636 ................................... o peratmg ................................
Coal 23,672877 87,203167 Operating
Coa| 227808% 82’476655 Operatmg ................................
.é.(;.a.l ......................................... 153356 741369 Operatmg ................................
Coa| 23,789723 86915206 operatmg ................................
Coa| 23663881 85’000762 operatmg ................................
Coa| 23713432 87251973 Operatmg ................................
Coa| 23’768816 86843796 operatmg ................................
Coa| 23141744 81’470502 Operatmg ................................
Coa| 234667 86”67 operatmg ................................
Coa| 23’1541 815843 operatmg ................................
Coa| 23158187 81’566508 Operatmg ................................
Coa| 23773”6 86399933 operatmg ................................
Coa| 22’35 826833 operatmg ................................
Coa| 23781699 86’013284 operatmg ................................
Coa| 23660393 36321519 operatmg ................................
Coa| 231661297 86823591 ................................. M othba"ed ..............................
Coa| 2416474 82,67287 operatmg ................................
Coa| 23800946 36371018 operatmg ................................
Coa| 23/4667 866167 Operatmg ................................
Coa| 23650069 871071513 operatmg ................................
Coa| 237568 864094 operatmg ................................
Coa| 221”866 8353358 .................................. P roposed .................................
Coa| 22”866 83153358 .................................. P roposed .................................
Coa| 22”99 335362 Operatmg ................................
Coa| 22,”866 8353358 .................................. P roposed .................................
cOa| 22”866 83153358 .................................. P roposed .................................
Coa| 2215 835415 Operatmg ................................
Coa| 22,034519 8374266 Operatmg ................................
Coa| 23805 87102553 operatmg ................................
Coa| 22336312 82545748 Operatmg ................................
Coa| ........................................ 1 9 ,96 47 ................................... 78 832 6 ................................... Operatm g ................................
Coa| ........................................ 2 3 69 1 . 251 ................................ 85 ’359 806 ................................ operatm g ................................
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Owner Operator Mine

Coal India Central Coalfields Limited (CCL) Gidi - C Open Cast Coal Mine
Coa“nd,a Centra|coa|ﬁe|ds|_,m,ted(CCL) G,r,d,hCoa|Mme .....................
Coalndia ~SingareniCollieries CompanyLimited (SCC) ~ Godavarikhani-10Incline
Coalinda  WestemCoalfieldslimtedWCL)  Gondegaon-Ghatrohana Coal Mine
Coalndia Bharat Coking Coal Limited BCCL) ~~~ Gondudih Khas Kusunda Coal Mine
AdamGroup AdamGroup Gondu|paraC0a|Mme ..............
Coa“nd,a ............................................................ B harat CokmgCoa| lelted(BCCL) Gopahchakcoa|Mme ...............
Coalndia Fastern Coalfieds Limited (EC) ~~~ Gourandih Begunia Coal Mine
West Bengal Mineral Development and Trading ~ West Bengal Mineral Developmentand Trading
Corporation Corporation Gourangdih ABC Coal Mine
Coa“nd,a ............................................................ B harat CokmgCoa| lelted(BCCL) Govmdpur(BCCL)Coalee ......
Coalmdla Centra|coa|ﬁe|ds|_|m|ted(CCL) Govmdpurcoalmme ................
Coa“nd,a Centra|coa|ﬁe|ds|_,m,ted(CCL) ............................. H esagaracoa|Mme ..................
Coa“nd,a Mahanadlcoa|ﬁe|ds|_|m|ted(MCL) ........................ H mgu|a||C0a|Mme .................
Coa“nd,a Westemcoa|ﬁe|ds|_|m|ted(WCL) ........................... | nderCoa,,\,,,ne .......................
Coa“nd,a Mahanad,COa|ﬁe|dsL,m,ted(MCL) ....................... Jagannathcoalee ................
.C. o a||nd,a ............................................................ E astemCoa|ﬁe|dsL,m,ted(EC |_) ............................ Jambad OC Coa|Mme ...............
Coa“nd,a SouthEastemcoa|ﬁe|d5|_|m|ted(SECL) ................. Jampa|,C0a|Mme ....................
Coa“nd,a Westemcca|ﬁe|ds|_,m,ted(WCL) .......................... Jamumyacoalmme .................
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) ............................ Jarangd,hCoa|Mme .................
Coalinda Singareni Collieries CompanyLimited (SCCL) Jawaharkhani 5 Coal Mine
Coa“nd,a Centra|C0a|ﬁe|ds|_,m,ted(CCL) ............................ Jharkhandcoalee ................
.C. o a“n d,a ............................................................ N orthem C0a|ﬁ e|ds|_, m,ted ( N CL) ......................... Jhm gurda Coalee .................
Coa“nd,a WestemCoa|ﬁe|d5|_,m,ted(WCL) .......................... JunaKunadacoalee .............
Coa“nd,a Westemcoa|ﬁe|ds|_|m|ted(WCL) .......................... JunadCoa|Mme ......................
Coalinda ~SingareniCollieries CompanyLimited (SCL) MRICoalMine
Coa“nd,a ........................................................... Centra|coa|ﬁe|d5|_|m|ted(CCL) ............................. K DHC0a|Mme .....................
Coa“nd,a Centra|C0a|ﬁe|dsL,m,ted(CCL) ............................. K abnbadcoalee ..................
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) ........................... K ampteeoccoalee .............
.C. 0 a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(Ec |_) ............................. K apasaraCoa| Mme ..................
JSW Ener gy(4 9%)Rajasthan5t ateM, nera|sand ............................................................................................................................
Mining (51%) Barmer Lignite Mining Company Kapurdi Coal Mine
................................................................................................................................................... K aranpuraDewarkhand
Coal India Central Coalfields Limited (CCL) Hesalong (KDH) Coal Mine
Coa“nd,a Centra|C0a|ﬁe|dsL,m,ted(CCL) ............................. K argahopencastcoalmme ......
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. Karocoalee ........................
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Commodity Latitude Longitude Status

