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1 Previous Experiences in Addressing ASGM 

1.1 Previous and Current National Projects and Initiatives 

1.1.1 Donor-Led Projects in the ASGM Sector (2000-2020) 
The Global Mercury Project (2002 – 2007) was a multi-country project funded by GEF 
and implemented by UNIDO which focused exclusively on reducing mercury emissions 
from ASGM. The project was implemented in 6 (six) countries: Brazil, Tanzania, 
Zimbabwe, Sudan, Lao PDR, and Indonesia. The project aimed to introduce cleaner 
technologies, train miners, develop regulatory mechanisms and capacities within 
government, conduct environmental and health assessments, and build capacity in local 
laboratories to continue monitoring mercury pollution after the project. In Indonesia, 
this project examined both hard rock mining practices with intensive mercury use in 
North Sulawesi Province and alluvial mining practices in Central Kalimantan Province.  

In 2011 – 2013, a collaborative project between USEPA/UNEP/Blacksmith 
Institute/YTS went on to implement a further project in Central Kalimantan Province 
to mitigate mercury emissions from ASGM in Indonesia. The project conducted baseline 
data collection using Blacksmith's ‘Global Inventory Project’ platform, community 
awareness-raising on mercury hazards, and held in-depth discussions on policy with the 
Ministry of Environment, Ministry of Health, and Ministry of Energy and Mineral 
Resources to initiate a national strategic plan for ASGM in Indonesia. 

In 2013 – 2015, the GAHP/YTS project focused on action research into appropriate 
technology alternatives to mercury use for processing hard rock, leading to the 
discovery and application of the Manado Method, a low-cost gravity concentration 
method that captures very fine gold. The project was focused in West Sumbawa 
Regency, in West Nusa Tenggara Province, and Banyumas Regency, in Central Java 
Province. 

In 2015, UNEP/YTS conducted a further pilot demonstration project in Pacitan Regency, 
East Java Province, on mercury-free processing techniques, and wastewater 
management. The project also worked on policy analysis and reform by establishing a 
forum for discussion at the national level, working with Ministry of Environment and 
Forestry. A review was done on the implementation of Ministerial Decree No. 23 Year 
2008 on the technical guidance to prevent environmental contamination and/or 
destruction due to artisanal gold mining.  

The Sustainable Development of Artisanal and Small-scale Gold Mining in 
Indonesia Project (2015-2020) or ‘Program Emas Rakyat Sejahtera’ (PERS) as it is 
called in Bahasa Indonesia, was developed by AGC-YTS as a project that aims to improve 
incomes, health, and the environment of the vulnerable and marginalized men and 
women dependent on the artisanal and small-scale gold mining (ASGM) economy in 
targeted areas in Indonesia. With the overall objective of creating more equitable and 
sustainable development within artisanal mining communities in Indonesia, the 
duration of this program is from 2015 – 2020. The project’s steering committee includes 
strategic partners from the Government of Indonesia such as the Coordinating Ministry 
of Economic Affairs, the Ministry of Environment and Forestry, the Ministry of Energy 
and Mineral Resources. This five-year project is expected to have the following results: 
(1) Improved environmental, health and social practices adopted and implemented by 
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men and women gold miners and service providers in targeted areas; (2) Improved 
ASGM policy and technical environment in targeted provinces; (3) Increased 
participation of private sector and civil society in a responsible and legal ASGM sector.  

The Global Environment Facility – Global Opportunities for Long-term 
Development of Artisanal and Small-scale Gold Mining (ASGM) Sector (GEF-GOLD): 
Integrated Sound Management of Mercury in Indonesia’s ASGM (ISMIA) project is 
a partnership between UNDP and the Government of Indonesia (GOI) which seeks to 
address the issue of ASGM formalization in Indonesia. The project aims to support six 
ASGM communities in Indonesia to reduce mercury use by at least 5 metric tons/year 
starting in year three (3) of the project, which over the five-year (2018-2023) life-span 
of the project should result in a mercury release reduction of at least 15 tons. The 
project seeks to develop the capacity of national institutions, government agencies and 
private sector partners, to assess, plan, implement, support and monitor sustainable and 
mercury- free interventions in the ASGM sector, and explicity seeks to progress the 
formalization agenda by making improvements to the policy and regulatory framework 
through multi-sectoral collaboration. The objective of the project is to reduce/eliminate 
mercury releases from the Indonesian ASGM sector by i) Strengthening institutions and 
the policy/regulatory framework for enabling mercury-free ASGM; ii) Increasing the 
access of mining communities to finance to enable the procurement of mercury-free 
processing technologies; iii) Increasing the capacity of mining communities for 
conducting mercury-free ASGM through the provision of technical assistance, 
technology transfer and support for formalization; and, (iv) Raising awareness and 
disseminating best practices and lessons- learned on mercury phase-out in the ASGM 
sector. 

Reducing Mercury Use and Releases in Indonesia’s ASGM Sector: Restrict Supplies 
and Secure Storage of Mercury is a relatively new project which is funded by the US 
Department of State and implemented by the Biodiversity Research Institute (BRI) and 
Balifokus. The goal of this project is to reduce the supply and availability of mercury in 
Indonesia by assisting the Indonesian government to (a) amend the draft of the National 
Implementation Plan to phase-out and eliminate mercury by restricting mercury supplies 
especially for the ASGM sector and (b) secure the storage of confiscated mercury, by-
products and recovered mercury from wastes at the local level. By restricting the supply of 
mercury, and improving and enforcing the regulations, Indonesia's ASGM sector will be 
incentivized to adopt cleaner processing methods, thereby reducing mercury emissions and 
releases and lessening both human health and environmental impacts. 

1.1.2 Aims and Approaches of Donor-Led Projects in the ASGM Sector 
Previous donor-led projects have not only performed technical interventions, but have 
also examined health, environmental, socio-economic, and policy aspects. Some projects 
have also considered gender perspectives in their implementation, as shown by 
activities such as health awareness campaigns that have also framed women and 
children as the most vulnerable target groups.  Donor-led projects have had slightly 
different approaches, and each donor has had different regional priorities. Regional 
selection can be influenced by various things, including the areas that have been 
determined in agreements between the Government of Indonesia and donor 
governments. For example, Central Java Province is one of the priority target areas in 
the agreement between the Government of Indonesia and DANIDA / ESP3. 
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Doubtless, it is the GOI that has the greatest capability to update and make necessary 
changes to existing regulations in order to facilitate formalization in this (largely 
informal) sector, but in terms of community engagement and conducting interventions 
to prevent mercury use, it is civil society organizations that have the greater 
opportunity to work at the community level, as well as better ability to involve the full 
range of relevant stakeholders in awareness raising and intervention programs, due to 
their existing networks, experience and expertise. While government organizations are 
able to implement intermittent activities and follow-up actions (which are also prone to 
budget cuts) non-government organizations usually have clearer and more well-
established working objectives, plans, and budgets. Often, local NGO’s have already 
invested in their geographic target areas, providing better opportunities for their 
organizations to penetrate, communicate, and build relationships within communities.  

In the past, such organizations were able to conduct informal interventions in the ASGM 
sector, and even had sufficient leeway regarding their approaches to miner participation 
to enable and to leverage buy-in from stakeholders. For example, during the UNIDO 
Global Mercury Project, gold shop owners in Central Kalimantan were allowed to 
implement safer amalgam burning methods in their gold shops through the adoption of 
appropriate technology that effectively recaptures mercury vapour, benefitting both 
their own health, as well as that of the surrounding community. However, this is no 
longer the case. 

Whereas the Minamata Convention on Mercury allows that: ‘parties shall take steps to 
reduce, and (where feasible) to eliminate, the use of mercury and mercury compounds 
in ASGM’, the Government of Indonesia (GOI) has established a policy to fully prohibit 
the use of mercury in both artisanal and small-scale mining (Decree of the Minister of 
Energy and Mineral Resources of the Republic of Indonesia No. 1827K / 30 / MEM / 
2018 concerning Guidelines for Implementing Good Mining Engineering Rules). The 
prohibition on mercury use in ASGM is included in Presidential Decree No. 21 which was 
issued in 2019 and provides a legal basis for the National Action Plan of Mercury 
Reduction and Elimination in which mercury in ASGM is targeted to phase out by 2025.  

Thus, all technical interventions and all project activities (including those carried out by 
international donors) must seek to eliminate the use of mercury completely, rather than 
seek to reduce mercury use. At the same time, most ASGM communities still use 
mercury and there are many obstacles to the adoption of zero-mercury gold processing 
techniques. The existing national policy unfortunately prevents the responsible 
government agencies (as well as non-government organizations and other civil society 
institutions) from promoting a more gradual transition away from mercury use, or 
promoting intermediate techniques that have already proven to be very effective in 
reducing mercury emissions to the environment. 

Although a widespread and illegal/informal ASGM sector is acknowledged to exist, it is 
the perceived lack of legitimacy that has been the major concern (and obstacle to 
progress) for these initiatives. The government’s key concerns are the proper allocation 
of mining licences to miners, and meeting the standards for environmental protection at 
ore-processing sites. The Government of Indonesia has also directed donors to only 
implement their projects within established community mining areas (WPR) wherein 
the miners have current mining licenses (IPR). This narrows the availability of project 
sites to only a handful, as proven by current projects that have found it very difficult to 
find any sites that meet these requirements. 
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1.1.3 GOI-Led Projects in the ASGM Sector (2000-2020) 
Responsible Ministries: at the national level, there are 3 (three) ministries that play the 
main role in the management of ASGM in Indonesia: the Ministry of Environment and 
Forestry; the Ministry of Energy and Mineral Resources; and the Ministry of Health. In 
addition, it is expected that the Agency for the Assessment and Application of 
Technology (BPPT) will provide alternative gold processing techniques that are 
environmentally friendly. As stated in the National Action Plan for the Elimination of 
Mercury at ASGM: 2014 - 2018, each ministry has different responsibilities. The MOEF is 
obliged to develop a policy and regulatory framework for mercury management, 
including placing restrictions on ASGM activities. In addition, MOEF has an obligation to 
carry out monitoring and research on the status of the final release and exposure of 
mercury to the environment at the ASGM site. The MOEMR is required to conduct a 
mercury life-cycle study in typical ASGM activities in Indonesia. MOH is obliged to 
conduct a study and perform socialization on the impact of ASGM activities that use 
mercury and non-mercury on health (KLHK presentation: slide 18). 

Ministry of Environment and Forestry: As the National Focal Point for the Minamata 
Convention on Mercury, the MOEF has played an active role in seeking solutions to 
mercury use in ASGM in Indonesia. In the policy and regulatory space, the MOEF 
represented the Government of Indonesia when signing the Minamata Convention in 
2013, and oversaw the ratification process through the issuance of Law No. 11 of 2017 
concerning Ratification of the Minamata Convention on Mercury, which was then 
followed by issuance of the Perpres No. 21 of 2019 concerning the National Action Plan 
for Mercury Reduction and Eradication (RAN-PPM).  

Before the Government of Indonesia ratified the Minamata Convention on Mercury, the 
Ministry of Environment and Forestry at the regulatory level had attempted to control 
the impact of ASGM activities by issuing Minister of Environment Regulation No. 23 of 
2008 concerning Technical Guidelines for the Prevention of Pollution and / or 
Environmental Damage due to Artisanal Gold Mining. Since 2016, the Ministry of 
Environment and Forestry has reviewed the implementation of these ministerial 
regulations in relation to the development of regulations at the international and 
national levels as well as their application in the field. 

With support from UNEP, the MOEF (in collaboration with BCRC-SEA) has also taken 
responsibility for developing the Minamata Initial Assessment: an inventory of 
emissions and mercury releases in Indonesia. The results of the MIA are intended to be 
used as the reference point for the improvement of the NAP for Mercury Elimination in 
ASGM which is expected to be completed in 2019/2020. MOEF has also conducted other 
activities, such as performing an inventory of degraded lands resulting from ASGM, with 
consideration towards the future rehabilitation and remediation of mercury-
contaminated sites. 

In addition to the regulatory sector, the MOEF has also prioritized technological 
solutions, including the construction of mercury-free gold management facilities at legal 
ASGM sites. In 2017, MOEF created non-mercury gold processing facilities and 
performed ASGM surveys in 3 (three) locations (KLHK presentation: slide 23). In 
addition, MOEF built a pilot mercury-free gold processing facility in a WPR in Lebaksitu 
Village in West Java. In 2018, MOEF originally planned to build a pilot mercury-free 
treatment facility in Paningkaban Village in Central Java (KLHK presentation: slide 24). 
However, in the end, MOEF elected to conduct a pilot for alternative livelihoods instead, 
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together with an education centre (Kampung Ilmu). The learning centre is expected to 
provide pathways to alternative employment to gold mining, especially for young people 
and women. In the same year, a pilot mercury-free treatment facility was built at WPR in 
Kebonsari Village in East Java (KLHK presentation: slide 25), and Kota Palu in Central 
Sulawesi (KLHK presentation: slide 26). MOEF also plans to restore mercury-
contaminated land at the former ASGM location in Wamsait Village, Gunung Botak, Buru 
Regency (KLHK presentation: slide 27). 

Ministry of Energy and Mineral Resources: The MEMR has established an ASGM 
Communication Forum which involves 14 (fourteen) relevant ministries, universities, 
research institutions and NGOs. Although each of the government agencies must follow 
its own designated duties and functions (tupoksi) they must also coordinate with the 
other related agencies in order to provide a comprehensive perspective. One of the 
principal activities is to conduct socialization related to formalization, mercury impacts, 
and alternative technologies. During 2014-2016, the MEMR took some initial steps by 
conducting socialization (West Sumbawa Regency and Wonogiri Regency), preliminary 
surveys and sampling (West Sumbawa Regency and Kapuas Hulu Regency), 
coordination meetings (Buru Island), and training on alternative technology (Banyumas 
Regency, Lebak Regency and Pacitan Regency) for selected ASGM communities (MEMR 
presentation: slide 5). 

Ministry of Health: Referring to the directive from the President of the Republic of 
Indonesia at a Cabinet Meeting on March 9, 2017 and related to the use of mercury in 
ASGM, the MOH is tasked with providing understanding to the public regarding the 
dangers of mercury and providing medical assistance for residents who have been 
exposed to mercury (MOH presentation: slide 5). Following the ratification of the 
Minamata Convention on Mercury by the Government of Indonesia, the MOH has taken 
on responsibility for various roles as stated in Article 16 (Health Aspects) which include 
prevention and education programs, health care services, and building and 
strengthening the capacity of institutions and health workers (MOH presentation: slide 
4). MOH has also issued Ministerial Regulation No. 57 of 2016 concerning the National 
Action Plan (NAP) of Health Impact Control Due to Mercury Exposure in 2016 - 2020. 
This NAP is intended to control the risks and impacts of mercury on health in the 
context of eliminating mercury in Indonesia, including the effects of mercury from the 
ASGM sector (MOH presentation: slide 6). Through Circular No. HK.02.02 / B.III / 
2535/2017 concerning the Control of Health Impacts from Mercury Exposure, the MOH 
has encouraged the participation of Local Governments in conducting socialization, and 
provided an understanding of the dangers of mercury for health (MOH presentation: 
slide 19). Meanwhile, to facilitate the implementation phase, the MOH has published 
‘Guidelines for Controlling Health Impacts from Mercury Exposure’ and ‘Guidelines for 
Controlling Environmental Health Impacts Due to the Use of Mercury in ASGM by 
Participatory Methods’. Guidelines are provided for health workers and the public to 
recognize the dangers of mercury and find out ways to prevent it (MOH presentation: 
slide 19). During April - May 2017, the MOH conducted socialization on the impact of 
mercury on health workers and the public in 18 (eighteen) provinces and 28 (twenty-
eight) regencies. 

Agency for the Assessment and Application of Technology (BPPT): Referring to the 
NAP (2014-2018) on Mercury Removal in ASGM in Indonesia: BPPT’s current role is to 
develop non-mercury technology for ASGM; to review the current status of mercury 
releases to the environment; and to conduct socialization, training and demonstration of 
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selected alternative technologies in coordination with MOEF, MOEMR, and LIPI (BPPT 
presentation: slide 4). BPPT Regulation No. 009 of 2015 concerning the Organization 
and Work Procedures states that (Article 107) the Mineral Resources Technology Centre 
has the function of carrying out the assessment and application of technology for the 
small-scale gold mining sector (BPPT presentation: slide 5). BPPT has shared 
responsibility to implement the NAP (2014-2018) on Mercury Removal in ASGM in 
Indonesia by carrying out the following activities: (1) Construction of laboratories and 
mineral characterization workshops and metallurgical tests; (2) Characterization of gold 
deposits in several ASGM locations: Lebak Regency, Banyumas, Pacitan, West Sumbawa, 
Ketapang (West Kalimantan Province), and Buru Island; (3) Non-mercury-based gold 
processing design and gold processing impact management process design; (4) Support 
for the implementation of non-mercury-based gold processing pilot projects and their 
management (in collaboration with MOEF, MOEMR, the Sub-National Government and 
ASGM): Lebak Regency; and (5) Collaborate with UNDP and MOEF to support the 
implementation of the GEF GOLD ISMIA project (BPPT presentation: slide 13). Along 
with the non-mercury ore-processing technology, BPPT also recommends integrated 
waste treatment that complies with the environmental standards. 

1.1.4 Aims and Approaches of GOI-Led Projects in the ASGM Sector 
To date, GOI-led projects have mainly focused on three goals: the formalization of target 
communities; the introduction of mercury-free gold processing techniques; and 
community awareness-raising campaigns on the dangers of mercury. Government has 
also examined the question of how to restrict the availability of mercury for ASGM - 
including primary mercury mining and mercury trading and circulation in Indonesia - as 
well as related issues: such as the rehabilitation of land damaged by ASGM, mercury 
storage, and alternative livelihoods. 

In addition to the regulatory sector, the MOEF has also prioritized technological 
solutions, including the construction of mercury-free gold management facilities at legal 
ASGM sites. In 2017, MOEF created non-mercury gold processing facilities and 
performed ASGM surveys in 3 (three) locations (KLHK presentation: slide 23). In 
addition, MOEF built a pilot mercury-free gold processing facility in a WPR in Lebaksitu 
Village in West Java. In 2018, MOEF originally planned to build a pilot mercury-free 
treatment facility in Paningkaban Village in Central Java (KLHK presentation: slide 24). 
However, in the end, MOEF elected to conduct a pilot for alternative livelihoods instead, 
together with an education centre (Kampung Ilmu). The learning centre is expected to 
provide pathways to alternative employment to gold mining, especially for young people 
and women. In the same year, a pilot mercury-free treatment facility was built at WPR in 
Kebonsari Village in East Java (KLHK presentation: slide 25), and Kota Palu in Central 
Sulawesi (KLHK presentation: slide 26). MOEF also plans to restore mercury-
contaminated land at the former ASGM location in Wamsait Village, Gunung Botak, Buru 
Regency (KLHK presentation: slide 27). 

MOEMR's activities have been focused on the implementation of the NAP (2014-2018) 
for Mercury Removal in Gold Processing: the creation of the ASGM website; 
formalization of ASGM activities; the socialization and training of gold processing 
technology without mercury; sampling for mineralization tests; WPR proposal; and the 
establishment of stakeholder communication forums related to ASGM (KESDM 
presentation: slide 6). 
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During ‘socialization’ activities carried out at various ASGM locations, the Ministry of 
Energy and Mineral Resources has provided material on the applicable regulations 
related to ASGM formalization and mining best practices, whereas KLHK (the National 
Focal Point of the Minamata Convention on Mercury) has provided material on 
government programs that show the commitment of the GOI to implementation of the 
Minamata Convention. The Ministry of Health has provided material on the impact of 
mercury on health, and BPPT has provided material on environmentally-friendly gold 
processing techniques. The Ministry of Energy and Mineral Resources has also invited 
NGOs to share experiences about ASGM projects that are being carried out in other 
locations. Government stakeholders have also cooperated in developing 
environmentally friendly gold processing pilots, for example in Lebak (West Java 
Province) involving KLHK and BPPT. 

1.1.5 Donor-Led Research Projects in the ASGM Sector (2000-2020) 
Canadian-Funded Research Projects: From 2015 - 2018, a research project funded by 
CIRDI provided technical assistance to the Indonesian government at the district, 
provincial and national levels to improve the design and implementation of 
environmental policies for the ASGM sector. Led by Dr. Sam Spiegel from the University 
of Edinburgh, and conducted in partnership with Yayasan Tambuhak Sinta (YTS) project 
components included: strengthening awareness of environmental and social dimensions 
of ASGM in three sub-districts of Central Kalimantan; facilitating collaborative strategy-
building and policy development with federal and municipal-level decision makers for 
addressing local ASGM challenges; and technical capacity building efforts for miners and 
regulators. Investigation of environmental risks and land use dimensions included 
analysis of maps showing ASGM activity, deforestation and forest degradation; and 
stakeholder consultations illuminated governance experiences and challenges 
concerning regularizing ASGM.  

Australia-Funded Research Projects: From 2013, the Australian Government (DFAT) 
supported three years of research into ASGM in the regency of Bombana through the 
‘Government Partnerships for Development of Artisanal and Small-scale Mining in 
Eastern Indonesia’ project. The project was a collaboration between Charles Darwin 
University (CDU), Australian National University (ANU), Universitas Haluoleo (UHO – 
South East Sulawesi), Universitas Nusa Cendana (Undana – West Timor), Balai 
Lingkungan Hidup Nusa Tenggara Timur (BLHD – Nusa Tenggara Timor) and the 
Association for Community Miners Indonesia (APRI). The research project culminated in 
a conference entitled: "Community Mining in Indonesia - Minimising harm, maximising 
benefits" which was held in Jakarta and hosted by APRI (Hobgen, 2016). 

Denmark-Funded Research Projects: Development agencies or bilateral 
organizations, such as DANIDA and GIZ, have also extended assistance to the GOI to 
study ASGM issues. In 2014, DANIDA/YTS did a very detailed baseline and feasibility 
study in Wonogiri Regency, Central Java Province, seeking to introduce alternative 
practice and technology to substitute mercury in ASGM. In addition to the technical side, 
the study conducted in Jendi Village also examined ASGM in terms of the overall legality 
surrounding mining activities, the nature of the social framework, as well as the main 
actors and stakeholder groups involved. In terms of legality, the study examined the 
possibility of mining companies holding IUPs collaborating with ASGM. The study also 
produced recommendations that the government and the mining community in Jendi 
Village collaborate to develop a mercury-free treatment model for similar ASGM villages 
in Indonesia. The proposed model included the construction of ore-processing facilities 
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to be managed by community mining associations, a health awareness campaign, and 
monitoring and reporting of the facility constructed. 

German-Funded Research Projects: In West Nusa Tenggara province (NTB) the GIZ-
RED (Regional Economic Development) program has been developing local handicraft 
industries, including the jewelry sector in Mataram. However, there was a concern that 
gold sourced from ASGM operations would have a potentially negative impact on the 
development of the cluster as well as related sectors like tourism. The project estimated 
the total ASGM sector employment in Lombok to be 22,446 direct jobs, and that 
although there have been many changes to social structures in the affected 
communities, many of these changes have been positive: reflecting increased 
employment opportunities and incomes (Krisnayanti, 2012). 

NGO Initiatives and Research Projects: BaliFokus, a local NGO headquartered in Bali 
and affiliated with IPEN, has conducted a variety of mercury-related programs in recent 
years, focusing mainly on mercury trading, mercury inventory, mercury in ASGM, and 
mercury-free health services, and mercury-free dental care. BaliFokus has conducted 
studies on the production of gold from the ASGM sector, mercury release and inventory, 
mercury trade and distribution, and the environmental and health impacts of mercury 
use. A recent study of environmental impacts on health due to the use of mercury in 
ASGM included work in four provinces: Southeast Sulawesi, Central Java, West Nusa 
Tenggara, and West Java. Through the Nexus3 Foundation, BaliFokus has studied the 
health of children affected by mercury-polluted environments. The activities of the 
CHIME project (Children’s Health Interventions in Mercury-polluted Environments) 
include 4 (four) pillars, namely (1) General assessment of children's health conditions 
and necessary medical treatment; (2) Capacity building for mothers, teachers, and 
health workers; (3) Promotion of alternative livelihoods; and (4) CHIME house for 
children and mothers. The health impact of ASGM activities also received attention from 
the Medicuss Foundation: an NGO centered in the city of Bandung, consisting mainly of 
health professionals. Medicuss have conducted health studies at many ASGM locations, 
including in the Sekotong subdistrict of West Lombok Regency, the Bombana Regency, 
the Sukabumi Regency and the Mount Botak site on Buru Island.  

In May 2013, the International Research Centre for the Management of Mining and 
Degraded Lands (IRC-MEDMIND) hosted a workshop on ASGM at the University of 
Mataram. The workshop was convened to plan for the sustainable future of ASGM in 
West Nusa Tenggara Province. The workshop developed a clear goal: to establish a 
Centre of Excellence for ASGM that would provide training and technology to ASGM 
mining communities to be led by the Government of Indonesia in collaboration with 
national and international universities, private-sector and NGO experts, and supported 
by international aid programmes.  

Last by not least, on November 27, 2015, the Indonesian Community Miners Association 
(APRI) announced the "Mercury-Free Declaration Towards the Formalization of Gold 
Mining in Indonesia" which was a highly significant statement regarding the desire to 
end mercury use in ASGM from the largest community miner’s association in Indonesia.  

1.1.6 GOI-Led Research Projects in the ASGM Sector (2000-2020) 
For the ASGM sector, in 2018 the Ministry of Environment and Forestry conducted a 
mapping of the impact of mercury on health, environment and socio-economics in 
collaboration with the Bandung Institute of Technology (ITB) and Brawijaya University. 
The study was conducted in Wonogori Regency in Central Java Province, West 
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Kotawaringin Regency in Central Kalimantan Province, Dharmasraya Regency in West 
Sumatra Province, Merangin Regency in Jambi Province, North Minahasa and East 
Bolaang Mongondow Regencies in North Sulawesi Province, and West Lombok Regency 
in West Nusa Tenggara Province. Due to the earthquake and tsunami that hit the city of 
Palu in Central Sulawesi Province in September 2018, the study planned for Palu was 
canceled. 
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2 Geographic Distribution  

2.1 National Overview of ASGM 

2.1.1 Regional Distribution 
Indonesia has more than 17,000 islands, and primary and secondary gold deposits occur 
in all of the country’s seven major geographic regions. As a result, artisanal and small-
scale gold mining (ASGM) is a widespread economic livelihood activity across the 
nation. ASGM sites are found in all seven of the major geographical regions of Indonesia: 
namely, Sumatra, Java, Kalimantan, Sulawesi, Maluku, Nusa Tenggara, and Papua. In 
2019, a national inventory study identified ASGM sites in 29 provinces out of the total of 
34 provinces (BCRC 2019). Moreover, a more detailed geographic breakdown was also 
performed at the level of individual regencies and cities. The results are presented here, 
together with prioritization of the most important sites based on total mercury 
emissions from ASGM. 

2.1.2 National Overview by Province 
The national map below summarizes the level of mercury pollution from ASGM in each 
of the 29 affected provinces; using a relative scale of impacts that applies three orders of 
magnitude to the problems faced, according to the total quantity of mercury lost to the 
environment each year, as a result of ASGM activities within each province.  
 

 
Map 1. National Overview by Province  
 

2.1.3 High Priority Provinces 
The provinces that are shown in red are affected by extreme levels of mercury pollution, 
mainly from hard rock mining of primary gold deposits. The provinces that are shown in 
orange are also heavily affected by the same type of activity, but to a lesser extent. All of 
the provinces in red and orange are known to host primary gold deposits. The provinces 
shown in red all have high numbers of miners, and high mercury-utilization rates. The 
provinces shown in yellow have only alluvial and placer mining of secondary gold 
deposits. Lastly, there are five provinces with no significant ASGM activity. These 
provinces are Jakarta, Jogjakarta, Bali, Bangka-Belitung, and the Riau islands. 
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2.2 Ranking System 

2.2.1 Ranking Emissions by Orders of Magnitude 
The national inventory study ranks the 34 provinces from highest to lowest priority in 
terms of the total quantity of mercury that is emitted and released (lost) to the 
environment from the formal and informal ASGM operations. Importantly, this study 
enables the relative importance of the key gold districts to be compared on the basis of 
the magnitude of their mercury emissions. The ranking of provinces has been done 
using three ‘Orders of Magnitude’ to separate the categories. 

 Category 1 = Extreme: there are thirteen provinces in this category, each having 
mercury emissions and releases from ASGM in the range of 10 – 100 tonnes (t) 
of per annum. The total quantity of mercury lost to the environment from ASGM 
operations in these thirteen provinces has been estimated to be 301.7t per 
annum. 

 
 Category 2 = Very High: there are eleven provinces in this category, each having 

mercury emissions and releases from ASGM in the range of 1 – 10 tonnes (t) 
per annum. The total mercury lost to the environment from ASGM in these 
further eleven provinces has been estimated to be 40.6t per annum. 

 
 Category 3 = High: there are five provinces in this category, each having mercury 

emissions and releases from ASGM in the range of 0 – 1 tonne (t) per annum. 
The total quantity of mercury that is lost to the environment from ASGM in these 
five provinces has been estimated to be 3.4t per annum. 

 
 Category 4 = Low: this is the least important category, listing five provinces that 

do not have any significant ASGM activity. The total mercury emissions and 
releases from gold mining can therefore be said to be low, although there may 
also be significant mercury pollution in these provinces resulting from sources 
other than artisanal and small scale gold mining.  

 
Table 1. Total Mercury Emissions and Releases from ASGM by Category 
Category (1 – 4) Number of Provinces Mercury Lost to the Environment from 

ASGM 

1 = Extreme Provinces = 13 301.7 (t) of mercury lost per annum 

2 = Very High Provinces = 11 40.6 (t) of mercury lost per annum 

3 = High Provinces =   5 3.4 (t) of mercury lost per annum 

4 = Low Provinces =   5 Not applicable (N/A) 

 

2.2.2 National Estimate of Mercury Emissions and Releases from ASGM 
As can be seen in the table above, mercury emissions and releases from all existing 
ASGM activity in Indonesia has been estimated by the national inventory to be 
approximately 345.7 metric tonnes per annum (BCRC, 2019). This overall estimate 
was reached by applying standardized metrics to all of the sites included in the 
geographic database. Although it is much higher than previous estimates, this figure is 
considered to be a conservative estimate which is likely to increase as more detailed 
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information emerges from in-depth field assessments. For further details regarding the 
standardization of the variables employed in the national inventory study, please see the 
national inventory database. 

2.3 Comparative Analysis of Provinces 

2.3.1 National Overview by Province 
This chart, based on the results of the national inventory, provides a comparison of the 
situation in each province and a relative ranking. Here, we can see that 24 provinces are 
responsible for 99% of mercury emissions and releases from ASGM in Indonesia, as 
follows:  
 

 
Graph 1. Relative Emissions and Releases of Mercury from ASGM by Province 
 

2.3.2 Primary Gold Mining Districts 
The national inventory study shows that there are primary gold mining districts within 
69 regencies and cities in 13 provinces. These 69 regencies and cities are listed in the 
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following table under the respective provinces. They are also colour coded in the same 
way, according to the magnitude of the estimated mercury emissions.  
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2.4 Highest Priority Regencies and Cities 

2.4.1 The Top Ten 
The ten regencies/cities listed in the chart below have the highest levels of emissions 
and releases from ASGM and all fall into the Extreme Category: Hg >10 MT per annum. 
These ‘top ten’ regencies are spread across six of the major regions of Indonesia: 
Sumatra, Java, Kalimantan, Sulawesi, Maluku, and Nusa Tenggara. Only one geographic 
region is not included, and that is because no ASGM sites with high-intensity mercury 
use have been identified in Papua to date. 
 

 
Graph 2. Regencies and Cities with the Highest Levels of Mercury Emissions and 
Releases from ASGM 
 

2.4.2 Secondary Gold Mining Districts 
In addition to the 69 regencies and cities listed above, there are also 62 regencies and 
cities with no primary gold mining districts, but having secondary gold mining districts 
that are mined for alluvial and placer gold. These 62 regencies and cities are listed in the 
following table under the respective provinces. They are also colour coded in the same 
way, according to the magnitude of the estimated mercury emissions. 
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2.5 List of Regencies and Cities with ASGM 

2.5.1 Regencies and Cities per Province 
Within the affected provinces, there are 131 regencies and cities with existing ASGM 
sites. The national inventory study has clearly identified these 131 regencies and cities, 
and has ranked them according to their estimated emissions. The regional tables below 
list all of the regencies (kabupaten) and cities (kota) that have ASGM sites within their 
jurisdiction and has been compiled from the BCRC National Inventory Data of 2019. 

2.5.2 Sumatra Region 
Province Nanggroe Aceh Darussalam (NAD/Aceh) 

Cities & 
Regencies  

Aceh Barat Daya, Aceh Besar, Aceh Jaya, Aceh Tengah, Gayo Lues, Nagan 
Raya, Aceh Barat, Aceh Selatan, Aceh Tenggara, Aceh Utara, Pidie, 
Subulussalam. 

Province Sumatra Utara 

Cities & 
Regencies  

Dairi, Mandailing Natal, Tapanuli Selatan. 

Province Sumatra Barat 

Cities & 
Regencies 

Solok, Dharmasraya, Pasaman, Pasaman Barat, Sijunjung, Solok Selatan. 

Province Riau 

Cities & 
Regencies 

Kampar, Kuantan Singingi 

Province Bengkulu 

Cities & 
Regencies 

Bengkulu Utara, Lebong, Rejang Lebong, 

Province Jambi 

Cities & 
Regencies 

Batang Hari, Bungo, Kerinci, Merangin, Muaro Jambi, Sarolangun, Tebo. 

Province Sumatra Selatan 

Cities & 
Regencies 

Musi Rawas Utara, Ogan Komering Ulu, Ogan Komering Ulu Selatan. 

Province Lampung 

Cities & 
Regencies 

Pesawaran, Way Kanan, Lampung Selatan. 

 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.3 Java Region 
Province Banten 
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Cities & 
Regencies 

Lebak, Pandeglang. 

Province Jawa Barat 

Cities & 
Regencies 

Bogor, Garut, Tasikmalaya, Sukabumi. 

Province Jawa Tengah 

Cities & 
Regencies 

Banyumas, Magelang, Wonogiri. 

Province Jawa Timur 

Cities & 
Regencies 

Banyuwangi, Pacitan, Jember, Trenggalek. 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.4 Kalimantan Region 
Province Kalimantan Barat 

Cities & 
Regencies 

Bengkayang, Kapuas Hulu, Ketapang, Landak, Melawi, Sambas, Sanggau, 
Sekadau, Sintang, Singkawang. 

Province Kalimantan Selatan 

Cities & 
Regencies 

Banjar, Kotabaru, Tanah Laut, Tanah Bumbu. 

Province Kalimantan Tengah 

Cities & 
Regencies 

Kotawaringin Barat, Kotawaringin Timur, Murung Raya, Barito Utara, Gunung 
Mas, Kapuas, Katingan, Pulang Pisau, Seruyan. 

Province Kalimantan Timur 

Cities & 
Regencies 

Kutai Barat, Berau, Kutai Timur, Paser. 

Province Kalimantan Utara 

Cities & 
Regencies 

Bulungan, Malinau. 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.5 Sulawesi Region 
Province Gorontalo 

Cities & 
Regencies 

Boalemo, Bone Bolango, Gorontalo Utara, Pohuwato. 

Province Sulawesi Barat 

Cities & 
Regencies 

Majene, Mamasa, Mamuju, Mamuju Tengah, Mamuju Utara, Polewali Mandar. 



 

 29

Province Sulawesi Utara 

Cities & 
Regencies 

Bolaang Mongondow, Bolaang Mongondow Timur, Minahasa, Minahasa 
Tenggara, Minahasa Utara, Bitung. 

Province Sulawesi Selatan 

Cities & 
Regencies 

Barru, Luwu, Luwu Utara, Palopo. 

Province Sulawesi Tengah 

Cities & 
Regencies 

Kota Palu, Banggai, Buol, Poso, Tojo Una-Una, Toli-Toli, Parigi Moutong. 

Province Sulawesi Tenggara 

Cities & 
Regencies 

Bombana, Kolaka. 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.6 Nusa Tenggara Region 
Province Nusa Tenggara Barat 

Cities & 
Regencies 

Lombok Barat, Lombok Tengah, Sumbawa, Sumbawa Barat. 

Province Nusa Tenggara Timur (NTT) 

Cities & 
Regencies 

Lembata, Sumba Barat, Sumba Timur, Timor Tengah Utara. 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.7 Maluku Region 
Province Maluku 

Cities & 
Regencies 

Buru 

Province Maluku Utara 

Cities & 
Regencies 

Halmahera Barat, Halmahera Selatan, Halmahera Timur, Halmahera Utara, 
Kepulauan Sula, Pulau Morotai. 

Source: National Inventory of ASGM (BCRC) 2019 

2.5.8 Papua Region 
Province Papua 

Cities & 
Regencies 

Jayapura, Mimika, Nabire, Paniai, Kota Jayapura. 

Province Papua Barat 

Cities & 
Regencies 

Manokwari. 
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Source: National Inventory of ASGM (BCRC) 2019 
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3 Mining and Processing  

3.1 Environmental Impacts from ASGM 

3.1.1 Environmental Degradation  
Indonesia has a regulated large-scale gold-mining sector, but only a very small formal 
ASGM sector. For the most part, ASGM is still classified as an illegal activity, and 
therefore operates in a vacuum of health and environmental safety protocols. However, 
the scale and number of operations has steadily increased since 2000. Artisanal mining, 
and ASGM in particular, is characterised by environmental degradation (Haris, 2014). 
Environmental impacts of ASGM include acid mine drainage, deforestation, soil erosion, 
river silting, and pollution of soil and water with toxic compounds, and this is especially 
the case for alluvial mining of secondary gold deposits (Aspinal, 2001). Hydraulic mining 
operations have high water requirements, therefore many sluice operations (dompeng) 
are located either in a river, on a riverbank, or adjacent to a small river. Alluvial mining 
has a major negative impact on rivers due to accelerated erosion, and suspended 
sediments which reduce light penetration and oxygen availability in aquatic ecosystems. 
Landscape-level impacts are also severe, with widespread deforestation resulting from 
ASGM, and negative impacts on soil fertility due to the loss of topsoils from formerly 
productive agricultural or forested land (Sulaiman, 2015).  

3.1.2 Mercury Pollution 
However, with regard to mercury, it is hard-rock mining of primary gold deposits that 
causes the highest level of mercury pollution in Indonesia due to the very large volumes 
of mercury that are used when milling the ore (Aspinal, 2001).  

3.2 Primary Gold Deposits 

3.2.1 Worst Practices in Hard Rock Mining and Processing 
In Indonesia, primary gold deposits are generally mined dangerously, and dangerous 
practices are also employed during the ore-processing phase. ASGM throughout 
Indonesia relies on basic technology and limited understanding of mining engineering 
and mineral extraction. Primary gold deposits are exploited by hand-dug tunnels, with 
rock carried in sacks from the mine site to the processing area. The rock is ground in 
rod-mills (gelondong) and subjected to whole-ore amalgamation and cyanidation to 
recover gold. Gold extraction is inefficient and a high concentration of gold remains in 
the waste after processing. Today, tens-of-thousands of miners extract fine gold from 
primary ore deposits using mercury amalgamation, which has become the most widely 
used technique, regardless of the type of ore, due to its simplicity and versatility. Worst 
practices include whole-ore-amalgamation, open burning of amalgam in residential 
areas, cyanidation of mercury-contaminated tailings, and tailings dumping. These worst 
practices are the norm, rather than the exception, at most hard-rock processing sites, 
therefore it is imperative that government can identify successful strategies to eliminate 
these improper practices if they are to enforce the current regulations (Haris, 2014). 
The study conducted by BCRC - SEA (2019), as part of the Minamata Initial Assessment, 
identified the distribution of hard rock mining locations in at least 69 districts / 
municipalities in 22 provinces in Indonesia. 

3.2.2 Mercury Contamination in Tailings 
In the amalgamation process, substantial amounts of mercury can be lost in the tailings. 
In particular, milling ore and mercury in trommels can result in the formation of tiny 
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mercury droplets that become finely dispersed in the tailings. This “mercury flour” is 
especially problematic because it can be easily washed away with water and 
transported far from the mining site. In some cases, mercury‐rich tailings can travel in 
rivers hundreds of kilometers from the mine. Floured mercury is also difficult to recover 
because it does not coalesce efficiently. In cases in which the tailings are released 
directly into the environment, the mercury contaminates water and soil, where it is 
difficult to recover or remediate. These tailings may contain between 50 and 5000 mg 
mercury per kg ore, resulting in a substantial loss of mercury. This lost mercury may 
also contain up to 14 % gold by mass, so significant amounts of gold are lost in tailings 
too. These tailings are sometimes sold for further processing in large tanks using 
cyanide leaching. The cyanide complexes and dissolves the residual gold. The gold is 
then recovered by the addition of activated carbon, which is, in turn, isolated and 
burned (often in open drums). As much as 20 g of gold can be isolated for every tonne of 
tailings. Because mercury is also solubilized through cyanide leaching, the release of this 
water into the environment—either through direct release or by way of drainage from 
unsecured tailing ponds—is a significant source of mercury pollution. The release of 
mercury from tailings into soil and water is a serious hazard to human health because it 
can compromise food safety and contaminate drinking water (Esdaile, 2018). 

3.2.3 Hard Rock Processing and Whole Ore Amalgamation 
In NTB, as in many other provinces of Indonesia, the primary gold-bearing ores (hard 
rock) are crushed into sizes of around 1-2 cm and then processed by whole ore 
amalgamation using a purpose-built rod-mill (gelondong) that usually has between 4 - 
12 tumbler drums (tromols) each with a length of 55-60 cm and a diameter of 30 cm; 
and with 3-5 steel rods inside with which to grind the ore. Amalgamation with gold is 
conducted by mixing the ore with mercury to form the amalgam (a metal alloy of Au-Hg) 
within a wet medium. Each tumbler drum can accommodate 2-3 kg of gold ore, and will 
run for 3-4 hours per shift. During each processing cycle, around 250-500 grams of Hg is 
added into each tumbler drum to amalgamate the gold. Once the processing run is 
completed (it takes approximately 4 hours per run) the rocks will have become a fine 
sand with a grain-size of less than 0.5 mm. This slurry mixture is then emptied into a tub 
so that the liquid mercury which now contains the gold can be extracted from it. The 
liquid mercury is then squeezed manually through a filter cloth, and most of the 
mercury out passes through the filter cloth and is then rebottled for later use. That 
which remains in the cloth is an amalgam of gold and mercury. The gold is then 
separated from the amalgam by evaporating the mercury by burning it at high 
temperature to obtain sponge gold. The tailings slurry is discharged into the area 
around the mine site including into agricultural land such as rice fields, or further 
processed at a cyanidation plant. A final cyanide leaching of the amalgamation tailings 
will usually recover more gold, before the cyanidation tailings are disposed of, again to 
land or water (Krisnayanti, 2018). Thus, in Lombok, tailings waste is discharged to land 
or to sea with no concern for the contaminant loading of the tailings. The mean mercury 
concentration of the amalgamation tailings was approximately 3,000 mg/kg and greater 
than 1,600 mg/kg for the cyanidation tailings. Process discharge waters regularly 
showed detectable levels of dissolved mercury. Rice collected adjacent to cyanidation 
tailings ponds showed methyl mercury concentrations greater than 100 ng/g. This is 
five times above the Chinese permissible level for total mercury in food crops 
(Anderson, 2012). Cyanide will dissolve mercury and other heavy metals in the gold ore 
being processed, and is discharged into the environment at the end of the mining cycle. 
Mercury complexed with cyanide will methylate in rice paddies. The resulting methyl-
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mercury compound can be accumulated by rice plants, exposing the population to 
unacceptable environmental risk (Haris, 2014). 

 

3.2.4 Cyanidation of Amalgamation Tailings 
Many gold-ores in Indonesia have been characterized as fine, and poorly suited to 
gravity concentration. However, such ores are well-suited to cyanidation. Gold recovery 
using cyanide can be as high as 90% for such ores; compared to recovery of only 40% 
using mercury amalgamation. Knowledge of cyanide’s effectiveness is not new: 
cyanidation has been applied for more than decade in Indonesia mining and this has led 
to the widespread adoption of cyanidation in leach tanks (tong) across Indonesia. The 
environmental safety of cyanide is a main concern of the GOLD ISMIA project (Planet 
Gold, 2020). 

3.2.5 Direct Cyanidation as an Alternative to Mercury Use 
Amalgamation can be very inefficient, and the mercury can cause detrimental effects to 
public health and the environment. In fact, BPPT has conducted comparative studies of 
processing methods, finding amalgamation to be only half as effective (41%) as direct 
cyanidation (82%) when recovering gold from the same primary ores. For this reason, 
BPPT is now promoting the use of direct cyanidation as a viable economic alternative to 
mercury use in ASGM (Brotokusumo in Hobgen, 2016). In North Sulawesi, Whitehouse 
(2006) found that a successful shift from Hg amalgamation to gravity separation plus 
cyanidation could be accomplished by miners with only a relatively small capital 
investment and continued use of existing processing equipment. But he also found that 
more effective tailings management systems still needed to be developed and enforced 
(Whitehouse, 2006). In fact, in some districts in Indonesia, mercury is gradually being 
replaced by the direct use of cyanide as the primary gold recovery technology, and 
thereby preventing mercury pollution, although the widespread use of cyanide is also 
creating new environmental challenges (Haris, 2014). 

The environmental safety of the cyanide itself is also one of the main concerns of the 
GOLD ISMIA project, and BPPT (as the technology advisor) have found a technology to 
destroy free cyanide in wastewater from the leach concentration of 200 ppm to as low 
as 1 ppm in four hours. To achieve environmental standards for discharge from ASGM 
the cyanide concentration in wastewater must be reduced to 0.5 ppm (Planet Gold, 
2020). 

3.3 Secondary Gold Deposits 

3.3.1 Alluvial Mining and Processing 
Alluvial gold miners generally use large water pumps and pressure hoses to excavate 
pits by spraying water jets at soil surfaces in order to access gravel beds where gold may 
have been deposited. A second water pump is used in the bottom of the pit, to pump the 
slurry out of the pit, and through a sluice which has been lined with carpet to capture 
the gold particles. When the carpets are cleaned, the heavy mineral concentrate that is 
obtained will then be processed by adding mercury to collect the gold particles. The 
mercury-gold amalgam is usually then brought to a local gold shop (buyer) where it is 
burned to release the mercury. Because gold shops are typically located in villages, cities 
and areas of high population density, public exposure to mercury gas is a serious 
concern (Esdaile, 2018). Veiga et al. (2006) estimated that approximately 1-2 grams of 
mercury is released to the environment for each gram of gold produced by alluvial 
mining of secondary gold deposits. The study conducted by BCRC - SEA (2019), as part 
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of the Minamata Initial Assessment, identified the distribution of alluvial mining 
locations in at least 64 districts / municipalities in 21 provinces in Indonesia. 

3.4 Cinnabar Deposits 

3.4.1 Primary Mercury Mining 
Primary mercury mining involves the mining and processing of cinnabar ore to become 
mercury. Mercury is currently mined only in China, Mexico, Indonesia, and the Krgyz 
Republic. Despite the many uncertainties involved, it is likely that mercury mining in 
Indonesia amounted to 400-500 tonnes in 2015 (UN Environment, 2017). However, 
data from the Ministry of Energy and Mineral Resources (KESDM) from 2015 shows that 
the Directorate General of Mineral and Coal (Ditjen Minerba) had never issued a 
Production Operation IUP for cinnabar mining or for production of mercury (Draft MIA, 
2020).  
 
Indonesia has known cinnabar mining sites not only in Seram Island (Maluku) but also 
in West Kalimantan, Southeast Sulawesi, and in Aceh. In West Kalimantan Province 
(where the local government issued a mercury trade prohibition in 2007) the regency 
government issued a permit to mine cinnabar in the Kapuas Hulu Regency for a 1,000ha 
site, without having any environmental permit or Environmental Impact Assessment 
study (Balifokus, 2017). The Ministry of Environment and Forestry (KLHK) has since 
cooperated with the Directorate General of GAKUM to close down the sites where 
mining and processing of cinnabar was taking place in three provinces affected: Maluku, 
Kalbar, and Aceh (KLHK PPT, 2017). In December 2017, the police and the military 
joined forces to curb illegal mining of the cinnabar deposits at Gunung Hitu in West 
Seram, in Maluku province which has been the major source of cinnabar production in 
Indonesia in recent years (MOEF PPT, 2018).  
 
In Seram, before the cinnabar mining began, the people in Luhu village worked as 
farmers of cloves, nutmeg, and cocoa, or as fishermen. But when the cinnabar ore was 
discovered, the residents slowly turned to mining. In 2017, the local government, 
working together with the Pattimura Regional Military Command, carried out a 
community awareness raising campaign (socialisasi) about the dangers of mining 
mercury. After this, a fear arose in the surrounding community about the impact of 
mining and refining mercury (Mongabay, 2017). Based on reports from the community, 
the Pattimura XVI Regional Military Command was eventually successful in uncovering 
the illegal transportation of the cinnabar ore, and the existence of a mercury refinery in 
Maluku. The cinnabar ore was purchased from Iha Village and was being transported 
both by road and via the port. Distillation into mercury was carried out in Ahuru Hamlet, 
Batu Merah Village, Sirimau District, in Ambon City. The refining activity was carried out 
without permission from the relevant agency, nor with any AMDAL from the local 
Environmental Service. The high demand for cinnabar is said to be one of the reasons 
for cinnabar smuggling still happening in Ambon (Kumparan, 2017 and Kompas, 2017). 
It is estimated that domestic mercury production stemming from cinnabar mining in 
Seram is approximately 350t per annum. (BCRC-SEA MIA, 2019). 
 
A cinnabar smuggling case was disclosed which originated in Maluku Province and was 
carried out by sea with the services of container companies and land routes. Deliveries 
of cinnabar were carried out to Surabaya and Jakarta. This illegal activity is suspected to 
involve unscrupulous actors to smooth the process of sending materials. The shipment 



 

 35

of cinnabar by sea not in accordance with the SOP and does not have a permit. The 
perpetrators were charged with violating Article 158 of Law no. 4 of 2009 concerning 
Mineral and Coal Mining in conjunction with article 55 paragraph (1) of the Criminal 
Code (Antaranews, 2017). 
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4 Baseline Estimates of Mercury Releases from ASGM 

4.1 National Estimates 

4.1.1 Range of Estimates 
The Indonesian Community Miners Association (APRI) has claimed that there are about 
one million gold miners in Indonesia, and that they use about 3,500 tonnes of mercury 
per year (Krisnayanti, 2018). In 2001, Aspinall estimated that several regions in North 
Sulawesi, such as Talawaan, Tatelu, and Ratatotok, utilized approximately 110 tonnes of 
mercury a year (Aspinall, 2001). By contrast, in 2006, Marcello Veiga estimated that 
between 100 - 150 tonnes of mercury per year are released to the environment from 
ASGM in all of Indonesia as a result of the widely used whole ore amalgamation methods 
(Krisnayanti, 2018). Similarly, Balifokus estimates that approximately 190 tons of 
mercury are released annually into the environment in Indonesia as a result of ASGM 
(Ismawati, 2012). However, in the last five years, the number of artisanal and small-
scale gold mining hotspots in Indonesia has almost doubled. These sites are located on 
public or private land and managed by groups of miners or a community. In 2010, there 
were about 900 hotspots with associated groups of more than 250,000 miners, 
including women and children, and over 1,000,000 people who relied on the sector for 
their livelihood. (Balifokus, 2015).  

The more recent data in the National Inventory study performed by BCRC-SEA (2019) 
has estimated there are 179,200 gold miners who are actively engaged in ASGM in 
Indonesia. The same study has also estimated that 345.7t of mercury is emitted and 
released to the environment per annum from all ASGM sites in Indonesia. This figure is 
based primarily on the magnitude of the releases at a number of very prominent sites in 
the country. In fact, there are ten regencies and cities that seem to be responsible for 
total annual mercury emissions in the order of 100 tonnes – 150 tonnes without 
reference to any of the other sites listed. This same study also estimates total gold 
production from ASGM using mercury to be in the order of 55.2 tonnes per year, with 
38.3 tonnes produced from primary gold deposits and 16.9 tonnes produced from 
secondary gold deposits. The study applies an average Hg (lost) to Au (produced) ratio 
of 10 parts mercury to 1 part gold for primary gold (hard rock) deposits; and 1.3 parts 
mercury to 1 part gold for secondary (alluvial and placer) gold deposits.  