Coal 23,693944 85,357747 Operating
Coa| 241734 ................................... 8 6’2539 ................................... o peratmg ................................
.é.(.).a.l ......................................... 186494444 795636”” Operatmg ................................
Coa| 2126629731 7919242476 Operatmg ................................
Coa| 23,804 86’3773 operatmg ................................
Coa| 23838673 85’305604 ................................ P roposed .................................
Coa| 2377983 86343243 Operatmg ................................
Coa| 23,805 8702553 operatmg ................................
Coal 23,815331 86,994805 Proposed
Coa| 23800453 86’276944 Operatmg ................................
Coa| 238056 858694 operatmg ................................
Coa| 23’7602 85505 ..................................... M Othba“ed ..............................
Coa| 20966051 85’01637 Operatmg ................................
Coa| 21241388 79229444 operatmg ................................
Coa| 20’949857 85147665 operatmg ................................
Coa| 23643161 87’182493 operatmg ................................
Coa| 222713889 332811 operatmg ................................
Coa| 2211996567 788342559 .............................. M othba"ed ..............................
Coa| 23775944 8519”907 operatmg ................................
.(.:.(;.a.l ......................................... 175783 803225 operatmg ................................
Coa| 231798166 85586162 Operatmg ................................
Coa| 24212132 82,698427 operatmg ................................
Coa| 20051389 79061667 ................................ M Othba”ed ..............................
Coa| 201058148 79052317 Operatmg ................................
.(.:.c.).a.l ......................................... 17208799 801801703 operatmg ................................
Coa| 2366388] 35000762 Operatmg ................................
Coa| 24,1572 863006 ................................... M othba”ed ..............................
cOa| 21241388 791229444 operatmg ................................
Coa| 237585 867545 Operatmg ................................
Coal 25,9423 71,344253 Operating

Coal 23,66446 85,000819 Operating
Coa| 23,7699 859904 ................................... M Othba”ed ..............................
Coa| ........................................ 2 379 1 654 ................................ 85 ’973 236 ................................ operatm g ................................
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Owner Operator Mine