4.2 Estimating Mercury Releases by Mass Balance Measurements 

4.2.1 Mass Balance Tests from UNIDO Global Mercury Project  
Telmer and Stapper (2007) studied whole ore amalgamation processes in Indonesia, 
and found that twenty grams of mercury are lost to the environment for every one 
gram of gold produced: 19 grams of mercury are lost to tailings, and 1 gram is lost to 
the atmosphere. 

By contrast, when investigating the typical amalgamation practices of alluvial miners in 
the goldfields of Kereng Pangi in Central Kalimantan, Kevin Telmer (2007) measured the 
loss of mercury by miners who typically produced 10 grams of gold per day. The miners 
used 300 grams of mercury to make 20 grams of amalgam that consisted of 10 grams of 
gold and 10 grams of mercury. During a mass-balance test, he found that 287 grams of 
mercury were recovered during the process, so that only 3 grams were actually lost to 
the tailings. Thus, for every one gram of gold produced, only 0.3 grams of mercury were 
lost to tailings. These results show that whole ore amalgamation processes lead to 
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far greater mercury losses to tailings (19 grams of mercury per gram of gold) than 
amalgamation of alluvial concentrates (0.3 grams of mercury per gram of gold) as 
demonstrated clearly by the above studies. 

4.2.2 Mass Balance Test Results from GOLD-ISMIA Project 
Recent field research conducted by the GOLD-ISMIA project team in the villages of 
Buwun Mas and Kedaro at the Sekotong field location in West Lombok investigated the 
mass balance of Hg during amalgamation in a rod mill. The project team recorded the 
mass of Hg added to an ore tumbler (gelondong) during amalgamation, and the amount 
recovered for reuse. Total Hg loss from the system was 8 grams. This was only 0.65% of 
the mass of Hg that was added so that 99.35% of the Hg added was recovered for reuse. 
Of the 8 grams that was lost, 2.10 g of this Hg was accounted for in the amalgam ball: 
this was the mass lost during burning of the amalgam to generate the metal bullion 
(Planet Gold, 2020). 

4.2.3 Calculating Total Mercury Lost 
Four GOLD-ISMIA project locations (Anggai, Tatelu, Penangan and Buwun Mas) were 
surveyed by the project team to record the number of cyanide vats (tongs) operating, 
and the capacity of each cyanide vat. The project assumed that all ore in these locations 
is processed by amalgamation followed by cyanidation. Using the number of cyanide 
vats, their capacity, and knowledge of the number of batches processed per month, the 
total tonnes of ore processed in each location was calculated. All of the ore had been 
milled in gelondongs prior to cyanidation. The project assumed that an average mass of 
25 kg of Hg is used for amalgamation per tonne of ore milled. This figure allowed the 
total mass of Hg used to be calculated. For the four locations, this came to 852.6 tonnes 
per year. However, based on the mass balance calculation above, 99.35% of this Hg was 
recovered and re-used. Thus, only 5.54 tonnes Hg was lost to the environment (Planet 
Gold, 2020). 

4.2.4 Correlation of Mercury Lost to Gold Produced  
The mass of gold produced by tong across the same four locations was also surveyed by 
the project team. Total gold produced was 0.87 tonnes, from 34,104 tonnes of ore 
processed, for an average gold grade of 25.4 g/tonne. The ratio of Hg released (5.54 
tonnes) to gold produced (0.87 tonnes) was found to be 6.875 parts Hg to 1 part Au 
(Planet Gold, 2020).  

Thus, we can see from these calculations that nearly 7 grams of mercury is released to 
the environment for each gram of gold produced at these four project sites. This analysis 
agrees with internationally published case studies. For example, based on field 
observations in Indonesia, Veiga et al. (2009) stated that ‘when Hg is used inside ball 
mills to amalgamate the whole ore, the amount of Hg lost is at least 10 times the amount 
of gold produced’. 

4.2.5 Cyanidation of Amalgamation Tailings 
Technical data shows that amalgamation is inefficient for gold recovery from Indonesia 
primary gold ores. Cyanidation has been proven to yield substantially greater gold than 
mercury amalgamation. However, amalgamation is an important pre-processing step for 
cyanidation. The rod mills used for amalgamation grind the ore for subsequently 
cyanidation. Miners then sell sacks of amalgamation tailings for cyanidation. Ore 
grinding with the rod mills is therefore an important part of the gold recovery process. 
However, Hg use during grinding must be stopped and achieving this change is a key 
target for GOLD ISMIA. Rod mills should be used for grinding not amalgamation (Planet 
Gold, 2020). 
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4.3 Baseline Data Collection by ITB and UNIBRAW 

4.3.1 Baseline Studies by Bandung Institute of Technology 

In 2018, the Bandung Institute of Technology (ITB) conducted baseline studies and 
impact mapping to map the impact of mercury on the environment, health, and socio-
economic conditions at ASGM sites in four regencies: Wonogori Regency in Central Java 
Province, West Kotawaringin Regency in Central Kalimantan Province, Dharmasraya 
Regency in West Sumatra Province, and Merangin Regency in Jambi Province. The 
results are discussed in the relevant regional sections below (Java, Kalimantan, 
Sumatra).  

 

4.3.2 Baseline Studies by Brawijaya University 

In 2018, Brawijaya University (UNIBRAW) conducted baseline studies and impact 
mapping at ASGM sites in three regencies: North Minahasa and East Bolaang 
Mongondow Regencies in North Sulawesi Province, and West Lombok Regency in West 
Nusa Tenggara Province. The results are discussed in their respective regions below 
(Sulawesi, Nusa Tenggara). 

4.3.3 Estimates of Mercury Lost to Gold Produced 
Regency Studied Wonogiri Dharmasraya Kotawaringin Barat 

Hg Lost per gram 
of Gold Produced 

- 

4.49 g (hard rock) 

6.99 g (alluvial ore) 

11.7 g (hard rock) 

4.49 g (colluvial ore) 

11.7 g (hard rock) 

Source: ITB, 2018 

In Wonogiri Regency, the average total Hg lost per tumbler (gelondong) was 69.65 
grams per 1 month of processing, and it was estimated that the ratio of Hg: Au = 4.49, 
which means that 4.49 grams of Hg are wasted to produce 1 gram of Au. 

In Dharmasraya Regency, for gold recovery from concentrates of alluvial ores, the 
average total Hg lost was found to be 361.67 grams per 1 month of processing per sluice 
operation. The Hg: Au ratio was calculated to be 6.99, meaning that 6.99 grams of Hg are 
needed to produce 1 gram of Au by hydraulic mining processes. Separately, it was 
estimated that for amalgamation of whole ore, the average total lost per tumbler was 
found to be 70.33 grams of Hg per 1 month of processing. Thus, the ratio of Hg: Au = 
11.72, meaning that 11.72 grams of Hg is needed to produce 1 gram of Au when 
processing hard rock in rod-mills.  

In Kotawaringin Barat Regency, in whole ore amalgamation, the average total Hg lost 
per tumbler (gelondong) was 70.33 grams per 1 month of processing. The ratio of Hg: 
Au = 11.72, meaning that 11.72 grams of Hg is needed to produce 1 gram of Au.  

4.3.4 Impact Mapping  

The studies conducted by the Bandung Institute of Technology (ITB) and Brawijaya 
University (Unibraw) both mapped the impact of mercury on the environment, health, 
and socio-economic conditions of communities living around the ASGM locations. These 
seven studies all included: (1) Measuring the concentration of mercury in mining 
process wastes (tailings) and the natural environment; (2) Analysis of Provisional 
Tolerable Weekly Intake of Mercury (3) Measuring the Health of Respondents; (4) 
Supporting Socio-economic studies.  
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Five of the sites are characterized by hard rock mining (Wonogiri Regency, 
Dharmasraya Regency, West Kotawaringin Regency, North Minahasa Regency, West 
Lombok Regency, and Bolaang Mongondow Timur Regency) and two are mainly alluvial 
mining districts (Merangin Regency and Dharmasraya Regency). The study which was 
originally also to be carried out in City of Palu - Central Sulawesi Province had to be 
cancelled due to the tsunami. 

Of the seven study locations, it is only in East Bolaang Mongondow Regency that the 
ASGM activities carried out in a People's Mining Area (WPR) with a People's Mining 
Permit (IPR). The ASGM activities in the other six locations do not take place within a 
formal WPR area, nor do they have a permit. All seven locations are still carrying out 
gold processing activities using mercury and this is followed by the cyanidation method 
in 4 (four) of the locations.  
 
Mapping was carried out through impact assessments on the environment and human 
health. The environmental impact assessment was carried out by collecting samples of 
tailings water, inhaled air, ambient air, river water, sediment, fish, soil, solid waste, 
plants, biota, drinking water, well water, cyanide vat water, and rice. Meanwhile, the 
health impact assessment was carried out by collecting urine, hair and blood samples 
from adults and children. 

In general, highly elevated concentrations of mercury were found in the environment at 
almost all locations that greatly exceeded the safe standards, even in plants growing 
around ASGM activities in 7 (seven) locations. In rice plant samples taken from 4 
(locations), the rice grown in 3 locations: namely Wonogiri Regency, Dharmasraya 
Regency, and North Minahasa Regency, was found to have mercury concentrations 
above any safe standard.  

Mercury use in ASGM and the high levels of environmental pollution were also found to 
have had a serious impact on public health. In Wonogiri Regency, 60% of the total 
respondents were categorized as having moderate poisoning and around 14% -29% 
were in the severe poisoning category. Severe poisoning was also found in Merangin 
District (8%), Dharmasraya District (2.21% -9.29%) and West Kotawaringin District 
(2.6%). Meanwhile, moderate poisoning was also recorded in Merangin District (14% -
38%), Dharmasraya District (10.56% -13.42%), and West Kotawaringin Regency 
(25.71%).  

4.3.5 Baseline Studies by Ministry of Environment and Forestry 
In addition to working in collaboration with the above research institutions, the 
Puslitbang Kualitas dan Laboratorium Lingkungan (P3KLL), a unit within the Ministry of 
Environment and Forestry that is tasked to do research and development in 
environmental management, has undertaken the following activities to implement 
Perpres No. 21 of 2019 concerning the National Action Plan for Mercury Reduction and 
Eradication (RAN-PPM):  

Activities Conducted by P3KLL in Relation to Perpres No.21/2019 
 

No. Activity 
Type 

Sample Type Year Location Funding  

1 Gathering 
Baseline 
Data 

River water, 
soil 

2017 Pulau Romang, Kab 
Maluku Barat Daya, 
Maluku 

APBN 
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2 Gathering 
Baseline 
Data  

Padi rice, 
sosek 

2018 Sukabumi, Jawa 
Barat 

APBN 

3 Gathering 
Baseline 
Data  

River water, 
soil 

2018 Gunung Botak, Pulau 
Buru, Maluku 

APBN 

4 Gathering 
Baseline 
Data  

Hair, socio-
economic 

2019 Sukabumi, Jawa 
Barat 

APBN 

5 Gathering 
Baseline 
Data  

Air, soil, 
water, 
plants, biota 

2020  Tatelu, Sulut 
 Mandor, Kalbar 
 Sekotong, NTB 

World Bank 

6 Increasing 
Institutional 
Capacity 

- 2020  Manado 
 Gorontalo 
 Pekanbaru 
 Jogyakarta 
 Mataram 
 Ternate 

UNDP 
GOLD-
ISMIA 

Source: Draft Minamata Assessment of Indonesia, BCRC-SEA 2020. 
  

 

4.4 Sumatra Region 

4.4.1 Gold Mining Districts 
In Sumatra, ASGM operations exist in the following regencies and cities: Pidie Jaya, Aceh 
Barat, Aceh Tengah, Nagan Raya, Aceh Selatan, Aceh Jaya, Aceh Besar Kota, 
Subulussalam, Pidie, Dairi, Langkat, Tapanuli Selatan, Mandailing Natal, Tanah Datar, 
Sawah Lunto, Solok, Solok Selatan, Agam, Pasaman Barat, Pasaman, Dharmasraya, 
Pesisir Selatan, Sijunjung, Lima Puluh Kota, Padang, Rokan Hulu, Kuantan Singingi, 
Kampar, Indragiri Hilir, Karimun, Bintan Island, Lingga, Tanjung Pinang, Kota Tanjung 
Pinang, Bengkulu Utara, Bengkulu Tengah, Seluma, Kaur, Muaro Jambi, Tanjung Jabung, 
Sarolangun, Tebo, Bungo, Batang Hari, Merangin, Ogan Komering Ulu Timur, Ogan 
Komering Ilir, Ogan Ilir, Way Kanan, Tanggamus, Lampung Barat, Lampung Timur, 
Lampung Selatan, Tulang Bawang, Pesawaran, and Pringsewu. For the purposes of this 
report, we will only examine ASGM operations in the regency of Mandailling Natal in the 
province of Sumatra Utara where the gold district of Hutabargot will serve as the case 
study for this region. 

4.4.2 Mandailing Natal Regency 
This regency hosts a major ASGM site in the Hutabargot subdistrict with associated ore 
processing taking place in the Kota Panyabungan area. Most of the ASGM villages are 
still very dependent on the agricultural sector. ASGM activities began in Hutabargot in 
2005 when local residents started mining at the exploration sites of PT SMM. Many of 
the farmers in the subdistricts of Hutabargot and Panyabungan subsequently turned 
into miners or else, service providers to support the mining activities, both permanently 
and seasonally. The total number of local community miners is difficult to determine but 
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is estimated at around 5,000 miners, including mining and business operators. In 
general, gold is found in quartz veins at depth.  

In the Hutabargot District, BLH data (2012) and subsequent field survey (2014), 
described the coordinates of 412 ore processing locations. These were found at Naga 
Juang, Payambung Utara, Payambung Barat, Muara Sipongi, Kotanopan and Ulu Pungkut. 
Each coordinate point represents from 1 to 40 operational units, so that the total 
number was estimated to be 1,025 units. Some of the units are owned by miners but 
most of the processing units are leased. Each unit has around 20 tromols, bringing 
the total number to 20,500 tromols. 

In the process, rocks are crushed manually to 1-2 cm, then 20 to 30 kg of ore is put into 
each tumbler (tromol) together with approximately 10 grams of mercury. The drum 
rotates for 3-4 hours, until an amalgam is formed. Gold and silver are bound by mercury 
in the amalgam. The average gold content in the ore mined by the company at the Sihayo 
area is 2.4 g Au / ton (PT SMM). However, the gold content of ore mined by community 
miners is very difficult to estimate, however the assumption is that it exceeds the PT 
SMM level because the miners can be much more selective about the grade of ore that 
they bring to surface for processing (high-grading). The amount of rock processed per 
day by these community mines is also difficult to estimate because getting access to 
tunnels is difficult and because bosses sends their ore to various processing locations. 
According to field observations and information from mining bosses, there are usually 3 
processing rounds in one a day. With six workdays per week (313 days per year) the 
total mercury loss from the 1,025 units has been estimated as follows: 

The loss of mercury from each unit is approximately 0.5 kg per day so that the 
total Hg released into the environment is = 0.5 kg x 1,025 units x 313 days = 160 
tons / year.  

The field survey also succeeded in collecting the coordinates for 13 cyanide processing 
facilities spread about in the subdistricts of Hutabargot and Panyabungan. Each of these 
13 locations had between 1 to 10 cyanide vats; with a total of 52 cyanide vats in the 
area. 

Manual gold panning is also done individually by most local residents living along the 
river, but these activities have no significant environmental impact. Aside from manual 
panning, alluvial gold is also mined much more destructively using hydraulic pumping 
equipment. Based on local Mining Department reports and field observations, alluvial 
gold mining is also carried out using high pressure water-jets (both on land and in river 
systems) in the districts of Linggabayu, Natal, Sinunukan, Batahan, Ranto Baik, Batang 
Natal, Kotanopan, and Muara Batang Gadis. The Environment Agency (BLH) also 
monitored locations in Sikara-kara, Pulo Padang, Lancat, Saba Tapus, Simpang Duku, 
Aek Manyuruk, and Sipirok (Sulaiman,2015).  

4.4.3 Dharmasraya Regency 
In 2018, ITB did baseline studies in two sub-districts of this regency: namely, in Sembilan 
Koto where the mining type is hard rock and in Sitiung where the mining type is alluvial. 
The average rates of mercury loss and gold production were established through interviews. 
 
In Sembilan Koto, the average purchase of mercury per month was determined to be 500g per 
operation. The average ore grade is 15g per metric Tonne, and the average gold recovery per 
tumbler (gelondung) is 0.34g per process, with a gold purity of 70%. On average, Hg loss was 
70.33g per month. Thus, the Hg:Au ratio for hard rock processing was found to be 11.72. 
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In Sitiung, the average purchase of mercury per month was found to be 175g per sluice 
operation. Gold recovery was estimated to be 2.36g per process with 98% purity. The average 
loss of Hg was found to be 361.7g per month. Thus, the Hg:Au ratio was found to be 6.99. 
 
Key findings from the health assessments were as follows: 

 Ambient air samples showed dangerously high levels in both subdistricts. 
 All blood samples taken from children were over the reference limit in Sembilan 

Koto subdistrict and almost all samples were in Sitiung subdistrict. 
 Mercury levels in urine samples taken from children were extremely high in most 

samles from Sembilan Koto and some samples from Sitiung. 

4.4.4 Merangin Regency 
ITB also conducted baseline studies in Merangin Regency in 2018. Here, ASGM is 
characterized by secondary gold deposits and alluvial mining operations. Although the 
researchers failed to document any mercury use in these operations, they did discover high 
levels of mercury intoxication in the target population. Key findings from the health 
assessments were as follows: 

 Miners who had worked in ASGM for more than 8 years were likely to suffer 
from chronic mercury intoxication. 

 The concentration of mercury in blood samples taken from children was 24 
times the reference limit. And mercury levels in children’s urine samples were 
also elevated.  

 The concentration of mercury in local rice was found to greatly exceed the safe 
limit. 

4.5 Java Region 

4.5.1 Gold Mining Districts 
In Java, ASGM operations exist in the following regencies and cities: Lebak, Pandeglang, 
Cilegon, Tasikmalaya, Bogor, Sukabumi, Cianjur, Garut, Kuningan, Cilacap, Kebumen, 
Wonogiri, Banyumas, Banjarnegara, Jepara, Grobogan, Kulonprogo, Pacitan, Ponorogo, 
Trenggalek, Tulungagung, Blitar, Lumajang, Tuban, Lamongan, Banyuwangi, Malang, 
Mojokerto, Pasuruan, and Jember. Here, we examine the regency of Lebak in Banten 
province, as well as the regencies of Banyumas and Wonogiri in Central Java.  

4.5.2 Lebak Regency 
Cisitu is located within the Halimun-Salak National Park, in Lebak Regency, in Banten 
Province. The main economic activities are wet-rice farming, fish ponds, forest-based 
products, and artisanal gold mining. The site is an indigenous peoples’ territory, located 
inside a national park, and had history and conflict with a state-owned gold mining 
company (PT. Aneka Tambang). The population of the six Cisitu communities comprises 
7,000 people in 1,460 households. Almost 50% of the population is involved in gold 
mining and processing (Medicuss, 2015). ASGM practices have been recorded in this 
village since the 1990’s. There are currently more than 2,000 rod-mill installations 
which are estimated to consume 30 tonnes of mercury per year. Mercury is 
released into the air, soil, sediment, water, fish ponds, fish, and rice: thereby posing a 
serious health risk for all workers and the villagers. The average mercury concentration 
in the air was almost 10 times the safe level (readings from 77 to 55,814 
nanogram/m3). Samples of the rice grown in wet and dry rice fields, as well as fish from 
local ponds also showed a high concentration of mercury. The total mercury in rice was 
at the highest level ever recorded. The total mercury ingested from fish and rice 
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consumption is on average more than 40 times higher than the JECFA PTWI. In October 
2014, we examined 132 villagers, and found 37 to have symptoms of severe mercury 
intoxication similar to Minamata Disease (Ismawati, et al. 2014). 

4.5.3 Banyumas Regency 
Blacksmith Institute conducted a joint site assessment with BPPT, following a request from 
the Office of Mining of the Banyumas Regency. The agency had already done an initial site 
assessment in May 2012 but wanted to do a more comprehensive survey of the area. ASGM 
activities started in Banyumas Regency in 2008. Mining activities in Banyumas Regency are 
done by digging shafts with a depth up to 50 meters. In each shaft, a group of five to ten 
people work at once. At the end of the day, the revenue is distributed to three parties: one part 
to the land owner, one part to the capital investor, and one part is shared among workers. The 
local community formed a cooperative in 2009 to obtain a mining permit. Due to a change in 
mining regulations, the cooperative could not obtain a permit, so their activities were still 
categorized as illegal. The mining tunnels are concentrated mainly in Paningkaban Village 
and Cihonje Village in Gumelar Sub-District. There are also some smaller operations going 
on in Dermaji Village and Lumbir Village in Lumbir Sub-District, and Karangtengah Village 
in Cilongok Sub-District. In 2012, the Office of Mining in Banyumas Regency estimated 
there were 418 tunnel shafts; 2,110 rod-mill tumblers (tromols); 23 cyanidation tanks; and 
5,766 workers in the villages of Paningkaban and Cihonje alone. The standard practice was to 
utilise 100 grams of mercury per tromol, thus approximately 211 kilograms of mercury was 
utilized daily for amalgamation purposes. During the site assessment, the team took water 
samples from tailings which were found to have a mercury concentration of 138 ppm. Water 
residue from processing is often discharged, untreated, into local rivers. Measurements using 
XRF portable equipment also showed that ore in this area is highly polluted with lead (Pb). 
Therefore, there is a concern that gold processors and community are not only exposed to 
mercury but also to lead (Blacksmith/YTS, 2013). 

4.5.4 Wonogiri Regency 
At the Jendi village location, the miners practice WOA and it was estimated that each 
tumbler/drum (tromol) loses 100 grams of mercury per month. As a result, the calculation of 
the total amount of mercury released into the environment from the Selogiri District was 
estimatd to be 889 kg per year. Highly elevated levels of mercury were found in all types of 
environmental media samples (air, river water, sediment, soil, plants) as well as health 
samples provided by respondents (urine, nails, hair). Testing the Provisional Tolerable 
Weekly Intake of mercury proved that the majority of people were over the safe limit. 
The concentration of mercury in urine samples were over the limit in the majority of cases, 
and blood samples from children were greatly over the limit (ITB, 2018). 

4.6 Kalimantan Region 

4.6.1 Gold Mining Districts 
In Kalimantan, ASGM operations exist in the following regencies and cities: Sambas, 
Pontianak, Sanggau, Sintang, Kapuas Hulu, Bengkayang, Landak, Sekadau, Melawi, 
Ketapang, Banjar, Tabalong, Hulu Sungai Selatan, Tanah Laut, Kota Baru, Tanah Bumbu, 
Kapuas, Lamandau, Barito Timur, Barito Utara, Barito Selatan, Katingan, Kotawaringin 
Barat, Pulang Pisau, Murung Raya, Kotawaringin Timur, Gunung Mas, Palangkaraya, 
Seruyan, Kutai Timur, Kutai Barat, Paser, Nunukan, Bulungan, Malinau, and Tana Tidung. 
For the purposes of this report, we will only focus on hard-rock mining in the regency of 
Murung Raya in the province of Central Kalimantan as this highly-contaminated ASGM 
district has been well studied by Yayasan Tambuhak Sinta and the Blacksmith Institute. 

4.6.2 Murung Raya Regency 
Murung Raya Regency is a major gold and silver mining district. In the past, miners used 
stamp-mills to crush ore, and gold pans to recover gold. But ever since the introduction of 
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mercury in the 1990’s, all processing has been done using whole-ore amalgamation in rod-
mills (gelundung). During this process, the liquid mercury that is poured into the rod-mills 
gets ‘floured’ - forming micro-spherules which will not coagulate - and is subsequently lost in 
the tailings, which are then dumped into local bodies of water.  In the Murung Raya 
Regency, YTS-Blacksmith estimated that 30 tons of mercury are lost per annum to 
amalgam due to the very high silver content of the ore, and a further 60 tons of mercury 
per annum are lost to the environment through unregulated disposal of tailings. 
Although the mercury price is quite high in this region, gold processors normally use two 
kilograms of mercury per tromol as the standard input per processing run. As the silver 
sulphides in the ore carry microscopic gold, miners say that the greater application of mercury 
leads to greater gold recovery. High mercury prices, on the other hand, have encouraged gold 
miners and processors to recycle more mercury (YTS/Blacksmith, 2013). 

4.6.3 Kotawaringin Barat Regency 
Here, researchers studied colluvial mining operations at Pangkut village in the subdistrict of 
Arut Utara. Hydraulic mining operations used the standard approach of collecting gold on 
carpeted sluices. Each sluice operation had 4 to 6 workers and one boss. The gold recovery 
was split 50:50 between the boss and the workers. Average gold recovery was estimated to be 
3.19g Au per day, and average mercury loss was estimated to be 359g per month per sluice. 
From these figures, researchers calculated the Hg;Au ratio to be 4.49.  
 
Interestingly, researchers found that hard rock was also being processed here, but without 
using mercury. In this case, the hard rock that was collected at the site was ground in rod-
mills without using mercury and then sent to cyanide vats for mercury-free processing. This is 
a model that needs to be more widely replicated to eliminate whole ore amalgamation. 

4.7 Sulawesi Region 

4.7.1 Gold Mining Districts 
In Sulawesi, ASGM operations exist in the following regencies and cities: Pohuwato, 
Gorontalo Utara, Boalemo, Bone Bolango, Mamuju Utara, Majene, Polewali Mandar, 
Minahasa Utara, Minahasa Tenggara, Bolaang Mongondow, Bolaang Mongondow Timur, 
Tomohon, Bolaang Mongondow Utara, Kepulauan Sangihe, Minahasa Selatan, Minahasa, 
Luwu Timur, Luwu Utara, Pangkajene, Maros, Enrekang, Barru, Butung, Bulukumba, Bone, 
Banggai, Toli-Toli, Kota Palu, Parigi Moutong, Morowali, Tojo Una-Una, Konawe, Bau-Bau, 
Konawe Selatan, Konawe Utara, Kolaka, Kolaka Utara, and Bombana. Hard-rock mining 
affects not only affects the provincial capital of Central Sulawesi, but also many regencies to 
the North of the city, all the way to the tip of North Sulawesi. Here we provide a summary of 
important findings for Kota Palu as well as three other regencies that serve as representative 
examples of emissions and releases from hard-rock mining in this region. In addition, we 
describe the environmental impacts of alluvial mining in Bombana Regency. 

4.7.2 Municipality of Kota Palu 
The Poboya site is located on the fringe of Palu City, Central Sulawesi Province. It is 
located in a grand forest park, about 190-300 meter above the sea level. The mining and 
processing areas are spread out over four sites: namely, Poboya, Kawatuna, 
Tanamodindi, and Lasoani. There are about 35,000 miners and more than 200 collective 
ore-milling installations. The most heavily polluted site is at Poboya, where rod-mills 
were introduced in 2008 by miners from North Sulawesi. Rod-mills run for four hours, 
3-4 times every 24 hours. About 300g – 500g mercury is added to each unit every 4 
hours. Approximately 73 - 183 tonnes of mercury are released to the environment 
per year (Balifokus, 2013).  

4.7.3 Minahasa Utara Regency 
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By the start of the new millennium, North Sulawesi was already experiencing intense 
illegal gold mining activity. Even in the 1990’s, mercury releases in North Sulawesi were 
estimated to be 15 tonnes per year (James, 1994).  Several regions, including Talawaan, 
Tatelu and Ratatotok, have had enormous mercury demand and distribution since the 
1990’s, with an estimated mercury distribution of approximately 110 tonnes a year 
(Aspinall, 2001). As early as 2001, Kambey et al. had assessed the environmental impact 
of this illegal activity on the nearby aquatic biota and compared tissue mercury levels 
from several sites, including a reference site and a site near an illegal mine. Even at this 
time, the fish from the region of the illegal mine contained 30 times the mercury content 
of fish at the reference site. Moreover, whole fish tissue levels were four times higher 
than the consumption restriction levels recommended by the World Health 
Organization, and often two-fold higher than recommended for total restriction on fish 
consumption (Kambey, 2001). 
 
In 2018, UNIBRAW took 28 samples of water, soil, and local crops (plant material) from 
seven locations in the vicinity of a variety of ASGM operations in the villages of Tatelu 
and Talawaan. The results of three drinking water samples showed that one had 
dangerous levels of mercury in the water, and one river water sample was also 
considered to be dangerous. Two out of three river sediment samples were well over the 
limit of 0.13mg/kg, with readings of 1.7mg/kg and 2.17mg/kg respectively. The 
researchers concluded that the river was already contaminated by mercury. All samples 
of plant material taken from Desa Tatelu were highly contaminated, with one reading 
reaching nearly 10mg/kg. Ambient air was also sampled at 38 points. Readings were 
taken around gold shops, public facilities, and ore-processing areas, and 3 out of 38 
were dangerously high. Lastly, the human biomonitoring samples (hair, nails, urine) 
showed that many of the respondents were intoxicated by mercury. 

4.7.4 Bolaang Mongondow Regency 
UNIBRAW also conducted a sampling program in the ASGM villages of Tobongan and 
Lanut in North Sulawesi, with similar findings. The results of the study were released in 
December 2018 (unpublished) and show that both villages are highly contaminated. The 
researches took samples of water, soil, ore processing waste, and local crops (plant material) 
from 11 locations in Tobongan and 7 locations in Lanut. In Tobongan, 2 out of the 10 water 
samples taken were highly contaminated, and in Lanut 3 out of the 9 water samples were. 
Furthermore, 11 out of 13 river sediment samples were also highly contaminated. From 8 
agricultural locations tested, two were found to be contaminated. All of the plant material 
sampled (locally-grown crops for human and animal consumption) was also found to be 
heavily contaminated by mercury. In ambient air sampling, only 11 out of 33 locations were 
below the threshold of 1,000ng/m3. Lastly, levels of mercury from human nail clippings 
showed all respondents to be intoxicated. At this location, the researchers estimate that 204 
tumblers (gelondong) operate for 228 days per year and lose 1,162kg of mercury per year. 
Daily inputs of mercury are 500g per tumbler and researchers assumed there to be a wastage 
rate of 5% per day. Each tumbler processes 12kg of ore per day. 

4.7.5 Gorontalo Regency 
In June 2012, BPPT studied ASGM operations in the Nantu Conservation Forest of Gorontalo 
Regency based on a request from a local non-government organization. At that time, the 
Gorontalo Regency Office of Mining estimated that there were 50 ASGM sites in the regency 
that used approximately 10,000 rod-mills. In the Conservation Forest of Nantu, gold 
mining was found to be done using hydraulic methods (Blacksmith/YTS, 2013).  

4.7.6 Gorontalo Utara Regency 
Gorontalo Utara regency has 198km of coastline that runs along the northern coast of the 
province of Gorontalo. There are large areas with potential gold resources including 8,500 ha 
in Sumalata district, and 5,000 ha in Atinggola district. ASGM currently takes place in the 



 

 46

Buladu river region of Sumalata district and the Ilangata river region. ASGM takes place 
along the river, and in the riparian and coastal estuaries. The Buladu river water contains a 
high sediment load due to tailings disposal from ASGM (Utina and Katili, 2014). The ASGM 
activities in Hulawa village of Sumalata subdistrict began in the 1970s, while activities in 
Ilangata and Ilangata Barat villages of Anggrek subdistrict started in 2010 (Arifin, 2015). In 
Buladu village, Mallongi et al. conducted a detailed mercury mass balance and found 
that in order to produce 1g of gold using the whole ore amalgamation technique, the 
operator loses 15.88 g of Hg to wastewater and tailings, and a further 2.5g of Hg to the 
atmosphere when burning the amalgam. This data was obtained from direct measurements 
of mercury losses during the amalgamation process. The quantity of mercury utilized, 
recovered, and released during the process of amalgamation was measured. The mercury 
recovered after squeezing and burning the amalgam was also measured (Mallongi, 2015). 
Interviews with miners were also conducted, finding that mercury is used for gold processing 
because it is considered to be an effective, easy, and inexpensive means by which to extract 
50-60% of the available gold from the ore. In Buladu village, 600g of Hg was utilized in each 
tromol in order to process 100kg of hard rock ore per tromol per day, and the average daily 
gold production per tromol was 1.8 g of gold. And in the the Luwuk Gold Mine area, each 
tromol produced 1.5 g of gold per day (Mallongi and Herawaty, 2015). 

4.7.7 Bombana Regency 
In 2008, a gold rush occurred in Bombana Regency in Southeast Sulawesi during which tens 
of thousands of people took up panning and hydraulic mining in the upper catchments of 
several rivers, including the Langkowala river. Collectively, these mining practices have 
resulted in the addition of mercury to sediment and stream waters, and their transport 
downstream through high value agricultural and aqua-cultural land (Beavis et al, in Hobgen, 
2016). The main economic activities in the Bombana regency are irrigated rice farming, 
fisheries and gold mining. There are more than 10 large mining areas, mostly of alluvial type, 
some of which have had conflicts or overlaps within the concession areas of several medium-
sized gold mining companies. Mercury is used intensively, and we estimate that more 
than 80 tonnes has been used per year for the last 10 years. Some processing activities 
involving mercury and burning of amalgam are handled by women. The total population 
working at the ASGM sites in Bombana is about 50,000 people in several sub-districts 
(Medicuss, 2015). 

4.8 Maluku Region 

4.8.1 Gold Mining Districts 
Only two provinces exist in the Maluku region, namely Maluku and North Maluku. Both have 
extremely high rates of mercury emissions from ASGM. In the Maluku region, the following 
regencies and cities are affected: Kepulauan Pulau Buru, Seram Bagian Barat, Maluku Barat 
Daya, Halmahera Utara, Halmahera Tengah, Halmahera Timur, Kepulauan Obi, Kepulauan 
Sula, Halmahera Selatan, and Halmahera Barat. In addition, Maluku hosts cinnabar mining 
sites on the island of Seram. One of the richest gold deposits in Indonesia is found on Buru 
island. ASGM activities at this site have been well documented over the years. Less well 
documented but equally important sites exist in North Maluku, such as on Obi island. 

4.8.2 Buru Regency 
Indonesian police and local government actors also closed down all ASGM activities in 
Gunung Botak (on the neighbouring island of Buru) in 2017, and then again in October 2018. 
In Buru, Australian researchers discovered mercury concentrations in sediment of up to 82 
times higher than recommended safe levels, and elevated concentrations in seafood, fish, 
molluscs and crustaceans for sale in the local fish markets. 

4.8.3 Halmahera Selatan Regency 
In Desa Anggai, on Pulau Obi, there are between 3,000 to 10,000 miners depending on the 
dry season. The GOLD-ISMIA project is currently gathering baseline data at this location. 
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4.9 Nusa Tenggara Region 

4.9.1 Gold Mining Districts 
In the Nusa Tenggara Region, ASGM seems to be restricted to the province of Nusa 
Tenggara Barat (NTB) only, as there are no reports of informal gold mining activities in 
Nusa Tenggara Timur (NTT). In this province, the following regencies and cities are 
affected: Bima, Lombok Barat, Dompu, Sumbawa, and Sumbawa Barat. The gold mining 
districts of West Lombok and West Sumbawa have been well studied and will serve as 
the case studies for this region. 

4.9.2 Lombok Barat Regency 
In NTB, ASGM began in the Sekotong region of Lombok in mid-2009 and spread to the 
neighboring island of Sumbawa in 2010. In Sumbawa, in 2011, there were 
approximately 10,000 trommols around Lantung village and nearby villages. Calculating 
the use of mercury in this area, using 250 grams per trommol as an average input, 
results in an estimate of 2.5 tonnes of mercury use per day. Meanwhile, in Lombok, in 
2011, there were 4,630 trommols and 140 cyanidation tanks in the Sekotong district. It 
is estimated the mercury use in 2011 for this region was 1.15 tonnes per day. 
Furthermore, at Pringgarata district in 2011, there were 1,420 trommols and 127 
cyanidation tanks, with an estimated 0.5 tonne of mercury used per day in this area. 
Pringgarata is only a gold processing site, while the ore came from other areas such as 
Sumbawa and Sekotong. The Sekotong peninsula is one of the main ASGM hotspots in 
West Nusa Tenggara province. Other ASGM districts with high levels of mercury use 
include Pelangan and Prabu. ASGM activities began in the Sekotong subdistrict of West 
Lombok district in West Nusa Tenggara (NTB) in 2008. In Sekotong and Pelangan alone, 
it is estimated that about 30 metric tonnes of mercury is distributed per week to serve 
about 10,000 ball-mills at a price of IDR 1,5 million per kg (Krisnayanti, 2018).  

The Sekotong peninsula is located about 28.7 km southwest of Mataram City, the capital 
of West Nusa Tenggara Province. Most of the ore processing takes place in the 
residential areas of the villages. The population in this area is about 40,000 people with 
around 50% of the population directly involved in ASGM. The main economic activities 
in this area are dry-land rice farming, fisheries and gold mining. There are about ten 
different ASGM locations on the peninsula, and some of these have had a history of 
conflict with a large-scale gold mining company (PT. Indotan Lombok Barat Bangkit). 
ASGM activities are estimated to have used more than 70 tonnes of mercury per year 
for the last ten years. (Medicuss, 2015).  

In a 2018 study, the Local Environmental Agency (DLH) counted 3,339 rod-mill drums 
(tromols) and 136 cyanidation vats (tongs) in 7 villages in the Sekotong Subdistrict. Most 
of the miners owned 4 rod-mill tumblers (tromols) each. There were a few bosses that 
ran large installations, but the vast majority were owned by small households for their 
own needs. 

In 2018, UNIBRAW took 95 samples of water, soil, ore processing waste, and local crops 
(plant material) from 21 locations in the vicinity of a variety of ASGM operations in the 
Sekotong subdistrict. The results of drinking water samples showed that all of the local 
wells had dangerous levels of mercury in the water, and 4 out of 13 river water samples 
were also considered to be dangerously over the reference limit. Furthermore, 7 out of 8 
samples taken from river sediments were over the limit of 0.13mg/kg, with two samples 
from Pelangan village showing levels of 3.77mg/kg and 9.96mg/kg respectively, and one 
river sediment sample from Buwun Mas village showing a level of 22.59mg/kg. Soil 
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samples taken at the village of Cendik Manik were highly contaminated, and more 
importantly, all samples of locally-grown crops were significantly contaminated, 
including crops for human consumption as well as crops grown for animal feed. Samples 
of ambient air quality also registered dangerous levels at 10 out of 26 sample points, 
well above the WHO limit of 1,000ng/m3. 

UNIBRAW also conducted health tests of targeted respondents from mining 
communities. Samples of blood and urine showed that many of the respondents were 
already intoxicated, and physical tests showed detrimental health impacts caused 
mercury. Hair samples were taken from 36 respondents, and 27 of them showed 
concentrations above the reference level of 1.3mg.kg. Likewise, for nail samples, 12 out 
of 38 respondents showed above 1.5mg/kg. 

Although no gold results were reported, the UNIBRAW researchers did estimate the 
overall annual release of mercury to the environment at two villages using whole ore 
amalgamation techniques to process ore. In Desa Taman Baru, 210 tumblers 
(gelondong) operate 2 shifts x 270 days per year losing 1,417.5kg of mercury per year 
while processing 1,134 tons of ore. This estimated loss of mercury is based upon the 
assumption of a 5% wastage rate per shift with each tumbler receiving two inputs of 
250g of mercury per day and processing 20kg of ore per day. In Desa Buwun Mas, 438 
tumblers were estimated to lose 2,956.5kg of mercury per annum based upon the same 
processing parameters. 

The research team also performed a socio-economic analysis, finding that the majority 
of miners earned only 1-2 million rupiah per month, although some earned significantly 
more. The researchers also identified five different systems of benefit-sharing 
arrangements used by miners: (a) dividing profits between miners and money-lenders; 
(b) dividing profits between miners only; (c) paying a daily rate for labour hire; (d) 
paying for equipment hire/rental; and (e) self-employed individual miner/operator. 

4.9.3 Sumbawa Barat Regency 
In 2012, CBES calculated there to be 5,000 amalgamation drums (tromols) in West 
Sumbawa Regency alone, and miners used an average of 250-500 grams of mercury per 
tromol per day. Therefore, it was estimated that the amount of mercury use in West 
Sumbawa Regency was more than 1.25 tonnes per day (Krisnayanti et al. 2016). In 
November 2012, a detailed site assessment confirmed the existence of 4,123 tumblers 
(tromols) and 78 cyanidation tanks (tongs) in the Taliwang area alone (YTS/Blacksmith, 
2013). The gold mining activities have seriously affected the health of the miners within 
a relatively short period. The most common symptoms experienced by the miners were 
finger tremors and sleep disturbances. In addition, miners reported frequent excessive 
salivation, physical fatigue. On the neuro-psychological tests (matchbox and pencil 
tapping tests), miners had a high frequency of positive results, meaning chronic mercury 
intoxication had occurred (Krisnayanti, 2018)  

4.10 Papua Region 

4.10.1 Gold Mining Districts 
In the Papua region, ASGM is characterized mostly by low-impact gold panning and 
sluicing in rivers. Despite the very large number of gold panners, mechanization is rare, 
and the use of mercury is very limited. ASGM is recorded in 9 Regencies in Papua 
province: Boven Digoel, Asmat, Mappi, Yahukimo, Pengunungan Bintang, Paniai, Nabire, 
Intan Jaya and Mimika, plus 3 Regencies in the province of Papua Barat: Raja Ampat, 
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Manokwari, and Tambrauw. The alluvial mining situation in the regency of Mimika has 
been well studied by Atma Jaya University and will serve as the case study for this 
region. 

4.10.2 Mimika Regency 
ASGM activities in the Mimika Regency have been well studied by Atma Jaya University, 
providing a wealth of information about the activities of thousands of alluvial miners 
working along the floodplain of Aijkwa river downstream from the Freeport copper-
gold mine. Here, local and immigrant gold panners work along the river starting from 
the highlands in the Tembagapura District area down to the Mimika lowlands region. 
The Atma Jaya team estimated there to be about 1,500-2,000 panners working in the 
Highlands and 3,000-4,500 working in the Lowlands. Estimations were based on 
counting camps and huts from aerial photos of the tailings river (Kali Kabur). When 
asked about mercury use, 99.51% of respondents (203 people) said they do not use 
mercury in their panning activities. The researchers found two main reasons why 
mercury is not used by the gold panners:  

1. The panning site owners, who are almost all Papuan, prohibit the use of mercury or 
any power sluices in the river. They say it is easy enough to get gold from the river 
without using any mercury or power sluices. For them, it is imperative to retain the 
current manner of panning so that the gold in the river can also be preserved for their 
later generations. Camp leaders or panners who do not follow these rules will be forced 
to leave their panning sites. 

2. The presence of mercury in the Kali Kabur river would attract unwanted attention 
upon the established gold business network and would surely require a PTFI response 
which might destabilize the current business system for panning and gold trading. The 
panning community in both the Highlands and Lowlands do not want any undesirable 
and unpredictable scenario to arise that would cost them their livelihood and ability to 
sustain their family. 
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5 Legal and Regulatory Status 

5.1 Overview of National Laws and Policies Surrounding ASGM 

5.1.1 National Laws 
Artisanal mining is included in the Mineral and Coal Law No. 4/2009. The government is 
also a signatory to the Minamata Convention to phase out mercury use (October 2013). 
These are the two main instruments being used to regulate artisanal mining and to 
establish this activity as a formal part of the extractive industries (Haris, 2014).  

o ASGM is considered in Law No. 3 of 2020 concerning Amendments to the Law 
No 4 of 2009 on Minerals and Coal Mining, GR No. 22 of 2010, and GR No. 23 of 
2010 which mandates that all mining activity must be conducted within an area 
that has already been designated for mining purposes. Law No. 3 of 2020 states 
that community mining area (Wilayah Pertambangan Rakyat/WPR) is a part of 
the mining areas (Wilayah Pertambangan/WP) designated for the artisanal 
mining. Upon consultation with the National Parliament, the Provincial 
Government designates (menentukan) WPR for approval (ditetapkan) by the 
Central Government. Designation of WPR should refer to the provincial or 
regency spatial plans. 

o Law No. 4 of 2009 allows for three different types of permits to be provided to 
gold miners: namely, a Mining Business Permit (IUP), a Special Mining Business 
Permit (IUPK), or a Community Mining Permit (IPR). With an IPR, a community 
may only conduct mining activities on areas of 5 ha for an individual owner 
and/or 10 ha for a cooperative. Under the law, ASGM may be interpreted as a 
legitimate community mining activity if it is conducted within a community 
mining area (WPR). In reality, very few ASGM operators hold a mining permit. 
Therefore, almost all ASGM is classified as illegal mining activity (PETI).  

o Law No. 11 Year 2017 on ratification of the Minamata Convention on Mercury. 
The Minamata Convention put special attention on ASGM as laid out in Article 
11, stipulating that each party with ASGM and processing within its territory 
shall take steps to reduce, and where possible eliminate, the use of mercury and 
mercury compounds in, and the emissions and releases to the environment of 
mercury from, such mining and processing. Annex C of the convention further 
set requirements for each party to develop a national action plan with objectives 
and reduction targets. Actions for elimination include whole ore amalgamation. 
It is important to note that this method is still widely used in Indonesia.  

5.1.2 Presidential Decrees and Instructions 
o Presidential Decree No. 21 Year 2019 on the National Action Plan to Reduce and 

Eliminate Mercury. Here, it is clearly stated that a strategy to reduce and 
eliminate mercury must be carried out through the strengthening of 
governmental and non-governmental institutions, coordination and 
communication between national and sub-national levels, with public and 
private sector participation, and by developing information systems and the 
adoption of environmentally friendly technology. Government at sub-national 
level is required to develop a Local Action Plan, within a maximum of 1 year 
after this regulation is issued, that refers to the National Action Plan to Reduce 
and Eliminate Mercury with assistance from the Central Government. (Minister 
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of Evironment and Forestry Decree No.P.81/MENLHK/SETJEN/ KUM. 
1/10/2019). 

o The Presidential Instruction on 9 March 2017 included: (2) mercury use in 
ASGM should be banned; (3) mercury use should be managed and monitored; 
(4) control over mercury source, including mercury import that is used in 
ASGM; and (5) that the general public needs to be informed about the mercury 
hazard, especially to children. 

5.1.3 Ministerial Decrees 
o Ministerial Decree No. 1827K/30/MEM/2018 on Implementation Guideline of 

Best Mining Practices Annex V Implementation Guideline of Environmental 
Management in Mineral and Coal which clearly states that in gold processing 
and refining not to use mercury (Hg). 

o Ministerial Decree No. 57 Year 2016 on the National Action Plan to Control 
Health Impacts due to Mercury Exposure, 2016 – 2020, indicates that the costs 
needed for implementation of the National Action Plan should be taken from the 
National Budget, Local Budget, and other legitimate funding sources in 
accordance with existing regulations. 

5.1.4 National Regulations 
Regulations have been created by the Government of Indonesia to control dangerous 
wastes. Regulation PP No. 18/1999 explicitly states that there is a legal requirement to 
manage mercury-containing waste. This regulation is supported by PP (government 
regulation) No. 74/2001 which limits the legal use of mercury. The Government has also 
issued a ministerial regulation to control the procurement and distribution of this metal. 

 Government Regulation No. 18 of 1999 on Hazardous and Toxic Waste Management 
which states that any waste that contains mercury must be managed appropriately. 

 Government Regulation No. 101 of 2014 on Hazardous and Toxic Waste 
Management which states that any waste that contains mercury must be managed 
appropriately. 

 Government Regulation No. 74 of 2001 on Hazardous and Toxic Waste Management 
which states that mercury is classified as a hazardous and toxic material the use of 
which must be limited.  

 Trade Minister Regulation No. 47 of 2019 as the Third Amendment to the Trade 
Minister Regulation No. 44/M-DAG/PER/9/2009 on Procurement, Distribution, and 
Control of Hazardous Materials, in order to further control the distribution of 
mercury. 

5.1.5 National Law and Policy on Implementation of the Minamata 
Convention 

The GOI has realised that artisanal and small-scale mining is a part of society, as it 
cannot be denied that the ASGM sector has become a major livelihood activity that 
supports many people in Indonesia. However, this sector also has a major impact on the 
environment and health. The single greatest environmental consequence of ASGM in 
Indonesia is the uncontrolled release of mercury into the environment. Mercury 
discharge to the air, soil and water is contaminating food and is detrimentally affecting 
the health of ASGM communities.  

Regulations have been created by the Government of Indonesia to control dangerous 
wastes. Regulation PP No. 101 of 2014 explicitly states that there is a legal requirement 
to manage mercury-containing waste. This regulation is supported by PP (government 
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regulation) No. 74/2001 which limits the legal use of mercury. The Government has also 
issued a ministerial regulation to control the procurement and distribution of this metal. 

Artisanal mining is also included in the Law No. 3 of 2020 concerning Amendments to 
the Law No. 4 of 2009 on Mineral and Coal Mining. The government is also a signatory to 
the Minamata Convention to phase out mercury use (October 2013). These are the two 
main instruments being used to regulate artisanal mining and to establish this activity 
as a formal part of the extractive industries (Haris, 2014).  

Policy and regulations have therefore been evolving in Indonesia to address the issue of 
mercury in mining at the national level. The relevant new policies and regulations 
include: 

 Law No. 11 of 2017 concerning Ratification of the Minamata Convention on 
Mercury (Minamata Convention Regarding Mercury); 

 Presidential Regulation No. 21 of 2019 concerning the National Action Plan for 
Mercury Reduction and Eradication: 2018 - 2030; 

 Presidential Instruction regarding the elimination of the use of mercury in 
community mining at a limited meeting on March 9, 2017; 

 Minister of Health Regulation No. 37 of 2016 concerning the National Action 
Plan for Controlling Health Impacts from Mercury Exposure in 2016 - 2020; 

 Decree of the Minister of Energy and Mineral Resources of the Republic of 
Indonesia Number 1827 K / 30 / MEM / 2018 concerning Guidelines for 
Implementing Good Mining Engineering Rules; and 

 National Action Plan for the Elimination of Mercury in Gold Processing: 2014 - 
2018 which targets 2018 as the deadline for the use of mercury in the ASGM 
sector. 

5.2 Overview of the Formalization Process 

5.2.1 Establishing a Community Mining Area (WPR) 
If an area is designated as a mining area (WP), then a community mining area (WPR) 
may be established within the mining area: WP  RTRW Provinsi  RTRW Kabupaten 
 WPR. Referring to Article 1 Paragraph 32 of Law No. 3 of 2020 concerning 
Amendments to Law No. 4 of 2009 concerning Mineral and Coal Mining (Minerba), 
Community Mining Areas, hereinafter referred to as WPR, are part of a Mining Area 
(WP) where people's mining business activities are carried out. Article 9 Paragraph 2 
states that the WPR is determined by the Central Government after being designated by 
the Provincial Regional Government in accordance with its authority and in consultation 
with the House of Representatives of the Republic of Indonesia (DPR RI). WPR is 
intended to provide a space for the community to operate a business in the people's 
mining sector. 

In practice, the ministry's lengthy approval process is a problem for provincial and 
district governments. This long process is partly due to the fact that the determination 
of Mining Areas by the Ministry are only carried out every 5 years in line with spatial 
designation. This means that any new submissions for WPR by a governor must wait 
until the next stipulation period before they can be decided upon. In the meantime, all 
mining activities conducted by the community are outside of WPR and are still illegal. 
Under these conditions, it is difficult for provincial and district governments to provide 
guidance, including business formalization assistance, because the WPR has not yet 
been established. The government is responsible for accommodating the people's right 
to a legal livelihood including mining activities at micro/artisanal, small scale, and large 
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scale. The WPR policy is manifested in the designation of a number of locations as WPR 
in one area. Several WPRs can exist in one district. WPR should be listed in the Spatial 
and Regional Layout Plan or RTRW. Inside one WPR, several people's mining permits or 
IPR can be issued.  