Coal India Central Coalfields Limited (CCL) Kathara Coal Mine

Ad,tya B,r|a G roup ................................................ H |NDA|_CO (H”_) ................................................... Kathau“a Coa|Mm e .................
Coa“nd,a ..................................................................................................................................... K D(Hsa|0ng)Coa|M,ne .............
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. K Edlacoalee .......................
Coa“nd,a Centra|coa|ﬁe|ds|_,m,ted(CCL) ............................. K ed|aOCCOa|Mme ..................
.C. o a“n d,a ............................................................ B harat C o kmg Coa| lelted(BC C |_) ......................... K enduad,hc O a|M, ne ................
Coalinda  Singareni Collieries CompanyLimited (SCC) | Khairagura Coal Mine
.C. o a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... K h arkha ree Co”,e ry ..................
.C. o a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d(EC |_) ............................. K h otad,hcoa|M,ne ..................
.C. 0 a“n d,a ............................................................ B h arat C O kmg Coa| lelte d(BC C |_) ......................... K OCPKuya Coa | M, ne ...............
Coa“nd,a Westemcoa|ﬁe|ds|_,m,ted(WCL) ........................... K o|arplmpncoalee ..............
Coa“nd,a Centra|COa|ﬁe|dsL,m,ted(CCL) ............................. K OnarC(,a,M,ne .......................
Codlinda  CentlCoalfieldslimited(CC) | Kotre Basantpur Pachmo Coal Mine
.C. o a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. K Ottadlh Coalee ...................
.S. mgar e m SCCL ............................................................................................................................. K TKSectO” Coalee ..............
Coa“nd,a Mahanadlcoa|ﬁe|ds|_|m|ted(MCL) ........................ K u|dacoa|Mme .......................
.C. o a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. K u mardhu b ,Coa |M, ne .............
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) .................. K usmundaCoa|Mme ................
.C. 0 a“n d,a ............................................................ B h arat C o kmg Coa| lelte d(BC C |_) ......................... K u yacoa|Mme ........................
Coa“nd,a Centra|C0a|ﬁe|ds|_,m,ted(CCL) ............................. |_ a,yoC0a|M,ne .......................
Coa“nd,a Mahanadlcoa|ﬁe|dsL|m|ted(MCL) ........................ |_ akhanpurcoalee ................
Coa“nd,a MaambaC0||,enes|_,m,ted(MCL) ........................... |_ ,|a,,Coa|M,ne ........................
Coa“nd,a Mahanad,Coa|ﬁe|ds|_,m,ted(MCL) ........................ |_ mgarajcoalee ....................
.C. o a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. |_ owerKen da C 0 a|M me .............
Coa“nd,a Centra|coa|ﬁe|d5|_|m|ted(CCL) Magadhcoalee ...................
Coa“nd,a SOUthEastemcoalﬁe|dSlelted(SECL) Mahancoa|Mme .....................
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) Mahanncoalee ...................
Coa“nd,a Westemcoa|ﬁe|d5|_|m|ted(WCL) Makardhokra|Coa|Mme ...........
Coa“nd,a Westem(;oa|ﬁe|dsum,ted(WCL) Makardhokra|”C0a|Mme .........
GovementofGujarat  GujaratindustriesPowerCompany  MangrolValiaCoal Mine
Coa“nd,a SouthEastemcoa|ﬁe|ds|_|m|ted(SECL) MamkpurCoa|Mme .................
Coa“nd,a WestemCoa|ﬁe|ds|_,m,ted(WCL) Manna|nc|meCoa|Mme ...........
GovenmentofGujarat  Gujarat Mineral Development Corporation Limited  Mata No Madh Lignite Coal Mine
Coa “nd ,a ............................................................ Eastem Coa|ﬁe|d Slelted (ECL) ............................. Memamcoalmme ...................
Coa “nd ,a ............................................................ Northeastemccam e|ds|_, mlted ( N C |_) .................... M, ne|ACoa|M,ne ...................
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Commodity Latitude Longitude Status

Coal 23,775944 85,911907 Operating
Coa| 24132523 ................................ 8 4’08231 .................................. o peratmg ................................
Coa| 237833 8595 Operatmg ................................
Coa| 23775944 859”907 Operatmg ................................
Coa| 23,798166 85’586162 operatmg ................................
Coa| 23772585 86’398367 Operatmg ................................
.é.(;.a.l ......................................... 192555556 7926666667 Operatmg ................................
Coa| 23,777233 86239083 operatmg ................................
Coa| 237244 87’233 Operatmg ................................
Coa| 237363 864498 Operatmg ................................
Coa| 20[0833 790333 operatmg ................................
Coa| 24155314 86’303182 ................................ M Othba“ed ..............................
Coa| 2383103 85589764 ................................ P roposed .................................
Coa| 23’726772 87228519 operatmg ................................
.é.c.).a.l ......................................... 175 80’1667 Operatmg ................................
Coa| 22033526 83734846 operatmg ................................
Coa| 23’7761 867274 Operatmg ................................
Coa| 22332635 82,666666 operatmg ................................
Coa| 23757283 36434763 operatmg ................................
Coa| 2317903 856253 .................................... M othba"ed ..............................
Coa| 217451 8318401 operatmg ................................
Coa| 22059284 837304 ................................... M Othba”ed ..............................
Coa| 20/960432 85200747 Operatmg ................................
Coa| 23650379 871183894 operatmg ................................
Coa| 23889479 3500171 operatmg ................................
Coa| 23,3861 830183 Operatmg ................................
cOa| 233526” 8312259” operatmg ................................
Coa| 20865365 79285604 Operatmg ................................
Coa| 20’8764 792235 Operatmg ................................
Coa| 214167 73’1 operatmg ................................
Coa| 22325 827416 Operatmg ................................
.(.:.(;.a.l ......................................... 19,9132 793019 Operatmg ................................
Coa| 23510726 681958531 operatmg ................................
Coa| ........................................ 2 3 69 46 ................................... 86 8902 ................................... Operatm g ................................
Coa| ........................................ 1 157352 .................................. 79 51 7 81 .................................. Operatm g ................................
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Owner Operator Mine