UNDP is currently collaborating with the Indonesian government through the project 
Global Oportunities for long-term Development - Integrated Sound Management of 
Mercury in Indonesia's Artisanal and Small-scale Gold Mining or GOLD-ISMIA, to ensure 
that ASGM governance is improved in order to fulfill community rights in the mining 
sector. This is done by ensuring a more equitable regulatory framework at the national 
level for small and large scale mining, and assisting mining communities to practice 
good mining practices. On the formalization aspect, the GOLD-ISMIA project is 
supporting the establishment of WPR and issuance of IPR and IUP-OPK for processing 
and / or refining for miner’s small-scale gold or ASGM. On an institutional basis, the 
miners will be facilitated to organize themselves into miners' cooperatives. The concept 
of advocacy based on community rights is aimed at marginalized and / or weak 
community groups, in order to strengthen their access to social, political and economic 
resources. Community rights-based advocacy aims to create development that is fair to 
all levels of society and give an optimal impact on achievement of successful 
development. On the issue of community mining, there are many instances in which 
ASGM is facing conflicts with large companies. This is usually caused by seizure of land 
and or overlapping activities. Hence, the presence of government is very important to 
carry out its function as a regulator and facilitator. The government needs to ensure that 
in addition to fulfilling the rights and obligations of each party, they also need to ensure 
there is justice for small or weak people to be able to do business in the mining sector.  

5.2.2 Obtaining a Mining Permit (IPR) 
The process continues by licensing miners to operate within the community mining 
area: WPR  Dokumen Lingkungan  Izin Lingkungan  Reclamation Plan  IPR. A 
People's Mining Permit (IPR), is a permit to carry out a mining business in a community 
mining areas, with limited area and investment. The IPR determination is issued by the 
Governor. This is based on attachment CC, Law Number 23 of 2014 concerning Regional 
Government. IPR criteria are based on Article 68 of the Minerba Law and Government 
Regulation Number 23 of 2010 and are as follows: 

1. The working area in the WPR is valid for 5 years and can be extended. 

2. IPR can be managed by cooperatives, mining groups, or individuals working within a 
WPR area. Cooperatives have the right to manage 10 ha, groups 5 ha, and individuals 1 
Ha. 

3. Meet the following requirements: 

a. Administration: (i) application letter (known to the local village / kelurahan), (ii) a 
copy of the Cooperative Establishment Deed which has been legalized by an authorized 
official authorized, (iii) a copy of the NPWP, and, (iv) the mining commodity requested. 

b. Technical: (i) tunnels in the IPR are no more than 25 meters deep; (ii) use mechanical 
pumps or machines with only a maximum of 25 horse power for 1 (one) IPR; and, (iii) 
do not use heavy equipment and explosives. 

c. Financial report to be provided for the last 1 (one) year (only for cooperatives). 

4. Completing: (1) environmental documents (AMDAL / UKL-UPL / SPPL depending on 
area), and (2) post-mining and post-operation plan documents. 
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An IPR is required when mining business activities are in a WPR with provisions for 
certain land areas and a maximum machine capacity of 25 HP for all tools, according to 
applicable rules. IUP-OPK processing and / or refining is required when mining business 
requires a machine of more than 25 HP and processing and / or business activities is in 
the location of the WPR or WIUP. 

Based on Permen ESDM 25/2018 Article 6, it can be interpreted that an IPR only allows 
for mining activities to take place and does not allow for gold processing and / or 
refining to take place. 

 

Special Production Operation Mining Business License or IUP-OPK: For community 
mining, licenses for small-scale business activities that include gold refining can also be 
obtained by application for a Production Business License (IUP) for Special Production 
Operations (OPK). This is a business license granted for buying, transport, processing, 
refining and selling mineral commodities. 

This refers to the Minister of Energy and Mineral Resources No.11 / 2018 concerning 
Procedures for Granting Areas, Licensing and Reporting on Mining Activities. In article 
47 it is stated that the IUP-OPK can only be granted to a business entity, therefore 
cooperatives are excluded from the right to process and refine under the IUP-OPK 
scheme. With IUP - OPK miners can use machines with a capacity of more than 25 HP 
but are obliged to prepare an AMDAL.  

5.3 Determination of a Community Mining Area 

5.3.1 Legal Definition of a Mining Area (WP) 
As explained by Article 1 paragraph 30 of Law No. 4 of 2009 concerning Mineral and 
Coal Mining ("Minerba Law"), Mining Business Areas (WUP) are parts of Mining Areas 
(WP) which already have data availability, potential, and / or geological information. 
The Mining Area itself is an area that has mineral and / or coal potential and is not 
bound by government administrative boundaries established by national spatial 
planning. Then the mining area can serve as an area intended for mining businesses in 
accordance with the above criteria.  

Law No. 3 of 2020 concerning Amendments to Law No. 4 of 2009 concerning Mineral 
and Coal Mining, Article 4, Paragraph 2, states that control of minerals and coal by the 
state is held by the central government. The central government’s authority in the 
management of mineral and coal mining includes the authority to determine the 
existence of a Mining Area (WP) after such an area being designated by the provincial 
government in accordance with its authority and in consultation with the House of 
Representatives of the Republic of Indonesia. 

5.3.2 Legal Definition of a Community Mining Area (WPR) 
According to Article 1 paragraph 32 of Law No. 4 of 2009 concerning Mineral and Coal 
Mining ("Minerba Law"), a People's Mining Area (WPR) is an area intended to provide a 
business space for people in the mining sector with various site area criteria for 
individuals, groups, or mining cooperatives. 

Law No. 3 of 2020 concerning Amendments to Law No. 4 of 2009 concerning Mineral 
and Coal Mining, Article 1, Paragraph 32, states that Community Mining Areas, 
hereinafter referred to as WPR, are that part of a Mining Area (WP) where people's 
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mining business activities are carried out. Article 9, Paragraph 2, states that the WPR is 
determined by the Central Government after being designated by the Provincial 
Government in accordance with its authority and in consultation with the House of 
Representatives of the Republic of Indonesia (DPR RI). WPR is intended to provide a 
business space for the community in the artisanal mining sector with various site area 
criteria for individuals (5 Ha) or mining cooperatives (10 Ha).  

5.3.3 Spatial Planning at Provincial and District Levels 
The granting of Community Mining Areas (WPR) must refer to the Regional Spatial 
Planning (RTRW) in the regencies and provinces. In GR No. 15/2010 concerning Spatial 
Planning, it is stated that spatial planning is a process for determining spatial structure 
and spatial patterns which includes the preparation and determination of spatial plans. 

The Regulation of the Minister of Public Works (PerMen PU) No.16 / PRT / M / 2009 
concerning Guidelines for the Preparation of Regency Spatial Planning is a follow up of 
the implementation of the provisions of Article 11 paragraph (2) of Law Number 26 of 
2007 concerning Spatial Planning. A general spatial plan is a regional spatial planning 
tool that is prepared based on an administrative regional approach which hierarchically 
consists of national RTRW, provincial RTRW, and regency or city RTRW. The provincial 
spatial general plan is the operational policy plan that contains the provincial area 
development strategy, through optimization of resource utilization, synchronization of 
sector development, coordination across regencies or cities and government sectors, 
and division of roles and functions of regencies or cities in overall regional development. 
A detailed spatial plan prepared using the regional strategic value approach and / or 
area activities can include the determination of blocks with zoning regulations as a basis 
for controlling spatial use in accordance with the general spatial plan and detailed 
spatial plan. Referring to the above definition, the purpose of the provincial RTRW is to 
provide policy information on zoning for the implementation of development projects 
that are in harmony with cities and districts. The general regency or city spatial plan is 
an elaboration of the provincial RTRW into district or city regional development policies 
and strategies that are in accordance with the overall provincial area development plan, 
and the regional development strategy is subsequently incorporated into spatial plans 
and operational plans. 

5.4 Environmental Protection Measures 

5.4.1 Environmental Documents 
LH Regulation No. 14 of 2010 defines the DELH and DPLH documents as follows: the 
UKL-UPL is a statement of the ability to manage and monitor the environment; the SPPL 
are environmental management and monitoring documents; the DPPL are evaluation 
studies on environmental impacts; the SEMDAL are environmental evaluation studies; 
the SEL is a presentation of environmental information; the PIL is a presentation of 
environmental evaluation; the PEL is an environmental management document; the DPL 
is an environmental management plan and environmental monitoring plan; the RKL-
RPL is an environmental evaluation document; the DELH is an environmental 
management document. In practice, these documents are four documents: the AMDAL, 
UKL/UPL, DELH, and DPLH. The Omnibus Law which was passed in 5 October 2020 may 
now bring about changes to the arrangements for the environmental documents. 

5.4.2 Environmental Permits 
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An Environmental Permit is required by anyone who conducts an ASGM business 
activity. It provides the framework for environmental protection and management 
which is a prerequisite for obtaining a Business and / or Activity permit. An 
Environmental Permit can be obtained either through an Environmental Impact 
Assessment, or through a UKL-UPL assessment test, or in some cases it may be sufficient 
to make a statement of capability for environmental management and monitoring.  The 
above is in accordance with the provisions in Government Regulation No. 27 Year 2012 
concerning Environmental Permits and Minister of Environment Regulation No. 5 of 
2012 concerning Obligatory Environmental Impact Assessments. Thus, there are three 
types of environmental documents requirements, depending on the scale of the gold 
mining and gold processing activity/business: 

(1) some business activities are subject to EIA based on Articles 22-23 of Law no. 
32/2009. Referring to Attachment 1 Letter K in the ESDM Sector Permen LHK Number 
38 of 2019: (a) For gold mineral mining activities, an EIA is mandatory if the area to be 
mined is ≥ 50 ha or the permit area (WPR) is ≥ 200 ha or the production capacity is ≥ 
300,000 tons / year or the amount of cover material is ≥ 1,000,000 tons / year (if either 
is the case, then an EIA is mandatory). (b) For gold metal processing and refining, EIA is 
mandatory for all quantities.  

(2) some types of business do not require an EIA and are only required to have UKL-UPL 
based on Article 34 of Law no. 32/2009. Based on this article, all types of activities that 
do not meet the EIA criteria are required to be UKL-UPL. The type of activity is 
determined by the Governor or Regent / Mayor by issuing regional regulations or 
standards.  
 
(3) there are some types of businesses that are only required to have SPPL based on 
Article 35 of Law No.32 / 2009: Based on this article, all types of activities that are not 
mandatory for EIA and UKL-UPL must prepare a statement of capability for 
environmental management and monitoring or SPPL. This activity is usually a micro 
business activity and does not have a significant impact on the environment. 

5.4.3 Reclamation Plans 
Reclamation aims to improve the use of land that has been disturbed by mining 
activities, so that it has a function and can be used effectively, according to its purpose. A 
reclamation plan is intended to guarantee the welfare of the community and the 
environment. Reclamation and Post-Mining Planning is an effort undertaken for 
environmental protection, transparency and community participation around the mine, 
in realizing sustainable development. This means that there has been an internalization 
of environmental protection efforts in mining activities in addressing health, safety, 
environmental, and social and political issues. 

5.4.4 Law Enforcement 
According to prevailing laws and regulations in the environmental sector, supervision of 
B3 as well as B3 waste including mercury is to be carried out by the supervisor of the 
Ministry of Environment and Forestry, and provincial / district / city governments. In 
the mining process, according to Law No. 4 of 2009, the supervision is carried out by 
mine inspectors. According to Law no. 32 of 2009, in the framework of law enforcement 
against perpetrators of environmental crimes, integrated law enforcement can be 
carried out between civil servant investigators, the police and the prosecutor's office 
under the coordination of the Minister. In recent years, several law enforcement 
activities have been carried out in the ASGM sector, one example was when the Ministry 
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of Environment and Forestry in collaboration with the local government and police 
carried out the closure and prosecution of illegal ASGM on Mount Botak in 2018. 

5.5 Community Mining Licenses 

5.5.1 Mining Permits for Artisanal Miners 
Law UU no. 4 of 2009 concerning Mineral and Coal Mining Article 1 number 10 states 
that a "People's Mining Permit (IPR) is a permit to carry out a mining business in a 
community mining area with limited area and investment." Referring to the above 
definition, an IPR provides a legal basis for a mining community to conduct mining on a 
small scale. 

5.5.2 Community Mining Licenses (IPR) 
Law No. 3 of 2020 concerning Amendments to the Law No. 4 of 2009 concerning Mineral 
and Coal Mining regulates the Community Mining Area (WPR) and Community Mining 
License (IPR) as follows: 

 Article 9 Paragraph 2 

The WP as referred to in paragraph (1) shall be determined by the Central Government 
after being designated by the Provincial Government in accordance with its authority 
and in consultation with the House of Representatives of the Republic of Indonesia. 

 Article 22  

The criteria for determining WPR are as follows: 
a. secondary mineral reserves in rivers and / or between river banks and banks; 
b. has primary metal reserves with a maximum depth of 100m; 
c. ancient terraced deposits, floodplains, and river deposits; 
d. the maximum area of community mining areas is 100 (one hundred) hectares; 
e. mentioning the type of commodity to be mined; and / or 
f. meet the criteria for space and area utilization for mining business activities in 

accordance with the provisions of laws and regulations. 
 Article 67 

1) IPR is given by the Minister to: 
a. an individual who is a local resident; or 
b. a cooperative whose members are local residents. 

2) To obtain IPR as intended in paragraph (1), the applicant must submit an application 
to the Minister. 

3) Further provisions regarding the requirements for granting IPR are regulated by or 
based on Government Regulations. 
 Article 68 

1) The area for 1 (one) IPR can be given to: 
a. an individual, a maximum area of 5 Ha  
b. a cooperative, a maximum area of 10 Ha. 

2) IPR is granted for a maximum period of 10 (ten) years and can be extended 2 (two) 
times each for 5 (five) years. 
 Article 70 

IPR holders are required to: (a) carry out mining activities no later than 3 (three) 
months after the IPR is issued; (b) comply with laws and regulations in the fields of 
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mining safety, environmental management, and comply with applicable standards; (c) 
manage the environment together with the minister; (d) pay people's mining fees; and 
(e) submit periodic reports on the implementation of people's mining business activities 
to the Minister. 

 Article 128, Paragraph 6 

Community mining fees as referred to in paragraph (5) letter c shall become part of the 
regional revenue structure in the form of regional taxes and / or levies which are used 
for community mining management in accordance with the provisions of laws and 
regulations. 

 Article 104 

Holders of IUP or IUPK at the stage of Production Operation activities as referred to in 
Article 103 can carry out Processing and / or Purification by themselves in an integrated 
manner or in collaboration with: 
a. holders of IUP or other IUPK at the stage of Production Operation activities who have 

integrated processing and / or purification facilities; or 
b. other parties that carry out Processing and / or Purification business activities that 

are not integrated with Mining activities whose licenses are issued based on the 
provisions of laws and regulations in the industrial sector. 

Point b should refer to the Government Regulation No. 107 of 2015 concerning 
Industrial 

Business License (Izin Usaha Industri/IUI) wherease the license is granted by Minister, 
governor or regent / mayor in accordance with their authorities. 

5.5.3 Granting of Community Mining Licences 
Referring to Article 7 Paragraph 1 and 2 of Law no. 3 of 2020 concerning Amendments 
to Law No. 4 of 2009 concerning Mineral and Coal Mining (Minerba), mining business 
entities must obtain a People's Mining Permit (IPR) from an authorized official, namely 
the central government, and in this case, the Minister of Energy and Mineral Resources 
(KESDM). A People's Mining Permit, hereinafter referred to as IPR, is a permit to carry 
out mining business in a community mining area with a limited area and investment. An 
IPR is given by the Minister to an individual who is a local resident; or cooperatives 
whose members are local residents. In order to obtain an IPR, the applicant must submit 
an application to the Minister. 

5.6 Changes in Formalization Procedures 

5.6.1 Current Status 
In line with Law No.3 of 2020 which states that WPR is approved by the Central 
Government on areas designated by the Provincial Government upon consultation with 
DPR-RI, there is also Regional Government Law No. 23 of 2014 Article 14 that regulates 
that mining issues are the responsibility of the Central Government and the Provincial 
Government, and attachment CC explicitly states that the authority to issue an IPR lies 
with the Province.  

At this time of writing, the derivative regulations (peraturan turunan) of the Law 
No. 3 of 2020 are still in progress.  
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6 Leadership and Organization of ASGM at National and 
Subnational Levels 

6.1 National Level Stakeholders 

6.1.1 Ministries 
The duties and functions of ministries in Indonesia are as stipulated in the Presidential 
Regulation of the Republic of Indonesia (Perpres) Number 7 of 2015 concerning the 
Organization of State Ministries. Apart from the Presidential Regulation, there are several 
laws and government regulations that mandate ministries or non-ministerial government 
agencies for specific activities (BCRC-SEA, 2020). For the implementation of the Minamata 
Convention on Mercury, there are several laws and government regulations that mandate 
ministries or non-ministerial government agencies as follows: 

6.1.2 Ministry of Environment and Forestry (KLHK) 
The Ministry of Environment and Forestry is the focal point for the Minamata Convention 
appointed by the President considering the purpose of the Convention, namely to protect 
human health and the environment from emissions and releases of mercury from various 
human activities. The Ministry of Environment and Forestry was delegated to sign and 
prepare a national implementation plan for the Minamata Convention. This authority is as 
mandated by Law Number 32 of 2009 in Article 63 paragraph (1) letter h, KLHK coordinates 
and carries out control of pollution and / or environmental damage and paragraph (1) letter k, 
establishes and implements national policies related to B3 and B3 waste. In addition, this 
authority is also regulated in Government Regulation Number 74 of 2001 and PP Number 101 
of 2014. The functions and organization of the Ministry of Environment and Forestry are 
regulated in the Minister of Environment and Forestry Regulation Number: P. 18 / 
MENLHK-II / 2015 Chapter IX concerning Management of Waste, Waste and Toxic 
Materials Dangerous. 

6.1.3 Ministry of Trade (Ministry of Trade) 
The mandate for import, export and product trade activities is stipulated by Law Number 7 of 
2014 concerning Trade. Related to the scope of trade arrangements described in Article 4 of 
the Law. For the export and import of mercury, it is mandated by Government Regulation 
Number 74 of 2001 in Article 7 paragraph (3) and Article 8 paragraph (3). This mandate is 
described in detail in MOT 75 / M-DAG / PER / 10/2014. 

6.1.4 Ministry of Industry (Kemenperin) 
Based on Presidential Decree Number 29 of 2015 concerning the Ministry of Industry, the 
task of the Ministry of Industry is to carry out government affairs in the industrial sector to 
assist the President in carrying out state governance. Law Number 3 of 2014 concerning 
Industry accommodates environmental management into a green industry concept that 
harmonizes industrial development with the preservation of environmental functions and 
provides benefits to society. The Minister of Industry prepares and sets green industry 
standards (Article 79). Regarding mercury management, in Law Number 11 of 2017 
concerning Ratification of the Minamata Convention on Mercury, it is explained that 
regulating the use of mercury or mercury compounds and controlling mercury emissions is 
one of the references for the government in preparing green industry standards which contain 
provisions regarding raw materials, auxiliary materials. energy, production processes, 
products, enterprise management and waste management. 

6.1.5 Ministry of Energy and Mineral Resources (KESDM) 
MEMR's authority in mineral and coal mining management is based on Law no. 4 of 2009 
Article 6 and includes: 
a. Establishment of national policies; 
b. Making laws and regulations; 
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c. Establishing national standards, guidelines and criteria; 
d. Establishing a mineral mining permit system; 
e. Determination of WP made after coordinating with the local government and in 
consultation with the DPR-RI; 
f. Granting IUP, fostering, resolving community conflicts, and supervising mining businesses 
that are located in cross-provincial areas and / or sea areas more than 12 (twelve) miles from 
the coastline; 
g. Granting IUP, fostering, resolving community conflicts, and supervising mining businesses 
whose mining locations are located in cross-provincial areas and / or sea areas more than 12 
(twelve) miles from the coastline; 
h. Granting IUP, resolving community conflicts, and supervising mining operations that have 
direct environmental impacts across provinces and / or in sea areas more than 12 (twelve) 
miles from the coastline; 
i. Granting of Exploration IUPK and Production Operation IUPK; 
j. Evaluator of Production Operation IUP, which is issued by local government, which has 
caused environmental damage and does not apply good mining principles; 
k. Determination of production, marketing, utilization and conservation policies; 
l. Establish policies for cooperation, partnership and community empowerment; 
m. Formulation and determination of non-tax state revenues from mineral and coal mining 
business results 
n. Guidance and supervision of the implementation of mineral and coal mining management 
carried out by regional governments; 
o. Guidance and supervision of drafting regional regulations in the mining sector; 
p. Inventory, investigation and research as well as exploration in the framework of obtaining 
data and information on minerals and coal as materials for the preparation of Mining Business 
Areas (WUP) and State Reserves Areas (WPN); 
q. Management of geological information, information on potential mineral and coal 
resources, as well as mining information at the national level; 
r. Guidance and supervision of post-mining land reclamation; 
s. Preparation of national level mineral and coal resource balances; 
t. To develop and increase the added value of mining business activities; and 
u. Increasing the capacity of government officials, provincial governments, and district / city 
governments in implementing mining business management. 

6.1.6 Ministry of Health (Kemenkes) 
The Minister of Health has a mandate based on Law no. 36 of 2009 concerning Health, 
wherein the government, local government and the community must ensure the availability of 
a healthy environment that does not pose a bad risk to health (Article 163). A healthy 
environment is one that is free from elements that cause health problems, including hazardous 
chemicals, polluted water, polluted air, and contaminated food (Article 163).  

6.1.7 Ministry of Manpower (Kemenaker) 
The Ministry of Manpower has the task of carrying out government affairs in the manpower 
sector to assist the President in administering the state government, as regulated in 
Presidential Decree Number 18 of 2015 concerning the Ministry of Manpower. Article 3 of 
Law No.1 of 1970 concerning Work Safety, stipulates conditions for work safety, including 
providing personal protective equipment to workers and obtaining harmony between labor, 
work tools, environment, work methods and processes. 

6.1.8 Ministry of Finance (MoF) 
Presidential Decree Number 28 of 2015 concerning the Ministry of Finance in Article 4 
explains the duties of the Ministry of Finance, namely to carry out government affairs in the 
field of state finance to assist the President in carrying out state governance. In accordance 
with the mandate of Article 8, Law Number 17 of 2003 concerning State Finance, one of the 
duties of the Minister of Finance is to compile a draft of the State Revenue and Expenditure 
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Budget (APBN) and draft changes to the APBN and to approve budget implementation 
documents. In the elucidation of Article 11 paragraph (5), the environment is included in the 
details of state expenditure by function. In Appendix II, Minister of Finance Regulation No. 
102 of 2018 concerning Budget Classification, the Minister of Finance stipulates the Central 
Government's B3 waste system development activities as one of the Function Classification 
Codes in determining the amount of the budget for environmental functions. The Minister of 
Finance establishes general guidelines and allocations of funds for special allocations in the 
environmental sector each year. With regard to mercury management, the Ministry of Finance 
is one of the lead agencies within the INSW created by the government to streamline the 
import process, which is a national system that allows for single and synchronous submission 
of data and information, as well as single decision making to grant customs permits. and 
dispensing of goods. So, industries or manufacturers who wish to import B3 from abroad 
must register through INSW. 

6.1.9 Ministry of National Development Planning (Bappenas)  
The Ministry of National Development Planning / Bappenas has the task of carrying out 
government affairs in the field of national development planning to assist the President in 
carrying out the state administration, as regulated in Presidential Decree Number 65 of 2015 
concerning the Ministry of National Development Planning. It is hoped that Bappenas will 
make program plans at the Ministry of Environment and Forestry, Ministry of Health and 
related ministries to increase human resource capacity, supervision, use of mercury-free 
technology and handling mercury waste as well as restoring mercury contaminated land, 
especially in ASGM locations. 

6.1.10 Ministry of Communication and Informatics (Kemenkominfo) 
The related regulation is Presidential Instruction Number 9 of 2015 concerning Public 
Communication Management. In this Inpres, the Ministry of Communication and Information 
can act as a coordinator for the management of national public communications to promote a 
particular issue. 

6.1.11 Food and Drug Supervisory Agency (BPOM) 
BPOM is a non-ministerial government institution that has the task of carrying out 
government tasks in the field of drug and food control in accordance with the provisions of 
laws and regulations. BPOM has functions including preparation and stipulation of norms, 
standards, procedures and criteria in the Field of Drug and Food Control.  

6.1.12 Agency for the Assessment and Application of Technology (BPPT) 
BPPT is a non-departmental government institution that is directly responsible to the 
President, based on the Presidential Decree of the Republic of Indonesia (Keppres) Number 
47 of 1991 concerning the Agency for the Assessment and Application of Technology. BPPT 
is led by a Chairperson and has main duties including: a. providing services to government 
and private agencies in the application of technology; and b. carrying out activities for the 
study and application of technology that support government policies in the field of 
development and application of technology for industrial enhancement and development. 
BPPT has carried out various activities, including in collaboration with the Ministry of 
Environment and Forestry, the focal point for the national program, in preparing technology 
designs for non-mercury-based gold processing pilot-scale projects. A non-mercury based 
gold processing pilot plant has been built in Lebak Regency, in collaboration with the Lebak 
Regency government. BPPT has provided training and demonstrations on non-mercury gold 
processing at several ASGM locations. BPPT plans to make a Detailed Engineering Design in 
4 (four) other ASGM locations to support the Ministry of Environment and Forestry in 
building the same pilot plant, and build a non-mercury-based gold processing pilot plant in 
the ASGM group in the Kulon Progo People's Mining Area (WPR), Yogyakarta. 
Furthermore, BPPT and KLHK plan to build non-mercury gold processing facilities in 14 
(fourteen) districts. BPPT and its partners have also initiated the establishment of the 
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Indonesian Center for Artisanal Mining (INCAM), which consists of a research and 
technology center and a training center.  

6.1.13 Ministry of Transportation (Kemenhub) 
The Ministry of Transportation has the authority to issue B3 waste management permits for 
B3 waste transportation activities after receiving B3 waste transportation recommendations 
from the Minister of KLHK (PP 101/2014 Article 51). The Minister of Transportation 
receives a copy of the report on the implementation of transporting B3 waste from the 
transporter which is submitted to the Minister of KLHK (Article 52). 