NLC India Limited NLC India Limited Mine Ill

Coa “n d,a ............................................................ E astemcoa|ﬁe|ds lelte d(EC |_) ............................. M Ohanpu r Coa|M,ne ................
Codlinda Bharat Coking Coal Limited ®CCL) | NTST. Jeenagora Coal Mine
.C. 0 a“n d,a ............................................................ E astem Coa |ﬁe| ds lelted(EC |_) ............................. N ab akajora Coa| Mme ...............
.C. o a“n d,a ............................................................ E astem Coa |ﬁe| ds L,m,ted(EC |_) ............................. N akrakonda Coalee ..............
Coa“nd,a Westemcc,a|ﬁe|dsum,ted(WCL) ........................... N avaunadacoalmme ...........
.C. 0 a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d (EC |_) ............................. N eW Ke nda Coa| Mme ...............
Coa“nd,a Westemcoa|ﬁe|ds|_,m,ted(WCL) ........................... N ewmaJn”Acoalee ............
Coa“nd,a Westemcc,a|ﬁe|dsum,ted(WCL) ........................... N ewsemlacoalee ...............
NLcmd,aL, m,ted ................................................. N |_C|nd,a|_, m,ted ................................................. N eyve| IIAcoale e ................
N|_C|nd,a |_, m,ted ................................................. N |_C|nd,a |_, m ,ted ................................................. N eyve“ .I. Coa| Mme ...................
N|_C|nd,a |_, m,ted ................................................. N |_c|nd,a |_, m ,ted ................................................. N eyveh ” Coa| Mme ..................
NLcmd,a |_, m,ted ................................................. N |_C|nd,a |_, m ,ted ................................................. N eyve“ ” | Coa| M, ne .................
Coa“nd,a ..................................................................................................................................... N UaISOUthopcoalee ...........
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) ........................... N Iljalcoalee ........................
.(.: 0 a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d (EC |_) ............................. N ,mchaCoa| Mme ....................
.C. o a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d (EC |_) ............................. N ,rsha OC . PatCh Coa | M. ne ........
Coalndia Fastern Coalfields Limited (EC) | North Searsole (East) Coal Mine
Codlinda  CentlCoalfieldslimited(CC) | North Urirari Birsa Coal Mine
Coa“nd,a Westemcca|ﬁe|ds|_,m,ted(WCL) ........................... P admapurcoalee ................
National Thermal Power Corporation | National Thermal Power Corporation | Pakri Barwadih Coal Mine
.C. 0 a“n d,a ............................................................ E astem Coa |ﬁe| ds lelte d (EC |_) ............................. P andaveswarcoa | M, ne ............
Coa“nd,a Westem(;oamddsum,ted(WCL) ........................... P aomcoalee .......................
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) ........................... P aon,||C0a|Mme ....................
Coa“nd,a Centra|coa|ﬁe|d5|_|m|ted(CCL) ............................. P areJEastcoalee ..................
Coa“nd,a EastemCoa|ﬁe|dsL,m,ted(ECL) ............................. P atmOhanacoalee ...............
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) ........................... P engangaCoa|Mme .................
.C. 0 a“n d,a ............................................................ B h arat C o kmg Coa| lelte d (BC C |_) ......................... P h UIa”ta nd Co a| M, ne ...............
Coa“nd,a Westem(;oa|ﬁe|dsum,ted(WCL) ........................... P Impalgaoncoalee ..............
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. P Iparwarcoalmmes .................
Coalinda  SouthEastem CoalfieldsLimited (SECL) | Porda Chimtapani Coal Mine
Codlinda  SingareniCollieries CompanyLimited (SCC) | Prakasham Khani Il oal Mine
Coalnda ~ SingareniColliries CompanyLimited (SCC) | Prakasham Khani IV Coal Mine
Coa“nd,a Centra|Coa|ﬁe|d5L,m,ted(CCL) ............................. Pundlcoalee ......................
Coa “nd ,a ............................................................ Easte m Coa|ﬁe|d Slelted (ECL) ............................. Pur e Sear50|e Coalee ............
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Commodity Latitude Longitude Status