6.1.14 Ministry of Agriculture (Kementan) 
The Minister of Agriculture regulates the procedures for registration and permit applications 
after receiving recommendations from the Pesticides Commission, which has members from 
various ministries and experts. Furthermore, through Permentan Number 107 / Permentan / 
SR.140 / 9/2014, the Minister of Agriculture regulates the control of pesticides, namely a 
series of inspection activities on the procurement, production, distribution, storage, use and 
destruction of pesticides in order to guarantee their quality and effectiveness, not to disturb 
human health and safety as well as environmental sustainability. 

6.1.15 Capacity Building for National Stakeholders 
The sustainability of mercury-free interventions in the ASGM sector depends on the 
capacity of national systems to assess, plan, support, implement and monitor such 
interventions. In this regard, the GOLD-ISMIA Project has conducted capacity building 
activities for twenty-three (23) government entities at national, provincial and local 
levels involved in/responsible for providing extension services to ASGM in six (6) 
project priority sites. This step resulted in a list of capacities that the Project considers 
important to be possessed by government entities for sustainable, mercury-free 
interventions in the ASGM sector. In-depth assessments were aimed at understanding 
the knowledge and capabilities of the government officials to (i) assist the ASGM sector 
in adoption of non-mercury best practices, (ii) monitor the existing ASGM activities and 
the implementation of relevant regulations, and (iii) support regulatory/policy reform 
towards simpler, clearer and more affordable ASGM formalization processes including 
mining permitting and licensing (Planet Gold Factsheet, 2020). 

6.2 Subnational Level Stakeholders 

6.2.1 Local Government (Pemda) 
Local governments have the authority to carry out concurrent government affairs as 
mandated in Law Number 23 of 2014 concerning Regional Government. Concurrent 
government affairs submitted to the regions form the basis for the implementation of 
regional autonomy. As per Article 12, government affairs which fall under regional 
authority include, among others, the environment, health, agriculture, energy and 
mineral resources and trade and industry. 

Law Number 32 Year 2009 Article 59 states that B3 waste management requires a 
permit from the minister, governor or regent / mayor in accordance with their 
respective authorities. The minister, governors or regents / mayors are obliged to state 
environmental requirements that must be fulfilled and obligations that must be obeyed 
by the B3 waste manager in the permit. Furthermore, Article 63 paragraph (2) and (3) 
regulates the duties and authorities of the provincial government (pemprov) and 
district / city government (pemkab / city). 

Provincial / district / city governments are responsible for handling and training for 
emergencies due to the release of B3 waste into the environment as stipulated by 
Government Regulation Number 101 Year 2014 Articles 226-229. The provincial / 
regency / city government according to its authority initiates and leads the 
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implementation of emergency countermeasures as stipulated in Articles 234, 235 for the 
supervision of B3 waste management as stipulated in Articles 238-240, the provincial / 
regency / city government shall supervise the permits it grants in accordance with its 
authority. There are administrative sanctions in the form of a government coercive 
written warning or suspension of B3 waste management permits in accordance with 
their authority (see Articles 234, 244, 245, 251 of Government Regulation Number 101 
of 2014). 

The central government has the authority to regulate the management of B3 and B3 
waste, the provincial government regulates the collection of B3 waste across districts / 
cities in 1 (one) provincial region and the district / city government regulates the 
temporary storage and collection of B3 waste in 1 (one) regency / city. 

As for mining activities, based on Law Number 4 of 2009 are as follows; Article 9 
paragraph 2 mining areas are stipulated by the government after coordinating with local 
governments as a result of mining investigations and research in the framework of 
preparing WP. Article 14 determination of WUP by the government after coordinating 
with the regional government and submitted in writing to the DPR-RI. 

According to Article 21 of Law Number 4 of 2009, community mining areas (WPR) are 
determined by the regents / mayors after consulting with the district / city DPRD. 
However, with Law Number 23 of 2014, the WPR is subsequently determined by the 
provincial government (Governor). The provincial government determines community 
mining permits for metal mineral, coal, non-metal minerals and rock commodities. 

The authority of the regional government in health matters is regulated by Law Number 
36 of 2009 concerning Health, in agricultural affairs regulated by Law Number 12 of 
1992 concerning Plant Cultivation Systems. Furthermore, Law Number 7 of 2014 
regulates the authority of local governments in trade affairs and in industrial affairs 
regulated by Law Number 3 of 2014. 

6.2.2 Associations 
Mining-related associations in Indonesia include the Indonesian Mining Association 
(IMA) and the Indonesian People Miners Association (APRI). With regard to mercury, 
IMA has made efforts, including approaches to civil servant investigators to curb illegal 
coal and gold mines in Indonesia that use hazardous substances such as mercury. APRI's 
activities related to mercury include collaborating with the Ministry of Environment and 
Forestry in surveying and inventorying ex-mining open land throughout Indonesia, 
holding an International People's Mining Conference in 2016 which was attended by 
more than 1000 miners and representatives from 10 friendly countries, initiating 
(negotiation process) of cooperation with several parties, including universities, 
Puslitbang tekMIRA, business associations, banks, and several other private parties. In 
addition, APRI is also working with TekMIRA and ESDM of West Java Province in 
determining the most optimal processing system with mercury-free and 
environmentally friendly technology and equipment to get maximum recovery, which is 
above 90%. In 2018, APRI has pledged that it will no longer use mercury in gold mining 
activities. 

6.2.3 Non-Governmental Organizations (NGOs) 
Several NGOs in Indonesia are involved in mercury management including BaliFokus, 
Pure Earth / Blacksmith Institute, Medicuss Foundation, Tambuhan Sinta Foundation 
(YTS) and Artisanal Gold Council (AGC), Mining Advocacy Network (JATAM), Indonesian 
Forum for the Environment (WALHI) and the Indonesian Center for Environmental Law 
(ICEL). The activities carried out by these NGOs include the following: 

 Environmental advocacy related to mercury; 
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 Project for developing national and regional approaches to environmentally 
friendly mercury management projects in Southeast Asia; 

 Monitoring of mercury for several environmental parameters in several hotspots 
and areas together with local stakeholders and reported to relevant authorities 
as information for policy makers; 

 Mercury-free health service pilot program; 
 Compilation of mercury inventory and trade in ASGM in Southeast Asia; 
 Outreach and increase public awareness of the dangers of mercury; 
 Research on the impact of mercury on health and the environment in various 

ASGM locations by testing blood, hair and urine samples and measuring mercury 
concentrations in the air; 

 Mercury-Free Technology Activities for ASGM and Mercury Contamination 
Activities from ASGM, including training for traditional gold miners using 
mercury-free methods and carrying out clean-ups; 

 Educational programs and community projects to prevent the release of toxic 
mercury used in gold mining into the environment. 

6.2.4 Universities 
Various universities in Indonesia have collaborated in capacity building and providing 
knowledge for activities carried out by associations, NGOs, government and local 
governments related to mercury management. Activities carried out include research 
and studies related to mercury, including mapping the impact of mercury on the 
environment, and health and socio-economics around the ASGM locations such as that 
carried out by the Bandung Institute of Technology (ITB) and Brawijaya University in 
collaboration with the Ministry of Environment and Forestry in 2018. This activity was 
carried out by taking and testing samples in the laboratory as well as interviews and 
health checks of miners in 8 (eight) ASGM locations to determine the impact of mercury 
on health and the environment. Apart from the government, there has also been 
cooperation between universities and mining-related associations in Indonesia, 
including a collaboration between APRI and the University of Nusa Cendana Kupang 
(East Nusa Tenggara), Halu Oleo University (Kendari Southeast Sulawesi) and Pattimura 
University (Ambon Maluku). 

6.2.5 Determination of a Mining Area (WP) 
It is the National Government's authority to determine mining areas (WP). However, 
Article 6 of Law No.3 of 2020 stipulates that the determination of a mining area may 
only be carried out after the National Government coordinates with the Provincial 
Government. This is to be based on data held by both parties, and submitted in writing 
to the House of Representatives. Thus, in the context of selecting and establishing a new 
mining area, the central and regional governments must work together to carry out 
research on an area, including an investigation and inventory of gold resources, and 
mining exploration. Part of the authority of the National Government can be delegated 
to the Provincial Government. Stakeholders basically consist of four parties: National 
and Provincial Governments; the Local Government; the DPR RI; and Mining 
Entrepreneurs at large, medium, and small scales. 

6.2.6 Allocation of a Community Mining Area (WPR) 
Stakeholders include provincial governments, district / city governments, 
entrepreneurs, and mining communities. Areas of authority and responsibility are as 
follows: 
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• The most important task is for the provincial government to submit recommendations 
regarding the location of the WPR to the central government for approval by the 
Ministry of Energy and Mineral Resources. 

• The District / City government must facilitate the process of formalizing the people's 
mining business to obtain an IPR. An IPR may be granted based on an application 
submitted by local residents, either by individuals, community groups, or cooperatives. 
The Sub-National Government should oversee the implementation of IPR, while the 
National Government (Mining Inspector) is responsible for technical and environmental 
aspects. Technical guidance on business, mining techniques and environmental 
management is provided by the Directorate General of Mineral and Coal. Based on 
Article 73 of the Mining Law, the obligations of regency / city governments are: firstly, 
to carry out coaching in the mining community; secondly, to be responsible for the 
technical security of the people's mining business; thirdly, to appoint a mining 
inspector; fourthly, to record production results and report these to the minister and 
governor. 

• Mining communities must meet a number of requirements to obtain an IPR, including 
administrative requirements, technical requirements, and financial requirements. 

6.2.7 Spatial Planning Stakeholders 
The granting of Community Mining Areas (WPR) must refer to the Regional Spatial 
Planning (RTRW) in the regencies and provinces. In GR No. 15/2010 concerning Spatial 
Planning, it is stated that spatial planning is a process for determining spatial structure 
and spatial patterns which includes the preparation and determination of spatial plans. 

Stakeholders in spatial planning are as follows: (1) institutionally, the provincial 
government is represented by the Public Works and Spatial Planning Office (PUPR); (2) 
city and district governments (3) companies or investors, especially those who need a 
business location. At the level of regencies and cities, the stakeholders are: (1) the 
regency or city government as represented by the PUPR service; (2) the business world 
that will operate in the regency / city area; (3) the central government and (4) the 
provincial governments.  

6.2.8 Environmental Documents 
Stakeholder roles and responsibilities are dependent upon the level of paperwork 
required. 

 For UKL-UPL: (1). Initiator. (2). The government consists of two layers of roles; 
at the assessment level, there is a verification and recommendation team. At the 
permit issuance level, there are governors, mayors / regents, PTSP. 

 For AMDAL, according to PP 27/2012: (1). Initiator (person or legal entity). (2). 
Government which consists of two levels of roles; at the assessment level, there 
is a KPA secretariat, a technical team and an AMDAL appraisal commission. At 
the approval level and for issuance of permits, there are governors, mayors / 
regents, and the PTSP. 

Government: The government is obliged to make a decision whether a planned activity 
is environmentally feasible or not. This environmental feasibility decision is intended to 
protect the interests of the people and compliance with sustainable development 
policies. To make a decision, the government needs information that can be accounted 
for, originating from both the owner of the activity / initiator as well as from other 
interested parties. This information is systematically compiled within the AMDAL 



 

 66

document. This document is then assessed by the AMDAL Appraisal Commission to 
determine whether the information contained therein can already be used for decision-
making and to assess whether the planned activity can be declared feasible or 
inappropriate based on environmental eligibility criteria established by Government 
Regulations. 

Initiator: The person or legal entity responsible for a business plan and / or activity to 
be carried out. The initiator is obliged to carry out an AMDAL study. Although the 
proponent can appoint another party (such as an environmental consultant) to assist in 
carrying out the AMDAL study, the responsibility for the results of the study, and for the 
implementation of the AMDAL provisions, remains with the initiator of the activity. 

Communities of Interest: Communities of interest are those people who are affected 
by all forms of decisions made during the AMDAL process. The community has a very 
important role to play, which is to be equal to the position of other parties involved in 
the AMDAL. In the study, the community is not to be considered the object of the study, 
but participates in the decision-making process on matters relating to the AMDAL. Thus, 
a space is made for local people to convey the aspirations, needs, and values of the 
community, and to make proposals for solving problems to get the best outcome. In the 
AMDAL process, the community is divided into two categories, namely: 

1. The affected community: the people who will feel the impact and the existence of 
the planned activities (beneficiary groups), and disadvantaged or at-risk groups. 

2. The observer communities: the communities that are not affected by an activity 
plan, but who are concerned about the activities and the resulting 
environmental impacts. 

The high cost of creating the environmental documents, and the frequently corrupt 
practices of licensing providers (illegal/unofficial levies) often hamper the AMDAL 
licensing process and the provision of other environmental documents.  

The common public perception is to doubt that the reclamation plan will be realized in 
accordance with the plan or that any effort will take place at all. This general scepticism 
can make it difficult for companies to get approval for reclamation and post-mining 
plans. 

6.2.9 Reclamation Plans 
Stakeholder roles and responsibilities are as follows: 

 Mining permit holder companies are responsible for preparing reclamation 
plans and for consulting with stakeholders. 

 Subnational governments have the role of providing regulatory guidance and 
consultation for the preparation of reclamation and post-mining plans. Once all 
due processes have been met, the government is the party that gives approval to 
the final document. The Department of Energy and Mineral Resources, KLHK, 
Bappeda, and other agencies are also deemed relevant in reclamation planning. 

 Affected communities are to be consulted on post-mining planning and 
reclamation. Community approval is to be included in the official report made by 
the company. 

6.3 Barriers to Formalization 

6.3.1 Lengthy Approval Processes 
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Based on the Decision of the Constitutional Court 10 / PUU - X / 2012, the Minerba Law 
is to be read as follows: Article 6 (1) e: "Determination of WP carried out after being 
determined by the regional government and in consultation with the House of 
Representatives of the Republic of Indonesia"; Article 9 paragraph (2) "WP as referred 
to in paragraph (1) shall be determined by the Government after being determined by 
the regional government and consulted with the House of Representatives of the 
Republic of Indonesia".  

The Mining and Energy Law no.4 of 2009 states that any kind of community mining 
activity must be licensed. However, a community mining license (IPR) can only be 
granted within an area that has been already been designated as a community mining 
area (WPR). In reality, very few community mining areas have been established for gold 
miners, and it is difficult to designate an area as WPR, as the subnational and national 
government must first make sure that the area is free from any conflicting issues and 
has no overlapping permits. 

Existing mining communities may propose that a community mining area be established 
for them, by making a proposal to the Regent. The legal foundation for this is in Article 
24 of UU.No.4/2009 which states: "an area or location where community mining already 
takes place but is yet to be designated as WPR should have priority to be designated as 
WPR". 

According to Article 67 verse (1) of UU.No.4/2009, "A Regent or a Mayor may grant a 
Community Mining License to a local community, either in the form of an individual 
license; a license for a group; or a license for a cooperative. Article 68 verse (1) states 
that the size of the IPR is to be based on the type of licensee: (a) an individual is only 
allowed to have 1 (one) hectare, (b) a community group is allowed to have a maximum 
of 5 (five) hectares, and/or (c) a cooperative may have a maximum of 10 (ten) hectares. 
Verse (2) states: "an IPR is to be granted for a period of five years at the most, which can 
be extended if necessary". 

6.3.2 Restricted Legal Frameworks 
The long approval process from the ministry is often a problem for the provincial and 
district governments, because community mining activities will usually continue in the 
meanwhile. However, any mining activities that are carried out outside of the WPR are 
considered illegal. Under these conditions, it is difficult for the provincial and district 
governments to provide guidance or business formalization assistance, as the WPR has 
not yet been established. Unfortunately, there are only a handful of ASGM sites in 
Indonesia that have satisfied all of the legal requirements above, which are very difficult 
to achieve. Almost all ASGM in Indonesia can therefore be classified as illegal or informal 
at this time.  

6.4 Miners Cooperatives 

6.4.1 Consensus and Cooperation 
The establishment of a miner’s cooperative is the main requirement for community 
mining. Cooperatives can be ideal business institutions, as they are protected by 
government laws which allow indigenous organizations and leaders to develop the 
economic resources of the community.  Cooperatives run by indigenous peoples should 
therefore be empowered to organize their use of natural, human, and financial resources 
to build collective strength in accordance with traditional values (musyawarah dan 
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gotong-royong) such as working by consensus and through mutual cooperation (AMAN, 
2015). 

6.4.2 Access to Financial Resources 
One of the main management issues faced by indigenous people is the situation in which 
the utilization of economic resources is done mostly for the benefit of individuals. As 
government is supposed to support the interests of communities, it is logical for 
Coooperatives or other Community-Owned Enterprises to exist in order to facilitate 
their economic independence. There are basically four types of financial resources that 
communities can access to develop a sustainable gold mining business: through a 
project scheme with donor funding; through fundraising; through loans, or by way of the 
Regional Budget (APBD) or the National Budget (APBN). Public-private partnerships can 
also position indigenous people as rights holders, so that they can become shareholders 
in enterprises that may generate more financial resources. CSR funding (as regulated in 
Law No. 40/2007 Chapter V, article 74, and Government Regulation No. 47/2012 on 
CSR, as well as in Government Regulation 93/2010 on Tax Incentives) can also be a 
feasible source of financial resources which will not violate the rights of indigenous 
communities (AMAN, 2015). 

6.4.3 Requirements to Create a Functional Cooperative 
Legalization of community mining must follow the stipulations in the prevailing laws 
and regulations, namely (1) social preparation for the indigenous people, (2) 
establishment of cooperatives, and (3) preparation to complete the IPR requirements.  

In terms of social preparation, the requirements for forming a cooperative are to ensure 
that: (1) all members have a strong motivation and objective (2) all members 
understand the aims and objectives (3) an appropriate business model has been 
determined by the members, and (4) members agree to pay the capital contribution that 
allows the cooperative to operate. 

IPR requirements are based on Article no 48 verse (2) of PP.No.23/2010 which states: 
"in order to obtain an IPR, the applicants should satisfy (a) the administrative 
requirements, (b) the technical requirements, (c) the financial requirements. To satisfy 
these three requirements, Article no 3 point (c) of PP.No.23/2010 states: "the 
administrative requirements as referred to in verse (2) point (a) for a local cooperative, 
should at least cover the following: (1) an application letter, (2) a tax identification 
number, (3) a deed of organization with official endorsement from relevant authorities, 
(4) a description of the type of commodity to be exploited, and (5) an affidavit from the 
local village officials.  

Furthermore, the financial requirements should follow the Article no 48 verse (5) of 
PP.No.23/2010: "the financial requirements as referred to in verse (2) point c should be 
provided in a financial report for the previous year, and only applies to local 
cooperatives. 

In addition to meeting these requirements, the board of the cooperative and its 
members should have a clear understanding of and be able to fulfill the obligations after 
being granted the license as regulated by Law No. 3 of 2020. This obligation should 
adhere to Article 70 of Law no. 4 of 2009 concerning Mineral and Coal Mining, in which 
IPR holders are required to: (a) carry out mining activities no later than 3 (three) 
months after the IPR is issued; (b) comply with laws and regulations in the fields of 
mining safety, environmental management, and comply with applicable standards; (c) 
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managing the environment together with the minister; (d) pay people's mining fees; and 
(e) submit periodic reports on the implementation of people's mining business activities 
to the Minister. IPR holders are prohibited from transferring IPR to other parties. 

Lastly, a cooperative shares the duty to fulfil these obligations with the district 
government, as stipulated in Article no 73 of UU.No.4/2009 which states: 

1. The local government must assist the business with mining technology, capitalization, 
and marketing components in order to improve the community mining capacity. 

2. The local government is responsible for the technical security of community mining, 
including: health and safety; environmental management; and post-mining activities. 

3. In order to implement the technical duties referred to in point (2), the local government 
should appoint a functional mining inspector that fits the requirements as stipulated. 

4. The district/municipality government should record the production results from all 
community-mining businesses in the area and regularly report these results to both the 
Ministry and the Governor. 

6.5 Collective Challenges 

6.5.1 Micro-Scale Considerations 
Veiga usefully distinguishes between: a) micro-scale, informal, artisanal; b) small-scale, 
illegal, semi-mechanised; and c) medium-scale, illegal, mechanised. On the 
microartisanal side, ASGM can involve independent miners working marginally 
productive alluvial gold tracts, experiencing high levels of vulnerability. Towards the 
more medium-scale end of the spectrum, informal goldmining moves into more complex 
organisational and hierarchical labour arrangements, working deeper and more 
valuable alluvial, hard rock or riverine deposits with more significant levels of 
technology, investment and debt relations and operations linked to powerful business 
interests and political patrons. Across this range, informal gold-mining is also 
characterised by changing socio-technological practices, multi-scaled governance 
systems, varying degrees of miners’ geographical and livelihood mobility and complex 
socio-environmental transformations. This diversity of ASGM actors, practices, 
institutional arrangements and environmental outcomes has significant implications for 
program and policy development on formalization (Barney, 2018). ASGM defines the 
activity of small, medium, informal, legal and illegal miners who use rudimentary 
processes to extract minerals. Indonesia has very little (if any) formal small-scale 
mining, and therefore ASGM in the context of Indonesia refers almost exclusively to 
artisanal gold mining (Haris, 2014). 

Understanding the material, social and political–economic basis for ASGM is a 
precondition for effective policy intervention. Some of the ASGM is simply too dispersed, 
small in scale and of marginal economic value to attract significant project or state-
based support. For this ‘micro’-artisanal gold-mining, limited formalization in the form 
of lifting the burden of illegality could be the most immediate ‘pro-poor’ option 
available. Moving towards the medium-scale of the informal mining spectrum, involving 
use of machinery and more valuable gold deposits, zoning and use rights acceptable to 
local communities could be devolved for local benefit with the support of state 
governments, while also avoiding costly and highly bureaucratic formalisation 
procedures. State or donor support packages could also target more capitalised and 
mechanised mining activities that fall outside of the artisanal or small-scale range, with 
a focus on dialogue, establishing and enforcing community zoning regulations, working 
towards professionalisation, promoting workplace safety and improved environmental 
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standards, and providing access to credit and technology, with the aim of shifting this 
activity into the fully formal sector (Barney, 2018). 

6.5.2 Barriers to Formalization in Alluvial Mining  
In Central Kalimantan, Barney (2018) finds that although some miner groups have 
gained livelihood security through having Community Mining Licences (IPR/WPR) these 
formalised miners also require an environmental permit from the provincial and district 
environmental agency (Badan Lingkungan Hidup) in the form of an environmental 
impact assessment document, as well as environmental management and monitoring 
plans. Thus, formalised community mining licence arrangements require miners to 
obtain significant paperwork, while local authorities apply extremely high surcharges 
for the permits. Limited to only 25 hectares in extent, community mining licensing limits 
mobility and flexibility in developing new mine sites, and therefore seems more readily 
suitable to fixed hard-rock deposits, rather than for more mobile and ephemeral alluvial 
gold-mining. For these reasons, the vast majority of alluvial mining groups in Central 
Kalimantan have avoided formalisation; and some have never heard of the possibility of 
a formal licence. Recently, the provincial government has promised 1,500 community 
mining licences as a step towards greater formalisation. However, the current 
permitting process for community mining areas and licences in Central Kalimantan is 
complex, costly and poorly organised, the procedures are not adhered to, and formal 
permits are only used by a few dozen miners as a means of providing partial protection 
from police patrols (Barney, 2018). 

  



 

 71

7 Mercury Trade and Demand 

7.1 Mercury Procurement 

7.1.1 Import Regulations  
Indonesia does not legally produce mercury and does not have any licensed mercury mining 
activity. Mercury used in Indonesia is procured from overseas through an import mechanism. 
Due to its hazardous characteristics, the GOI has regulated mercury imports through Trade 
Minister Regulation No. 44/M-DAG/PER/9/2009 on the Procurement, Distribution, and 
Control of Hazardous Materials, and as amended by Trade Minister Regulation No. 23/M-
DAG/PER/9/2011. Under these administrative regulations, mercury importation may only be 
conducted by a party who has secured an Import Permit for Hazardous Materials (IP-B2) and 
has registered as a licensed Importer of Hazardous Materials (IT-B2). In addition, mercury 
import gateways are limited to five ports: Belawan seaport in Medan, Tanjung Priok in 
Jakarta, Tanjung Emas in Semarang, Tanjung Perak in Surabaya, and Soekarno Hatta in 
Makassar. Mercury imported by a licensed IP-B2 company may only be allocated for use in 
the designated production processes of that company, and the company is prohibited from 
transferring or trading its mercury. Meanwhile, a licensed IT-B2 importer who has been 
appointed and granted an authority to import mercury by the Trade Minister may only 
distribute it to one end user: namely, PT Perusahaan Perdagangan Indonesia (PPI).  

7.1.2 Mercury Imports into Indonesia 
Based on the export notifications of several countries between 1998 and 2014, more than 
2,000 tons of mercury was exported to Indonesia during that period. However, the amount of 
mercury registered as having been imported during the same period was only approximately 
277 tons (Balifokus, 2017). The BaliFokus 2017 report recognises that much of the mercury 
trade in and out of Indonesia is not captured by the Indonesian Bureau of Statistics. The UN 
Comtrade database shows that 2,348 tons of mercury was exported to Indonesia between 
1998 to 2014. However, the Indonesian UN Comtrade database shows only 555 tons as 
having been imported during that period. The Ministry of Trade analysed this discrepancy 
(Badan Pusat Statistik) and found that in 2012 alone, Indonesia imported only 0.99 metric ton 
of mercury, while the Global Trade Information Service (GTIS) data showed the world 
exported 336 ton of mercury to Indonesia. Indonesia first started importing mercury in 1989. 
Then, from 1989 to 2013, mercury imports grew from 154 to 366 tonnes per annum (Pidani, 
2017). In 2012, it was estimated that 300 tons of mercury entered Indonesia illegally while 
the imports recognized by the Government of Indonesia only amounted to 2.5 tons (DPR-RI, 
2017). Today, only medical equipment, lamps, and paint industries continue to use mercury 
legally. The Trade Ministry’s data showed that in 2011, only 582,25kg of mercury was 
imported for industrial purposes by licensed IP-B2 importers, while in 2010-2012 there were 
no licensed imports of any mercury at all. Meanwhile, monitoring at ASGM sites shows that 
mercury continues to be used intensively. Clearly, the vast nature of the Indonesian 
archipelago enables mercury to enter the nation via unauthorized entry-points. For example, 
in West Kalimantan, mercury enters the country from land and sea routes along the border 
with Malaysia (Mongabay, 2018).  