Coal 11,516278 79,429398 Proposed
Coa| 23786678 ................................ 8 6’950299 ................................ o peratmg ................................
Coa| 237028 864403 Operatmg ................................
Coa| 23634844 87179251 Operatmg ................................
Coa| 23,679182 87’287229 operatmg ................................
Coa| 20086325 79’059422 ................................ M Othba“ed ..............................
Coa| 236657 871624 Operatmg ................................
Coa| 20,”9062 79032223 operatmg ................................
Coa| 2221443936 78’84370064 Operatmg ................................
.é.(;a.l ......................................... 1157352 7951781 Operatmg ................................
.é.c.).a.l ......................................... ”’57”82 79503738 operatmg ................................
.é.(.).a.l ......................................... 11520268 79’475537 Operatmg ................................
.(.:.(;a.l ......................................... 11516278 79429398 ................................ P roposed .................................
Coa| 20’4667 78”67 operatmg ................................
.é.c.).a.l ......................................... 199957 79’0825 Operatmg ................................
Coa| 23650069 87071513 operatmg ................................
Coa| 23’784425 86718939 Operatmg ................................
Coa| 2366169 871114053 operatmg ................................
Coa| 23701948 35293923 operatmg ................................
Coa| 201030397 79314233 Operatmg ................................
Coa| 23881918 851233799 operatmg ................................
Coa| 23697576 87253978 operatmg ................................
.é.c.).a.l ......................................... 19181759499 7926932804 Operatmg ................................
.(.:.c.).a.l ......................................... 1982705027 79125526677 operatmg ................................
Coa| 23798165 35586162 operatmg ................................
Coa| 23,6853 868903 Operatmg ................................
.(.:.c.).a.l ......................................... 19862222 791139166 operatmg ................................
Coa| 23781738 86227241 Operatmg ................................
Coa| 20,05 79041667 ................................ M othba”ed ..............................
Coa| 23724268 851037525 operatmg ................................
Coa| 20639945 82205202 ................................ P roposed .................................
.(.:.(;.a.l ......................................... 17,9406 80772 Operatmg ................................
.é.c.).a.l ......................................... 179391 80,7784 operatmg ................................
Coa| ........................................ 2 3 82 36 ................................... 85 5218 ................................... Operatm g ................................
Coa| ........................................ 2 3 64 5469 ................................ 87 085766 ................................ Operatm g ................................
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Owner Operator Mine

Coal India Central Coalfields Limited (CCL) Purnadih Coal Mine

EMIL Minesand Minerals Resources | EMIL Mines and Minerals Resources Radhikapur (East) Coal Mine
JSPL ............................................................................................................................................ R a,gar h Coa| Mm es ...................
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. R ajappacoalee ...................
Coalndia Bharat Coking Coal Limited BCCL) | Rajapur-South Jharia Coal Mine
Coa“nd,a Centra|COa|ﬁe|d5L,m,ted(CCL) ............................. R ajharacoalmme ....................
.C. 0 a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. R ajmaha| Coalee ..................
Coa“nd,a SouthEastemcoa|ﬁe|ds|_,m,ted(SECL) .................. R ajnagarcoalee ..................
.C. o a“n d,a ............................................................ E astemcoa |ﬁe| ds lelted(EC |_) ............................. R ajpuracoa| Mme ....................
Coa“nd,a Centra|coa|ﬁe|ds|_|m|ted(CCL) ............................. R ajrappacoalee ..................
Coa“nd,a ..................................................................................................................................... R amkanahcoalee ................
Steel Authority of India SAL) | international Coal Ventures Limited (ICVL) | Ramnagar Coal Mine
Coalinda Singareni Collieries CompanyLimited (SCC) | Ravindrakhani 8 Coal Mine
Coa“nd,a Centra|C0a|ﬁe|dsL,m,ted(CCL) ............................. R Ohmlcoalee ......................
UttarPradesh RajyaVidyut | RajyaVidyut UtpadanNigam ~~~~ Saharpur-Jamarpani Coal Mine
Coa“nd,a Mahanadlcoa|ﬁe|ds|_|m|ted(MCL) 5ama|eswanC0a|Mme .............
Coa“nd,a Centra|C0a|ﬁe|dsL,m,ted(CCL) Sanghmltracoalee ...............
Coa“nd,a SouthEastemCoa|ﬁe|dsL,m,ted(SECL) Saralpahcoalee ...................
RPSGGrOUp CESCL,m,ted(CESQ Sansatoulcoalee .................
Coa“nd,a Westemcca|ﬁe|ds|_,m,ted(WCL) Samlcoalee ........................
Coa“nd,a WestemCoa|ﬁe|dsL,m,ted(WCL) Sastloccoalee ...................
Coa“nd,a ............................................................ E astemCoa|ﬁe|dsL,m,ted(ECL) SatgramCoa|Mme ...................
Coa“nd,a Centra|C0a|ﬁe|ds|_,m,ted(CCL) SaundaDcoalee .................
Coalnda ~ CenalCoalfieldslimited(CC) ~Selected Dhori Group of Mines
Coa“nd,a ............................................................ B harat CokmgCoa| lelted(BCCU SendraBanSJoracoalmme ........
Coa“nd,a Eastemcoalﬁe|dSlelted(ECL) Shampuchoalee ...............
Coa“nd,a ............................................................ E astemCoa|ﬁe|dsL,m,ted(ECL) Shankarpurcoalee ...............
Codlinda Fastern CoalfieldsLimited (L)~ Shankarpur-Bonbahal-Chora
.................................................................................................................................................. COAMMIRE - veeeeeeeeeeeeeeeeen,
Coal India South Eastern Coalfields Limited (SECL) Sharda Coal Mine
B,r|aCorporat,0n .................................................. R CCPL S|a|GJogncoa|M|ne .................
Coa“nd,a Mahanadlcoa|ﬁe|ds|_|m|ted(MCL) S,arma|C0a|Mme ....................
Coa“nd,a ............................................................ E astemCoa|ﬁe|dsl_,m,ted(ECL) S,du|,Coa|M,ne .......................
TataStee| Suuacoalee ........................
Jharkhand State Mineral Development ~~Jharkhand State Mineral Development Corporation
Corporation Limited (JSMDCL) Limited (JSMDCL) Sikni Coal Mine
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Commodity Latitude Longitude Status

Coal 23,7083 84,9861 Operating
Coa| 20966577 ................................ 8 4'900043 ................................ Proposed .................................
Coa| 219232 833453 Operatmg ................................
Coa| 23621 856878 Operatmg ................................
Coa| 23,74879601 86’42139246 operatmg ................................
Coa| 241642 84’0465 Operatmg ................................
Coa| 25038 873538 Operatmg ................................
Coa| 23,208097 82123782 operatmg ................................
Coa| 2375873451 86’7731741 Operatmg ................................
Coa| 23615 85682 Operatmg ................................
Coa| 23’8 862833 operatmg ................................
Coa| 23756027 86’835903 Operatmg ................................
.(.:.(;a.l ......................................... 188958 794917 operatmg ................................
Coa| 23’685074 84989074 operatmg ................................
Coa| 275 78’83 ....................................... P roposed .................................
Coa| 21805789 83903847 operatmg ................................
Coa| 23’889479 8500]71 .................................. P rOpOSEd .................................
Coa| 2235732 82,296358 ................................ M Othba“ed ..............................
Coa| 2379%77 37045467 operatmg ................................
Coa| 221”790297 7815174395 Operatmg ................................
.é.c.).a.l ......................................... 19813”025 79/3183321 operatmg ................................
Coa| 236827 870703 operatmg ................................
Coa| 231659463 85337532 ................................ M othba”ed ..............................
Coa| 23775 8515417 operatmg ................................
Coa| 23793355 3635049 operatmg ................................
Coa| 23,77338093 8671801871 Operatmg ................................
cOa| 2366654149 87120491618 operatmg ................................
Coa| 23659607 87206925 Operatmg ................................
Coal 23,208242 81,589781 Operating
Coa| 22,192428 7877264 Operatmg ................................
Coa| 22043469 83,733619 ................................ P roposed .................................
Coa| 23649929 872091 Operatmg ................................
Coa| 23,6167 86”67 Operatmg ................................
Coal 23,722988 84,611313 Operating
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Owner

Operator

Mine

Coal India
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Commodity Latitude Longitude Status