7.1.3 Domestic Sources of Mercury Supply 
By 2016, global trade in mercury had shifted decisively. The international export bans 
meant the center of gravity for mercury transferred from the Northern hemisphere to 
East Asia and South America. New routes from Mexico to Bolivia and Indonesia to 
Singapore were emerging. Meanwhile, new sources of supply appeared, namely mercury 
mines (UNEP). Cinnabar is the most common source of mercury in nature and has been 
mined for thousands UNEP has noted that “Between 2011 and 2015, Indonesia and 
Mexico opened new mercury mines, in both cases before they had ratified the Minamata 
Convention,” (Maxson et al., Report on Global Mercury Supply, Trade and Demand, 
UNEP 2016 cited in IPEN, 2018). 
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7.1.4 Cinnabar Mining 
In May 2016, a field team from KLHK collected data at the Gunung Tembaga cinnabar 
mine in Seram through observation and in-depth interviews, finding that cinnabar 
mining had been taking place since December 2012, when there had been 3,000 miners, 
and which number had dropped to 1,900 miners by March 2016. Most of the miners 
were immigrants rather than locals. Buyers of the cinnabar ore were found to come 
from major cities in Java, including: Jakarta, Bandung, Sukabumi, Tasikmalaya, Garut, 
and Surabaya. Those benefitting most from the mining activity were the management of 
the miner’s cooperative and the sellers of the ore. Miners were strongly opposed to the 
existence of a mining license (IUP) for the area, held by a company named PT Nusa Ina 
Buana, and there was also social conflict between the village of Desa Iha and the 
neighbouring village of Desa Luhu, over land claims on the 10Ha site (KLHK, 2017. PPT: 
Field Data on the Circulation of Mercury and Cinnabar Ore).  
 
In 2017, Antara News reported that high domestic demand for mercury has given rise to 
the emergence of a cinnabar quarry in West Seram District (SBB) and that most of the 
residents of Iha-Luhu Village and the surrounding areas had become cinnabar miners. 
Cinnabar mining was being carried out openly by the residents without any permit from 
the government, and buyers were paying the high price of Rp 50,000 to Rp 100,000 per 
kilogram for cinnabar ore. At Gunung Tembaga, the cinnabar ore is sold directly to 
collectors who then make contact with large buyers in Jakarta, Ambon, Bogor, Bekasi, 
Sukabumi or Surabaya. The cinnabar ore was being packaged in containers and sent 
using the services of container companies through ports to major cities, including 
Jakarta. This illicit business also involved influential people (oknum) to streamline the 
delivery process. The delivery mechanism is provided through ports such as Liang 
Harbor, Hitu or other large ports as may be determined by the buyers. Mercury refining 
activities were also taking place in Dusun Ahuru Hamlet, in Batumerah Village, Sirimau 
District, in Ambon City (Mongabay, 2017). 
 
The condition at the cinnabar mines in Iha-Luhu (West Seram) is that there are more 
than two thousand workers and most of them are not local residents, but outsiders. 
Cinnabar has been sold freely to Jakarta, Surabaya and West Java and we have been 
informed that one of the biggest cinnabar processing activities is in South Sukabumi. 
Cinnabar mining in West Seram is estimated to be the largest in Indonesia. It is also 
suspected to exist in Kalimantan and Sulawesi, but on a smaller scale. Thus, it is well 
known that the largest cinnabar mine is in Iha-Luhu. In fact, quite a few companies, both 
local and external, have contacted the Kodam, asking to work with us to manage this 
mine, but we have told them that they are not permitted to mine cinnabar ore because 
there are no regulations about it from the central government. And it is very possible 
that the ore originating from Iha-luhu has not only been taken for domestic mercury 
production because many businessmen came to Ambon from mainland China and were 
aggressively competing for access to the resources. However, we could not let that 
happen, so we immediately provided our input to the provincial government, in this 
case the Governor, so that the regional government would also protect the cinnabar ores 
that exist here in Iha-luhu so that they are not controlled by outsiders (DPR-RI, 2017). 
 
Yohannes Yudi Prabangkara (Ass Dep Infrastructure Mining & Energy – Ministry of 
Coordinating Home Affairs) gave a talk at the recent IAGI-MGEI exploration seminar 
(May 2017) wherein he was part of a combined government team that visited the 
Maluku cinnabar mining areas. He confirmed that much of the ore travels to Surabaya 
and Sukabumi for primitive smelting, and then is traded throughout the 165 kabupatens 
in 13 provinces for use in the illegal gold processing industry. The gold is often on-sold 
to the 15 gold refineries located in neighbouring countries. He also said that the mines 
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are “protected” by various locally connected interests, and can produce about $3 million 
/ day in overall production, and that it is not an easy matter to disband such illegal 
cinnabar and gold mining districts, along with their supporting industries and powerful 
partners. 
 

7.1.5 Cinnabar Smelting 
In Sukabumi, in 2016, there were four subdistricts with cinnabar smelters: Parakan 
Salak; Bojong Genteng; Kelapa Nunggal; and Parung Kuda. In the village of Kampung 
Bola (in the Parung Kuda subdistrict) there were 30 people that owned cinnabar 
smelters. Researchers found that 1.5 tonnes of cinnabar would yield 600kg of mercury 
with a purity of 50-60%. In one village in Bojong Genteng subdistrict alone there were 
60 to 70 cinnabar smelters (tungku pembakaran). In Parakan Salak district there were 
about 30 cinnabar distilleries operated by local people supported by powerful financiers 
and individual investors, producing an estimated 36 tons of elemental mercury per day 
(Balifokus, 2017). These reports were corroborated by the “Realitas” television show 
entitled “Mercury Made in Sukabumi” by Metro TV which aired in January 2017. The 
show outlined the business model of cinnabar distilleries as follows:  

 Cinnabar ore is purchased for IDR 30,000 - IDR 200,000/sack (1 sack = 15-20 
kg) 

 Capacity per cinnabar smelter is 1.5 tons of cinnabar ore = 600 kg of Hg 
 Hg price is min. IDR 320,000/kg up to IDR 1,200,000/kg (depending on purity) 
 Daily production from 60 stoves x 600 kg Hg = 36,000 kg (approx.1,000 flasks) 
 Revenue/day is 36,000 kg x IDR 320,000/kg = IDR 11.52 billion (USD 820,000) 
 Distilleries for hire at IDR 35,000 per kg of cinnabar ore, minimum 1,000 kg. 

The act of buying, collecting, sending, or doing their own processing by means of 
distillation carried out by illegal cinnabar businessmen is very contrary to Law Number 
4 of 2009 concerning Mineral and Coal Mining (Minerba). 

7.1.6 Cinnabar Trade Prevention 
On 9 November 2015, the Directorate General of Customs and Excises (DJBC) working 
with the Ministry of Energy and Mineral Resources, Ministry of Finance, and the police, 
took control of a shipment of 80 containers filled with illegal minerals, at the Tanjung 
Priok port in Jakarta. This was the first major action to prevent mercury exports 
including cinnabar ore, and the minerals were valued at approximately USD 5.5 million. 
This was the biggest case in 2015. The illegal minerals were to be exported to the 
Netherlands, Taiwan, Korea, Hong Kong, India, Singapore and Thailand. Prior to this, in 
August 2015, Indonesian Customs had also halted 13 tons of cinnabar ore at Tanjung 
Priok Port that was going to be exported by 3 companies to Hong Kong and Eritrea. The 
MoEF officials stated that the exporters failed to provide proper paperwork on where 
the cinnabar ore had been mined and could not show any permit to mine cinnabar ore 
(Balifokus, 2017).  
 
Although the cinnabar mine was officially closed at the end of 2017, a shipment of 100 
kg of cinnabar was recently intercepted by the Yos Sudarso Port Regional Police, in 
Ambon. A total of 100 kg of neatly wrapped cinnabar ore was transported by an Ambon 
Post Office car. The ore was planned to be shipped to Bau-bau, in Southeast Sulawasi. 
The ore was obtained from Luhu Village, Huamual District, West Seram Regency 
(DetikNews, 2018).  
 
The West Seram Police Criminal Investigation Unit in Maluku also secured 170 
kilograms of cinnabar in Iha Village, Huamual District, on 11 June 2018. The cinnabar 
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was allegedly obtained from the Gunung Tembaga location although the mine site was 
closed by the local government in 2017 (regional.kompas.com, 2018). 

7.1.7 Mercury Trade and Supply in Indonesia 
In 2017, Balifokus published a highly definitive report entitled “Mercury Trade and 
Supply in Indonesia” in which it lists the contact details of 71 mercury traders who were 
found to be openly and actively trading mercury online through websites, direct selling, 
delivery services, and online trading platform transactions. Cinnabar ore and mercury 
sales and marketing were also found to be conducted widely using the popular B-2-B e-
commerce website, social-media platforms such as Alibaba, Facebook, Twitter, and 
Instagram (IPEN, 2018).  

7.1.8 Regulations on Trade and Supply of Mercury in Indonesia 
Regulations have existed on the issue of trade and circulation of mercury in Indonesia 
since 2000 through the Decree of the Minister of Industry and Trade No. 254 of 2000 
concerning the Import and Distribution of Certain Hazardous Substances, which 
includes mercury in the list of hazardous chemicals. This regulation has been amended 
several times, the latest being through Minister of Trade Regulation Number 75 / M-
DAG / PR / 10/2014 concerning the Second Amendment to Minister of Trade Regulation 
Number 44 / M-DAG / PRR / 9/2009 concerning Trade in the Distribution and 
Supervision of Hazardous Materials which explicitly prohibits the use of mercury in gold 
mining (DPRI-RI, 2017).  
 
The regulations governing the distribution and handling of mercury are National 
Government Regulation No. 74/2001 on the Management of Hazardous and Poisonous 
Substances, and the recent Ministry of Trade Regulation No.23/M-DAG/PER/9/2011 on 
Purchase, Distribution and Monitoring of Hazardous Substances. Only registered entities 
are allowed to legally import and distribute mercury. The central, district and provincial 
governments share responsibility for registering these business entities and monitoring 
and evaluating their trading activities (Pidani, 2017). 

7.1.9 Police Actions on Local Mercury Traders 
In 2019, in Sidoarjo, East Java, police disclosed details of illegal mercury trading that 
was uncovered by a cyber-patrol team. This was because the mercury was mainly being 
marketed through social media. The police secured 414 kg of ‘Gold’ brand mercury: a 
product from Germany which is illegal according to several articles, starting with Law 
Number 4 of 2009 concerning Mineral and Coal Mining with a maximum penalty of 
imprisonment for 10 years and a maximum fine of Rp. 10 billion. In addition, the 
perpetrators are subject to the Law of the Republic of Indonesia Number 7 of 2014 
concerning Trade Article 106 with a maximum penalty of imprisonment for 4 years or a 
maximum fine of Rp 10 billion. In addition, the police uncovered processing and refining 
of cinnabar by a producer from Southeast Sulawesi. They found purification tools for 
making mercury from cinnabar and packaging materials. The cinnabar was obtained in 
Maluku Province, and 500kg of mercury was made from every 1 tonne of cinnabar ore. 
This operation had been running since 2006 (detik.com, 2019).  
 
In the Sekotong and Pelangan areas of West Nusa Tenggara province, Krisnayanti et al. 
estimated that at least about 30 metric tonnes of mercury was being distributed per 
week to serve about 10,000 ball-mills at the price of IDR 1,5 million per kg. Mercury was 
transported to West Lombok from Surabaya via sea freight and delivered directly to 
users by car. The local sources stated that 5 or 6 cars operated as sellers and 
distributors of mercury all over Lombok. The government of West Lombok has now 
released a local government decree to prohibit mercury sales and use in the gold mining 
sector (Balifokus, 2017).  
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In Sekotong, it was very easy to find mercury as mercury traders sold it directly at 
processing locations like ordinary merchandise. Mercury is now more difficult to obtain 
because of the activities of the “Illegal Mining Task Force” which consists of members of 
the security forces; and because the government is actively working to cut the mercury 
supply chain. The police, the army, and the government have been explaining the 
dangers of using mercury and cyanide to ASGM communities. At the same time, 
operations to restrict mercury circulation have also been intense. Recently, four 
mercury dealers were arrested under Article 106 and Article 24 paragraph (1) of Law 
Number 7/2014 concerning Trade. Unlicensed traffickers are threatened with 
imprisonment for a maximum of four years or a maximum fine of Rp10 billion. The 
impact of this tightening has been that mercury prices have increased sharply. 
Previously the price of one kg of mercury was IDR 550,000, now it is IDR 1.6 million. In 
addition to curbing the circulation of mercury, the NTB Illegal Gold Mining Handling 
Task Force also oversees the circulation of fuel oil and cyanide which are suspected of 
being supplied for the needs of ASGM activities (Mongabay, 3 October 2019). 

7.2 Mercury Trade and Export 

7.2.1 Mercury Exports from Indonesia 
UN Environment has noted that mercury prices rose quickly from 2011 to 2013, while 
local demand from ASGM continued to increase, such that artisanal mercury mining in 
Indonesia gradually took on a much larger role: first to supply domestic ASGM demand, 
and then for the export market. In 2015, having exported less than 20(t) of Hg in 
previous years, Indonesia suddenly documented mercury exports of 284 (t) in one year, 
most of which was shipped to Hong Kong, Switzerland, Singapore, and Vietnam. At the 
same time, in March 2015, national government officials acknowledged that primary 
mercury mining was occurring in Indonesia, as primary mercury mining operations had 
been discovered in Maluku Province, West Kalimantan, and East Java. During the course 
of 2015, the Indonesian Customs seized at least 14 shipping containers of cinnabar and 
metallic mercury prepared for export and believed to be obtained from domestic mining 
(UN Environment, 2017).  
 
In 2015, Balifokus reported that Indonesia exported 283,767 kg of mercury to 15 
countries: namely, China (211kg), Eritrea (3,105kg), Hongkong (105,053kg), Malaysia 
(184kg), Holland (36,896kg), Papua New Guinea (25kg), Poland (62kg), Timor-Leste 
(450kg), India (6,417kg), Singapore (40,828kg), Vietnam (19,175kg), Switzerland 
(63,422kg), Thailand (24kg), Emirates (7,863kg), and the USA (52kg). Furthermore, 
Balifokus has reported that in 2015-2016, Indonesia became a mercury exporter (HS 
code 280540) to some countries, based on data obtained from the UN Comtrade 
database by searching for export notifications that Indonesia reported to trading 
partners in 2015 and 2016 (Balifokus, 2017). 

There is no official explanation why the export notification from Indonesia is 
unavailable but there are several possible explanations: 1) Some mercury online traders 
offer their services to export mercury to other countries. Several countries released 
their mercury import notification from Indonesia immediately as soon as the business 
settled and the order delivered. The problem lies in the paperwork from the Indonesian 
exporter or customs; 2) Delayed notification or reporting from Indonesia side; or 3) 
Exportation of mercury from Indonesia were done under the table. With the trade 
volume between 280 to 680 tons of mercury being exported annually and trading value 
between USD 2.6 million to USD 4 million plus domestic mercury trade of more than 
1000 tons per year with transaction value of more than USD 10 million (about Rp 133 
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billion), there is considerable risk and potential for mercury contamination (Balifokus, 
2017). 

Among the 5 largest exporter countries in 2016, Indonesia ranks the first with approx. 
635 tons, followed by Mexico (267 tons), Japan (147 tons), Singapore (108 tons) and 
India (48 tons). Although there is no ban on mercury exports, if the mineral was mined, 
extracted and processed illegally, export to other countries should not be allowed 
because it does not have adequate permitting documents in every stage (Balifokus, 
2017). 

In November 2015, the Director General of Indonesian Customs, Ministry of Finance, 
aborted the exportation of 80 containers containing illegal mineral, including cinnabar 
ore, valued at approximately USD 5.5 million. This was the biggest case in 2015. The 
illegal minerals were to be exported to the Netherlands, Taiwan, Korea, Hong Kong, 
India, Singapore and Thailand. Prior to this, in August 2015, the Indonesian Custom 
halted 13 tons of cinnabar ore at Tanjung Priok Port that was going to be exported by 3 
companies to Hong kong and Eritrea. The MoEF officials stated that the exporters failed 
to 14 provide proper paperwork on where the cinnabar ore had been mined and could 
not show any permit to mine cinnabar ore (Balifokus, 2017). 

Thus, in 2015-2016, Indonesia became a mercury exporter to some countries, and is 
now ranked the world’s largest mercury exporter. In 2017, as the mercury export bans 
in the EU, USA, Colombia and Japan (partial ban) were enforced, the top 5 major 
exporters of mercury recorded for 2017 were Mexico, Japan, Indonesia, Singapore, and 
India, respectively. In Indonesia, the production of mercury from small- scale and illegal 
cinnabar mining has taken place in Seram Island since 2012. The cost of locally-
produced mercury is about a quarter of the imported mercury and is sold widely in 
many ASGM hotspots (IPEN, 2018). 
 
On several occasions in 2015-2016, the media covered the stories of the victories made 
by the Indonesia Customs in preventing the illegal exportation of cinnabar ore and 
liquid mercury abroad. But although officials from the MoEF (KLHK) provided firm 
statements about the crack-down, delivery transactions to country and import notices 
reported by other partner countries stated otherwise. Until now, in Indonesia there is no 
ban on mercury exports as a commodity with the HS code 280540. Permendag 
No.75/2014 and previous regulations only prohibit the import, trade and use of 
mercury in the context of procurement. Among the 5 largest mercury-exporting 
countries in 2016, Indonesia ranked the first (635 tons) followed by Mexico (267 tons), 
Japan (147 tons), Singapore (108 tons) and India (48 tons). Although there is no ban on 
mercury exports, if the mineral was mined, extracted and processed illegally, export to 
other countries should not be allowed because of inadequate permitting documents at 
every stage (Balifokus, 2017). 

7.2.2 Mercury Prices 
On the map of mercury trade in the world in 2004, around 30% of the mercury entering 
Indonesia was estimated to be more or less illegal. Whereas in 2008 it was reported that 
almost 80% of the illegal mercury trade in the world entered Indonesia. As a result of this 
increased supply of illegal mercury, the price of mercury decreased. From 2000 to 2005, the 
price of mercury was in the range of 1.2 to 1.3 million rupiah per kilo, while in 2005 the price 
of mercury fell to only 0.6 to 0.8 million rupiah per kilo. With the decrease in mercury prices, 
there was an increase in the amount of mercury used for mining activities. In 2010, due to the 
cinnabar being mined, a significant price reduction occurred again, falling into the range of 
only 0.2 to 0.3 million rupiah per kilo (DPR-RI, 2017).  
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8 Economic Aspects 

8.5.1 National Gold Production Estimates 

From 1990 to 2018, from 29 observations, Indonesia’s gold production from large-scale 
gold mines has averaged 85 tonnes per annum (CEIC, 2018). In 2019, Indonesia’s gold 
production was reported at 160,000 kg. This record amount was up from the previous 
total of 135,000 kg for 2018. Indonesia therefore ranks among the top ten gold 
producing countries of the world. Indonesia’s gold production data remains on active 
status in CEIC and is reported by the United States Geological Survey (CEIC, 2019). 
 
Indonesia's gold production throughout 2020 has decreased. The Ministry of Energy and 
Mineral Resources (ESDM) said that gold production had only reached 9.98 tons by May 
2020, thus far below the 2019 achievement of 109.02 tons. Reporting from Antara, 
Friday (17/6/2020), Special Staff of the Minister of Energy and Mineral Resources for 
the Acceleration of Mineral and Coal Governance, Irwandy Arif said that the decline in 
gold production was the impact of PT Freeport Indonesia's production activities in 
Papua, related to the transition period from open pit mining to underground mining 
(Kompas, 2020).  

8.1 National Gold Production from ASGM 

8.1.1 Maximum and Minimum Estimates  
In 2012, the legal national gold production was approximately 66 tons of gold: produced by 
formal mining companies holding registered Contracts of Work (KK/CoW) or Mining 
Business Permits (IUP). However, in the same year, gold production from informal ASGM 
was estimated to be in the range of 65-130 tons a year, and therefore equal to the total gold 
production from the large-scale gold miners. Assuming a gold royalty were paid on the gold 
production from ASGM in accordance with Government Regulation (PP) No. 9 of 2012 and 
assuming that the average gold price in 2011 was USD 1,571 per ounce, the potential 
financial loss to the state revenues was Rp123 billion for that year (Ismawati, 2012). 
 
Data on gold production from the BGR Resources Databases shows that Indonesia 
produced 69 tonnes of gold from legal sources in 2014. In the same year, the data shows 
that a further 28 tonnes of gold were produced by approximately 300,000 ASGM 
workers. This estimate shows that ASGM gold production is equivalent to 41% of total 
gold production from legal sources. Some commentators estimate that gold production 
from ASGM is even higher, equal to, or possibly greater than total gold production from 
large-scale mining (Stahr, 2016). In 2014, the Director General of Minerals and Coal 
(Minerba) of the Ministry of Energy and Mineral Resources (ESDM) said that Indonesia 
suffered economic losses of up to IDR 38 trillion each year due to the activities of illegal 
gold miners. According to his calculations, ASGM gold production was 65 tons per year, 
resulting in losses of foreign exchange equivalent to IDR 32 trillion, lost royalties of IDR 
1.2 trillion, and lost taxes worth IDR 4.8 trillion. Not to mention the environmental 
damage caused (neraca.co.id, 2014). The MIA by BCRC-SEA (2019) estimates that the 
total amount of gold produced from ASGM activity in Indonesia is approximately 53.8 
ton. None of this gold is included in official gold production estimates for Indonesia. 

8.1.2 Gold Production and Poverty Alleviation 
Artisanal and small-scale mining is recognized by the World Bank as a mechanism of 
poverty alleviation in developing countries (Pegg, 2006). ASGM activities throughout 
Indonesia are clearly driving economic development. ASGM has created thousands of 
jobs, increased community income, and effected infrastructure improvement in 
marginalized parts of the country. The Government of Indonesia does recognize the 
potential for ASGM to contribute to assist in the development of Indonesia’s economy. 
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Efforts at central and provincial government level are working to regulate the sector 
such that this potential can be realized (Haris, 2014). In some of the more remote 
regions of Indonesia, the ASGM sector has been a major and successful driver of the 
economy. The nearly 400% increase in the price of gold between 2000 and 2012 has led 
to an increase in incomes of all families associated with gold mining, such as traditional 
landowners, traders, business-people, and military and police officers (Basri, 2017). In 
Aceh, the Head of Bapedal, Anwar Muhammad, has estimated that ASGM produces about 
5 tonnes of gold per year in that province alone, based on monitoring of 46 gold mining 
districts in that province (neraca.co.id, 2014). 

8.2 The ASGM Gold Supply Chain 

8.2.1 Gold Trading and Exports 
ASM mostly occurs in rural areas, where gold is sold through local traders and 
occasionally with the mine owner acting as an intermediary. Traders and mine owners 
often also act as creditors for ASM operations. Gold is usually transported to the nearest 
international airport, which is often in great distance from the mine site. As a result, this 
part of the supply chain is often subdivided into several segments. A local gold trader 
may sell his gold to a larger regional counterpart, who then sells it on to national gold 
traders and exporters. This chain of intermediary traders is shorter if there is good 
infrastructure. Because of the complexity and opaque nature of these trading activities 
in the gold business, they are characterized by high risks related to corruption, 
smuggling and money laundering. Trading of gold in producer countries normally 
results in a consolidation of purchases along the supply chain. Whereas individual 
miners sell their production in grams, the intermediary traders usually work in the 10g 
to 100g range. The larger ASM operations, as well as exporters, trade their gold in the 
kilogram range, which is the quantity that is transported by air to the international 
refineries – sometimes officially, but often as smuggled goods (Stahr, 2016).  
 
Indonesia is one of the top 10 jewelry exporting countries in the world with a market 
share of 4%. 2018, Indonesia's jewelry exports reached US $ 2.05 billion and was ranked 
ninth in the world. Director General of Small, Medium and Miscellaneous Industries 
(IKMA) of the Ministry of Industry (Kemenperin) Gati Wibawaningsih revealed that the 
jewelry industry is one of the mainstay sectors in contributing to the national economy 
through the achievement of its export value. This is because domestic jewelry products 
are able to compete globally and have high added value. The main export destinations 
for Indonesian jewelry include Singapore, Switzerland, Hong Kong, the United States and 
the United Arab Emirates. These countries dominate up to 93.02% of the total exports of 
national jewelry products. Some of the raw materials needed include gold and 
gemstones such as diamonds, emeralds and rubies. (Ministry of Industry, 2019) 

Data from the Central Statistics Agency shows that the value of Indonesia's exports in 
September 2019 decreased by 5.74 percent compared to September 2018, namely USD 
14.1 billion from the previous USD 14.96 billion. In this situation, the Governor of Bank 
Indonesia, Perry Warjiyo, assessed that there are two sectors that have pushed for 
improvement in Indonesia's exports, namely gold and motor vehicle exports which have 
grown positively. (kumparan.com, 2019) 

8.2.2 Legal Financial Entities 
In Indonesia, financial entities do not commonly provide loans to the ASGM sector as the 
sector is typified by high and unmitigated/unmanageable financial risk resulting 
principally from unproven and/or inconsistent financial returns from mineral 
production. This situation has become one of the challenges for the Global Opportunities 
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for Long-term Development – Integrated Sound Management of Mercury in Indonesia’s 
Artisanal and Small-scale Gold Mining (GOLD-ISMIA) Project which aims to establish 
financing lending arrangements through which the legalized ASGM miners/cooperatives 
can procure/invest in mercury-free processing equipment. In this context, the project 
aims to establish partnerships with finance entities and build their capacity and 
understanding to develop financial products that would tailor to this sector and better 
assess loan applications from miners (Planet Gold, 2020).  

Furthermore, financial resources for the implementation of mercury reduction and 
elimination projects and programs can be financed by APBN and APBD through 
Bappenas, Ministry of Finance, related Ministries / Agencies, local governments 
(pemprov and pemkot / pemkab), domestic and foreign donors including Corporate 
Social Responsibility (CSR) activities. From industry, the Global Environment Facility 
(GEF), the United States Agency for International Development (USAID), the Asian 
Development Bank (ADB), the World Bank, Japan International Cooperation Agency 
(JICA), the Danish International Development Agency (DANIDA), and so on (Draft MIA, 
2020). 