Coal 21,2990357 79,12341847 Operating
Coa| 22440833 ................................ 8 2’567983 ................................ o peratmg ................................
Coa| 21276666 791275 Operatmg ................................
Coa| 23691032 85355135 ................................ M Othba”e(j ..............................
Coa| 23,6882 86’8545 operatmg ................................
Coa| 2596088325 71’27378395 Operatmg ................................
Coa| 2368823] 87223763 Operatmg ................................
Coa| 23,5833 862333 operatmg ................................
.é.(.).a.l ......................................... 175 80’1667 Operatmg ................................
.é.(;a.l ......................................... 1885 7948333333 Operatmg ................................
.é.c.).a.l ......................................... 18’8177778 7948055556 operatmg ................................
Coa| 23667299 86’4171” Operatmg ................................
.(.:.(;a.l ......................................... 18523763 79749677 operatmg ................................
Coa| 21’734804 83989432 operatmg ................................
Coa| 21734804 83’989432 Operatmg ................................
Coa| 2217758 83355201 operatmg ................................
Coa| 20’962009 85178092 ................................ M othba"ed ..............................
Coa| 23798166 851586162 operatmg ................................
Coa| 238329 854729 operatmg ................................
Coa| 23/45338 8723919 .................................. P roposed .................................
Coa| 200594694 7910545886 .............................. M Othba“ed ..............................
Coa| 23708769 8498655 operatmg ................................
Coa| 23180899177 8634172062 Operatmg ................................
Coa| 23661247 871275026 operatmg ................................
Coa| 27293804 95755447 ................................ M Othba”ed ..............................
Coa| 27,293804 95755447 Operatmg ................................
cOa| 229167 8617333 operat,ngexp/p|ans .................
Coa| 23739”9 85486353 Operatmg ................................
Coa| 20,020678 790678333 Operatmg ................................
Coa| 200292 7910546 operatmg ................................
Coa| 222786 789578 ................................... M Othba”ed ..............................
Coa| 23,698717 85293249 Operatmg ................................
Coa| 23695404 85,30209 operatmg ................................
Coa| ........................................ 2 3 24 5 516 ................................ 81 985 844 ................................ Prop o Sed .................................
Coa| ........................................ 1 7 45 1 . 944 4 .............................. 80 66666667 ............................ Operatm g ................................
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Owner Operator Mine

Coal India Western Coalfields Limited (WCL) Vishnupuri Coal Mine

Tata Group (50%) Coal India (50%) TataSteel,Coallndia ~ WestBokaroCoalMine
Coa“nd,a WestKendacoalMlne ..............
SmgaremSCCL Ye||anduoccOa|Mme ..............
Hmd u Stan ch Ltd ....................................................................................................................... R ajpura Danba Mme .................
State 0f|nd|a ................................................................................................................................ P annaD,amo ndee ...............

State of India Hutti Gold Mine
Stateoﬂndla ChavaraHeavmeera|SMme
.S. tate O f|nd|a ................................................................................................................................ B arb”Ba nsp am |ron ore M mes .
OdIShaGovemment M/SseraJUddm&CO ............................................ B a|daB|ock|ronOreMmes ........
SA”_ ............................................................................................................................................ B arsualro n Or e Mme ................
SA”_ ............................................................................................................................................ B o|am (SAIL)Ironore Mm e ........
Chowgu|e Chowgu|e5ma|||ron0reMmes
Tatastee| ..................................................................................................................................... K hondbond |ron0reM,ne .........
Sa|gaocar Slgao|ron0reM,ne ..................
Vedanta Sonsh,"onOreM,ne ................
OMDC ........................................................................................................................................ Thakuran”ronOreMme ............
JSW . Steell 5 tate O f|nd|a ................................................................................................................ Toranaga"u |ron o, e Mm e .........
Esse| ............................................................................................................................................ U nc haba |, | ron Ore M, ne ...........
.S. a|ga ocar .................................................................................................................................... Ve|gue m/surlalron ore Mme .....
M SPL .......................................................................................................................................... Vyasanaker e |ron oreMme ........
.................................................................................................................................................. J||||ng|_anga|ota|ron&
Odisha Mining Corporation (OMC) Manganese Mine
odlshaMmmgcorporatlon(OMc) Gua|,|ron0reMme ..................
VEdanta S,ndesarKhurdch/LeadMme
.G. Ov emmen toquJ a rat ........................................ Govemmen tofG UJ a rat ......................................... P anan d h ro ngmte Mme ............
GovenmentofGujarat  Gujarat Mineral Development Corporation Limited  RajpardiLignite Mine
Gujarat Mineral Development Corporation ~ Gujarat Mineral Development Corporation Tadkeshwar Lignite Mine
Gujarata Mineral Development Corporation Limited  Gujarat Mineral Development Corporation Umarsar Lignite Mine
Gujarat Industries Power Company Limited ~ SuratLignitePowerPlant ~~ VastanligniteMine
.S. hree Ce ment Ltd ......................................................................................................................... N ,mb et, leestone Mme ...........
M ysore M, nera|s ............................................................................................................................ K amatak a M anga nese M , nes .....
.A dh u mk Gro u p ............................................................................................................................. P atmun da M anga nese OreM,n es
Ma ngane Se ore |nd , a Ltd ............................................................................................................... Nag p u rand . Bhandara ...............
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Commodity Latitude Longitude Status

Coal 22,199 78,8626 Operating
Coa| 237927473 .............................. 8 5’55423096 ............................ o peratmg ................................
Coa| 232 865333 Operatmg ................................
.é.(;.a.l ......................................... 1755 802 Operatmg ................................
CopperLeadch 24,9545912 74’1329226 ............................................................................
D,amond 246408 80’04 Operatmg ................................
Go|d 227157658 861804759 Operatmg ................................
Go|d ........................................ 16,1976885 766515044 operat|ngexp/feas|b ................
Heavymmera|s 8995 76’53” Operatmg ................................
|r0nore 221415 853894 Operatmg ................................
|ronore 21’8799642 85415243 operatmg ................................
|ronore 218708 85’15 Operatmg ................................
|r0nore 221 853167 operatmg ................................
|ronore .................................... 15’4867 740596 operatmg ................................
|ronore 219379 85’4277 Operatmg ................................
|r0nore .................................... 1535 741836 operatmg ................................
|ronore .................................... 15’5304 740554 Operatmg ................................
|ronore 220833 8514333 operatmg ................................
|r0nore .................................... 152 766833 operatmg ................................
|ronore 21187” 85425 Operatmg ................................
|ronore .................................... 154889 74105 operatmg ................................
|r0nore .................................... 152167 7635 operatmg ................................
Iron ore, Manganese 21,99281641 85,30928294 Operating
|ronore 21/99281641 8530928294 Operatmg ................................
Leadzmc 250167 7411583 operatmg ................................
ngmte 236961 68786 Operatmg ................................
ngmte 21,70897856 7322994945 Operatmg ................................
ngmte 21357159 73106986 operatmg ................................
ngmte 2373149782 6881926985 Operatmg ................................
ngmte 21,43101702 73”261772 Operatmg ................................
leestone 2627518” 74,1858827 operatmg ................................
Manganese .............................. 139333 755167 Operatmg ................................
Manganese 21,8667 853 Operatmg ................................
Ma nganese .............................. 2 154 6679 56 ............................ 79 ’678 99452 ............................ operatm g ................................
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Owner Operator Mine

Orissa Sands Complex Rare
State of India 0oscom Earths Mine
Uranium Corporation of India Jaduguda Uranium Mine
Uranium Corporation of India Narwapahar Mine
Uranium Corporation of India Turamdih Uranium Mine
......................................................................... No,rthe.rnCoalﬁeldsL{m'ted(NcL)
Coal India Krishnashila Coal Mine
Vedanta Colomba/Curpem Iron Ore Mines

66  Mining and Mine Tailings in Asia



Commodity Latitude Longitude Status

Rare Earths 19,3 84,95 Operating
Uramum 22,6545925 .............................. 8 6/3642345 .............................. O peratmg ................................
Uramum 226994457 862729425 operat,ngexp/p|ans .................
Uramum 227238932 861873784 operatmg ................................
Coa| 24’12435195 82174250031 Operatmg ................................
|ronore .................................... 1527 7416 Operatmg ................................
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This report is a preliminary examination of the governance and transparency of operation
(including access to information) related to mining and including the disposal of mine
tailings in five target countries - Papua New Guinea, Mongolia, Philippines, India, and
Indonesia. It is being prepared in response to the UNEA resolution 4/19 highlighting UNEP’s
role in supporting governments to improve mining governance and in particular mine

tailings management.

Following the recent highly publicized TSFs failures, governments, communities, and
investors are keen to understand where these facilities are located and how they come to fail.
The report compiles available information to locate and verify mines with TSFs (mines that
may have TSFs but were unable to be verified are also included). It has made use of the GRID-
Arendal Global Tailings Portal and publicly available data and information. The verification
of TSFs presence was done using this data and information in conjunction with Google Earth

satellite imagery.

In general, there is very little peer reviewed research being undertaken on mine tailings in
the region. Most of the available information is related to mining impacts on communities

and is carried out by NGOs.