8.3 Improving Social and Environmental Performance in ASGM 

8.3.1 The Role of Gold Refiners 
Gold refiners represent a central leverage point in terms of supporting due diligence and 
responsible practice in gold supply chains. Gold refiners are associated with complex 
upstream supply chains globally. Currently, these refiners are not purchasing significant 
quantities of gold from artisanal and small-scale mining sources. A growing awareness 
of the harmful effects of gold mining has led to numerous governance initiatives to 
improve social and environmental performance in the gold supply chain. At the gold 
refining stage, enterprises and industrial associations are now expected to be more 
vigilant about their sourcing practices. Situated in the middle of the gold supply chain, 
refiners can have the biggest impact on social and economic upgrading in the gold sector 
(ILO, 2016).  

The motivation for a commitment by gold refineries to an accountable supply chain 
from ASGM is derived from both the economic as well as the social aspects of corporate 
social responsibility (CSR). The CSR position refers to an improvement of livelihood of 
ASGM communities, which is facilitated by them being integrated as a partner in supply 
chain practices of gold refineries. The economic incentive is related to the significant 
potential for gold production by ASGM throughout the world.  

8.3.2 Gold Certification Schemes 
Indonesia is among the top 10 jewelry exporting countries in the world with a global 
market share of 4%. In 2018, Indonesia's jewelry exports reached US $ 2.05 billion and 
ranked ninth in the world. The Director General of Small Industries (IKMA), Gati 
Wibawaningsih, has said that the jewelry industry is one of the mainstay sectors for the 
national economy due to a high value-added export value. The main destination 
countries for Indonesian jewelry exports include Singapore, Switzerland, Hong Kong, the 
United States and the United Arab Emirates (Ministry of Industry, 2019). On a global 
scale, Switzerland is Europe’s principal location for processing gold from the ASGM 
sector, although currently gold from Africa is almost exclusively processed in Dubai, 
United Arab Emirates. The Swiss Better Gold Association is a non-profit cooperative of 
organizations in the Swiss gold sector that supports the formalization and 
environmentally-friendly practices in ASM. From the perspective of the private sector, 
the program attempts to establish both a sustainable as well as economic sourcing of 
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gold from ASM. This includes strengthening the transparency and traceability in the 
supply chain, the support of cooperation between private business and the certification 
agencies (including ARM, Fairtrade Gold, RJC) as well as developing methods for the 
easier availability of credit to the AGM sector. The initiative is strengthened by a 
cooperation with the Swiss Ministry of Economy as the Better Gold Initiative (Stahr, 
2016). 

The new Code of Practice of the Responsible Jewellery Council calls for adherence to the 
Minamata Convention on Mercury which is seen as an important standard to help 
protect miners and mining communities from the harmful effects of mercury. The 
council has 1,100 members across the jewelry supply chain, including mining 
companies, jewelry retailers, refiners, manufacturers and others (globalwitness.org, 
2019). One example is the jewelry-maker Chopard, which is committed to sourcing 
100% ethical gold. They claim that 100% of the refined gold they purchase comes from 
sources that are verified as having met international best practice environmental and 
social standards. This ‘ethical gold’ is responsibly sourced from one of two traceable 
routes. First, artisanal gold from small-scale mines participating in the Swiss Better Gold 
Association (SBGA), Fairmined and Fairtrade schemes. Second, Responsible Jewelry 
Council (RJC) Chain of Custody gold, through a partnership with RJC-certified refineries 
(Chopard.com). 

Gold certification schemes, as well as direct linkages between artisanal gold miners and 
socially-conscious jewelers, should therefore be expanded in order to promote decent 
working conditions in ASGM and to enable social and economic upgrading in the gold 
supply chain. However, initiatives to improve social and environmental performance in 
the gold supply chain can often lead to improvements in only a few select locations, 
creating “role model” gold mining communities, but failing to lift the majority of ASGM 
communities out of poverty and indecent working conditions (ILO, 2016). 

8.4 Economic Benefits of ASGM 

8.4.1 Lombok  
ASGM activities began in the Sekotong subdistrict of West Lombok district in West Nusa 
Tenggara (NTB) in 2008. Research conducted in two villages found that ASGM 
contributed to 81.6% of household earnings, and had strongly improved both the 
income earning potential and employment opportunities of the inhabitants (Suhartini et 
al., in Hobgen, 2016). During the second half of 2012, the Regional Economic 
Development Programme of the German Aid Agency (GIZ-RED) in collaboration with the 
Agency for National Planning (BAPPENAS) commissioned a socio, economic and 
environmental impact assessment of ASGM in Lombok. This report confirmed that 
ASGM had a significant impact on the environment. However, the economic contribution 
of ASGM to the local economy was positive. An estimated 22,446 direct jobs and 
economic activity of US$22 million per year were attributed to ASGM across three 
mining areas on Lombok. The overall conclusion of the report was that ASGM was 
positive for Lombok, and that the sector should be allowed to develop under a 
framework where mining was regulated and became subject to district government 
control, and where environmental protection was implemented through a system of 
environmental monitoring and waste management. And from the perspective of the 
West Sumbawa district government, ASGM has: increased employment; led to a 
reduction of criminality; increased community income; generated alternative activities 
during the dry season; increased participation in schooling (as communities can now 
afford school costs); increased the purchasing power of local communities; reduced 
community conflict; reduced temptation of community members to become migrant 
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workers overseas (Haris, 2014). The overall conclusion of the cited report was that 
ASGM was positive for Lombok, and that the sector should be allowed to develop under 
a framework where mining is regulated and subject to district government control, and 
where environmental protection is implemented through a system of environmental 
monitoring and waste management (Krisnayanti, 2016). 

8.4.2 Bombana 
In Bombana, excavation and crushing are done manually, whereas the milling step 
requires using rod-mills (tromols). After amalgamation, the gold dore must be sold to 
the unit owner. The owners buy the gold dore for Rp. 350,000 per gram and sell it for 
Rp. 400,000 per gram. In some cases, workers do not have the capital to extract and 
transport the ore, and so they borrow money and equipment from the land owner. 
When the miners achieve good results, their debt and the equipment rent can be repaid. 
On the other hand, if the miners do not reach the breakeven point, the debt will 
accumulate for a longer period. Meanwhile, field coordinators will often take the 
opportunity to recruit new migrant workers and provide them with equipment and 
money to undertake mining in new locations (Basri, 2017). 

Since the implementation of the decentralization policy in 2003, and the development of 
ASGM sites in Bombana Regency in 2008, dynamics between the main groups in the 
region have changed. At first, the central and local government, traditional landowners, 
trommel owners, informal miners, and companies, all fought each other for control of 
the mine site. Some of these stakeholders now contest each other while others 
collaborate. The common goal of the traditional landowners, trommel owners, and 
informal miners is to create work structures and to establish rules for the management 
of the mines. So far, the key players involved in this structure have gained direct and 
indirect economic benefits (Basri, 2017). 

The economic situation in mining and non-mining communities in Bombana is that the 
mine workers’ incomes are higher than for the non-mining community. The exploitation 
of high-quality gold deposits in Indonesia has led to an economic boom in the Bombana 
Regency. However, damage to land, agricultural infrastructure, and fisheries has caused 
production levels to decrease, and farmers’ incomes have dropped dramatically. The 
higher revenue generated in the ASGM sector means that the miners and their families 
now depend on their mining work for the long term, thereby making it difficult to 
control both the mining activity and the resultant environmental degradation (Basri, 
2017). 

8.5 Cost-Benefit Analysis 

8.5.1 Hutabargot Village 
A cost-benefit analysis performed in the village of Hutabargot in Mandailing Natal in 
Sumatra (Hasibuan, 2013) showed that ASGM operations had a very negative NPV (Net 
Present Value) of IDR -21,606,438,873. This NPV value showed that the conversion of forest 
land into mining land resulted in an overall loss to the community of Rp -21,606,438,873, so 
that community gold mining cannot be said to have any financial benefits. Likewise, the BCR 
(Benefit Cost Ratio), which is a comparison between revenue earned and discounted costs, 
showed a very negative result. The benefit cost analysis carried out on the data from 
Hutabargot obtained a result of 0.055. Whereas a project with a BCR value greater than 1.0 
may be deemed acceptable in ordinary terms, a value below 1.0 is not acceptable, so these 
results certainly indicate that the impacts from ASGM are not acceptable. This value shows 
that for every IDR 1,000 of costs borne by the community, only one group of people benefit 
from the mining activities, and these benefits only amount to IDR 55. The cost benefit 
analysis of the ASGM operations in Hutabargot showed an overwhelmingly negative 
outcome on the local community for the following reasons: 
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a. The disruption to forest function due to mining activities: 
 The decline in forest function as a producer of fuelwood, causing people to have 

to buy fuelwood at a cost of IDR 81,900,000 per year (78 households using 7 
bundles of fuelwood per household/month at IDR 12,500 / bunch). 

 The decline in forest function as an animal habitat and hunting ground, so that 
the community must buy meat at a cost of IDR 530,596,800 / year. 

 Declining forest function as a producer of medicinal plants and resulting in the 
community having to buy plants for medicines amounting to IDR 67,645,200 / 
year. 

 The decline in forest function for flooding and erosion control, resulting in 
damage to buildings and a total loss of IDR 215,930,000. 

b. The decline in quality of water resources due to mining activities: 
 Decreased availability of water caused by flooding and erosion. In addition, the 

results of laboratory analysis on water samples from Simalage Village, Setia Setia 
and Huta Julu showed positive mercury content. This forced the community to spend 
money to get water from other sources, at a total cost of IDR 53,820,000.  

 The decline in fish production that could be consumed by the community in line with 
the decrease in the quantity and quality of water due to mining activities.  

 The damage to agricultural fields, resulting in a decline in crop production. This 
included fields that previously produced food for daily consumption by the 
community. Some plants became locally extinct. The total cost of the decline in 
production from cultivation was IDR 1,137,659,460 per year.  

c. The decline in public health due to mining activities: 
 There were four types of diseases that could be attributed to mercury poisoning, 

namely diarrhea, dermatitis, eye disease, and dental caries, all of which were all 
included in the ten most common diseases in the Hutabargot Health Center.  

 The total cost to public health due to mining was IDR 19,936,000/year. 

8.6 Average Earnings of Hard Rock Miners 

8.6.1 Lombok and Sumbawa, NTB 
In NTB province, Krisnayanti and Anderson conducted health and socio-economic 
surveys with ASGM workers in Sekotong (Lombok island) and Taliwang (Sumbawa 
island) finding that the overall economic impact of ASGM is positive: leading to jobs, 
greater income and opportunities for social development. The ASGM sector in the West 
Sumbawa Region was found to have a large migrant worker population, which provides 
important economic support to the local community. The average income of the miners 
before working in the ASGM was € 2.19/day or less, whereas their average income as 
miners was € 31.99/day or more. The migrant workers stated that they were coming to 
West Sumbawa Regency to earn more money, and because of unemployment in their 
hometown (Krisnayanti, 2016). However, Krisnayanti and Anderson (2013) also 
concluded that a degraded environment in the ASGM areas of Lombok could potentially 
affect the sustainability of tourism on the island, the quality of food produced in ASGM 
areas, and the health of the mining population. 

8.7 Processing Costs 

8.7.1 Cyanide Processing 
Cyanide processing is very different from mercury amalgamation. Entrepreneurs 
reprocess the tailings from the rod-mills because the mercury often only binds 40 to 
60% of the gold in the ore. Depending on the quantity of the residual gold in the tailings, 
the entrepreneur can either get lucky or lose money from cyanide reprocessing. Gold 
results from the cyanide vats were found to vary from between 18-800 grams of gold 
and 150-2000 grams of silver per vat. The cyanide vat rental business can also be very 
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profitable because it does not depend on gold production. In Hutabargot, with a 
minimum capital of Rp. 12 million, anyone can become a tailings processor as the vats 
can be rented easily. Depending on the quality, the purchase price of tailings is 
Rp.22,000 to Rp.60,000 / per sack. The waste is transported from the tromol location to 
the location of the cyanide vat rental and then each vat is filled with 200 to 300 sacks. 
The total cost is between Rp. 6-8 million per vat, including the cost of providing all 
material and labor costs (Sulaiman, 2015). 

8.8 Average Earnings of Alluvial Miners 

8.8.1 Katingan, Central Kalimantan 
Major rivers in Central Kalimantan, such as the Kahayan and the Katingan, and 
associated freshwater ponds that represent their former courses, have also been mined 
through floating dredging platforms, resulting in significant aquatic ecosystem impacts - 
see United Nations Institute for Training and Research (UNITAR, 2016). Despite its 
widely acknowledged environmental impacts, ASM is now a primary income-earning 
activity in many communities along the major river systems of Central Kalimantan. 
Gold-mining is considered as more attractive than working in oil palm concessions, 
harvesting rattan, cultivating bananas or tapping rubber. Indeed, sharp declines in 
rubber and rattan prices in the past years have ushered more rural people into mining. 
In the forests and rivers of Katingan Regency and Gunung Mas district, new ‘rush’ sites 
can still attract thousands of miners. Typical in-land mining methods involve the use of 
dredging pumps, sluice boxes and carpets, with a recovery rate for particles of gold 
reported as approximately 30 per cent. In Gunung Mas district, the unit operations were 
run by small groups of local ethnic Dayak men, involving up to 7–15 workers per large 
dredging unit, with reported yields as high as 100 grams of gold per 200-litre drum of 
diesel fuel, which lasts for five days of dredging. From this gross yield, 50 per cent would 
be awarded to the land and unit owner. Dredging pumps can work through 5–10 m3 of 
soil per day, yielding approximately 5–10 grams of gold per day per team of four to 
seven miners, and providing a gross revenue of some US$153–307 per day. Some 
miners, working on an individual basis (using smaller but less costly pumps that use less 
fuel), mine and sell their ‘pay dirt’ to other processors for onward gold recovery. Miners 
indicate that a primary calculus governing their activities is the ratio between diesel 
consumption and grams of gold yielded. Baseline labour costs are discounted, and the 
eventual net earnings of workers depend upon the value of gold their unit can extract 
(Barney, 2018). 

On 27 November 2014, the Palangkaraya gold shop purchase price was reported at 
IDR480,000 (US$39.41) per gram, a 6.2 per cent discount on the international spot price 
for that day. Using 200 litres of diesel to run the sluice (worth perhaps US$197), and 
with 50 per cent of revenues allocated to the investor/landowner, a unit team of 7–15 
workers might then generate US$125–267 per worker for a five-day 100 grams (3.5 
ounce) yield of gold. This might then represent US$25–53 per worker per day. Food 
costs need to be deducted; also, for the investor, capital depreciation for diesel pumps 
(US$200/pump), sluices (US$175 in materials) and carpets (US$26/m2). Note that this 
rate of return would represent a better-case scenario. Other interviews indicated 
estimates of worker’s pay at US$11–19 per day. All these calculations depend on the site, 
yield and recovery of the deposit, which are highly variable. Of course, some days can 
yield no gold at all for the miners (Barney, 2018). 

8.8.2 Bombana, Sulawesi 
Basri (2017) analyzed the economic circumstances of 201 miner households in 
Bombana, finding the maximum income of a miner to be Rp. 9,750,000 whereas the 
maximum income of a non-miner in the region was only Rp. 4,000,000. Furthermore, the 
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average monthly income of a miner was found to be Rp. 4,360,000 and therefore higher 
than the per capita income of the province of Southeast Sulawesi, which is Rp. 3,700,000 
per month (US $282). The average monthly income of the gold miners in Bombana was 
much higher than that of non-miners (~Rp. 2,100,000). Basri finds that the gold mining 
sector has created new jobs, increased incomes, and encouraged new economic 
potential. However, Basri also finds that miners and their families now depend long-
term on the mining work, making it difficult to control the activity and the associated 
environmental degradation. Furthermore, despite the economic boom from gold mining, 
the monthly income of farmers has been decreasing because of decreased production 
from wet rice fields (padi) and horticulture (Basri, 2017). 

8.8.3 Mimika, Papua 
The waste stream of PTFI (Kali Kabur) is the center of informal employment in the 
Lowlands. Panners are from several ethnic groups from all over the archipelago and also 
the “Seven Tribes’. Many people migrate to Timika just to be panners. It can be assumed 
that Panning the Kali Kabur provides the income for all the necessities of life, ranging 
from food, school fees, payment of fines and customary celebrations, church 
construction, and so on. The gold panning activities in the Highlands and Lowlands also 
have a support system comprising of kiosks, transport services, gold buyers, and gold 
shops. These four units in the support system each boast their own unique structures 
and networks in their daily operations. These structures and networks are 
interconnected and interdependent with each other (Atma Jaya, 2010). 

In 2009, about 13,000 people worked as panners in the Kali Kabur area whereas 
unemployment data showed that there were 25,909 jobseekers around the Mimika area 
at that time. Based on these figures, it seems the panning activity had absorbed about 51 
percent of jobseekers in Mimika regency. If the panning activity were to have been 
stopped, around 13,000 people would have become unemployed in Timika. This is a 
very significant number for a small town like Timika and could easily cause massive 
social unrest. For this reason, many parties support the panning activity in order to 
prevent crime and unemployment (Atma Jaya, 2010). 

In Mimika, gold panners incomes depend on three variables: (1) the fluctuations in the 
weekly mining yield, (2) their personal ability to plan for expenditures for daily 
necessities, routine family support, debt installments, and savings, (3) the fluctuating 
gold prices offered by buyers as well as by gold retailers, (4) the growing number of 
migrants coming into panning activities. The Atma Jaya team found that approximately 
31% of the respondents recovered between 0-5 grams of gold per week. Only a small 
proportion of the respondents claimed that they were able to collect more than 20 
grams of gold per week. At the time the research took place, the gold price was Rp. 
300.000 per gram. Thus, individual miner’s incomes were around Rp. 6 
million/month. Unfortunately, more than 52.45% of respondents were not saving any of 
their income. More than half of the panners who responded to this survey also said they 
had no investments. Those with investments had either cattle, gold, land, kiosks, or 
sometimes, a motor vehicle or a house (Atma Jaya, 2010). 

The gold panners were found to have a variety of expenses per month. The two largest 
expenses were for food, and for items to be sent to the family at home. Both of these 
were around Rp. 10 million/month. The next level of expenditure was for renting land 
and for the education of children, each of which reached a maximum of Rp. 3 
million/month. Spending on clean water could also reach as high as Rp. 2 
million/month. Spending on security and power was in a lower category; with a 
maximum of Rp. 500,000/month. The goods sold in the local kiosks were mostly two 
times more expensive than in Timika. The weekly net profit for a kiosk could reach 8 
million IDR in the Highlands, and 5 million IDR in the Lowlands. To increase their net 
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profit, kiosk owners provide gold smelting services using “air keras” (nitric acid). They 
also buy gold concentrate directly from panners (Atma Jaya, 2010). 

Based on the known prices for basic daily needs in Timika, it can be roughly estimated 
that the cost of living for a single person in Timika is around 1.4 millions/month. 
According to BPS (Statistical Bureau) the minimum wage for Papua in 2011 is 1,473,150 
IDR/month. As discussed, prices for daily goods at the panning sites are about 2 times 
higher than prices in Timika. However, the minimum average incomes for panners are 
also higher than the minimum wage in Papua for 2011. In the Highlands, a panner could 
get a minimum of 4 gram/week or around 16 gram/month, thereby making 6.4 million 
IDR/month if the gold price is 400 hundred IDR/gram. In the Lowlands, a panner could 
only get a minimum of 0.5 gram/day or around 13 grams per 26 days of work in a 
month, thereby making 5.2 million IDR/month if the gold price is 400 hundred 
IDR/gram (Atma Jaya, 2010). 
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9 Demographic and Social Information 

9.1 Demographic Information on ASGM Communities 

9.1.1 Estimated Numbers of Active Gold Miners in Indonesia 
Indonesia’s Gold Rush era began almost 30 years ago when the longtime military ruler 
was replaced by a government that did not rigorously implement regulations. Today, 
there are as many as 300,000 artisanal gold miners working at 1,000 informal sites 
across the country. Often these miners are either displaced agricultural workers or 
fishermen who have very few options in terms of alternative livelihoods. ASGM fulfils a 
need in these rural communities for income-generating opportunities, but at a major 
expense (McGrew, 2016).  
 
In 2010, BaliFokus estimated that there are 163,710 artisanal and small-scale gold 
miners in Indonesia. The National Inventory of Mercury Emissions and Releases in 
Indonesia (2018) estimated this number to be 183,700. This (more recent) estimate of 
miner numbers was made based on information available from locality studies, and by 
establishing the number of sub-districts with ASGM activity in each regency and city. But 
considering that 131 regencies have now been identified as having ASGM, the total 
number of miners could well be higher.  
 
National Inventory No. of Miners No. of Regencies Avg. per Regency 

Balifokus (2010) 163,710 76 2,154 miners 

BCRC (2018) 183,700 131 1,413 miners 

Table 1. Miner Numbers in National Inventories 

In Indonesia, in the last five years, the number of artisanal and small-scale gold mining 
hotspots has almost doubled. Sites are located on public or private land that is managed 
together by groups of miners or a community. In 2010, there were about 900 hotspots 
with associated groups of more than 250,000 miners, including women and children, 
and over 1,000,000 people who relied on the sector for their livelihood (Balifokus, 
2015).  
 

9.1.2 ASGM Livelihoods 
In Indonesia, occupational health and safety in ASGM is very poor, and very few measures 
are taken to prevent environmental impacts. Almost all artisanal and small-scale gold miners 
operate illegally as they usually do not have any legal rights to mine (Aspinall, 2001). ASGM 
is sometimes a traditional activity, but may also be a new source of livelihood that provides a 
good alternative to traditional livelihoods such as farming or fishing. It may be a seasonal 
activity in some locations, or it may take place throughout the year. However, most ASGM 
miners only earn enough to meet their families’ basic needs. (Krisnayanti et al., 2012).  
 
Informal goldmining is a rational livelihood opportunity that many different people are 
engaged in, and for the most part, informal gold miners are everyday people and family 
members, making a living under less-than-ideal circumstances. Quite simply, gold-mining 
can offer a better livelihood than is available from various alternatives, even though there are 
risks, and the financial benefits are unequally distributed amongst the participants. Much of 
this ASGM activity does indeed come at a direct cost for agricultural lands, forests and 
waterways, and problems such as mercury contamination can become very serious public 
health issues. Yet, small-scale gold miners seek daily income in exchange for compromises 
on longer-term issues of health and ecological sustainability (Barney, 2018). 
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9.1.3 Social Ills 
There is a recurring rhetoric that informal miners are engaged in drugs, and that their 
‘hedonic culture’ contributes to a range of other social ills. However, local discussions in 
Central Kalimantan with both Dayak and migrant miners identified the use of mining 
income to pay for daily living costs, purchasing land or a vehicle, building a family house 
and forming a household, or for their children’s schooling. Some miners did report that 
drugs could be used in order to maintain their energy during times when rich gold 
strikes were identified, and work continued through the night. A number of parents of 
young miners also indicated that drugs were an issue in ASGM. However, it is not clear 
that gold miners are making a highly disproportionate contribution to the province-
wide social ills of drugs, alcohol, gambling and prostitution (Barney, 2018). 

9.2 Conflicts Between Communities 

9.2.1 Migration and Ethnicity 
ASGM workers often migrate from mine-site to mine-site, creating friction, resentment 
and social instability, while more traditional livelihoods in mining areas become lost in 
the pursuit of mineral wealth. Conflicts between communities are a very difficult issue 
to manage. In Indonesia, migrants must respect local leaders and traditional claims 
wherever the locals are also mining. Many ASM sites are subject to customary use rights, 
and local communities often prefer to levy fees from migrants or hire them as labor 
rather than mine themselves. In turn, migrants will often seek out fresh ground where 
there are no customary claims or local miner populations. Companies are in a weak 
position to prevent influx, except within their area of active mining operations. They 
usually allow security forces to take the active management role over the ASGM 
operations (Veiga, 2002). In the province of Central Kalimantan, Barney (2018) finds 
that while many villagers have taken part in the successive resource booms, the 
majority of profits from large-scale resource development have been transferred out of 
the province. The transition has been too rapid and transformative for local 
communities to successfully engage with and adapt to the changes. Unsustainable 
extraction is also evident, with the widespread involvement and varied motivations and 
practices of miners; significant internal tensions within communities over regulating 
mining; accelerating mining-linked ecosystem degradation; and the significant numbers 
of migrants drawn from elsewhere in Indonesia into Central Kalimantan’s new gold-
mining rushes. 

9.2.2 Conflict Resolution 
In Bombana, it is the property owner who gives the miners the authority to extract the 
gold under the supervision of the land coordinator, and they will always make an 
agreement on how to divide the profits obtained from the sale of gold. But although the 
structural work has defined rules, there are frequent internal conflicts. In workers’ 
conflicts, a verdict is decided by the landowner with assistance from a local field 
coordinator. In some cases, conflicts that could potentially lead to riots are handled by 
the local police. While under this threat of police intervention, the capital owners and 
the mine workers continue to work together, thus creating economic interdependence 
(Basri, 2017). 

In Mimika, most conflicts could be resolved by the camp leader. Most of the camp 
leaders are the pioneers of the panning activity in the location. It means almost all camp 
leaders are in the same age category which is between 30-45 years. Camp leaders have 
privileges and the power to communicate about issues with terrace owners or site 
owners. Conflicts in panning sites are divided into two dimensions. The first dimension 
is conflicts within the organizational structure of the panning group. The various actors 
are the site owner, the camp leader, and the panners. The hierarchy of power and 
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authority often creates internal frictions within the panning community. Frictions are 
manifested in the form of territorial disputes, boundary violations, seizures of sediment, 
and political struggles to move up to higher levels, such as from Camp Leader to Site 
Owner. The second dimension is conflicts that happen because of ethnic differences 
(Atma Jaya, 2010). 

9.3 Gold Panning Communities in Mimika 

9.3.1 Influx and Ethnicity 
A team from the University of Atma Jaya carried out a baseline survey and ethnographic 
study on artisanal gold miners in the work area of PTFI, both in the Highlands and the 
Lowlands of Mimika Regency. The discovery of gold in the PTFI tailings has triggered a 
wave of migration into the area. The gold panners operating within the area originate 
from various ethnic groups both from Papua as well as from outside Papua. Panners 
from Papua are members of local ethnic groups such as Amungme, Kamoro, Nduga, 
Damal, Moni, Dani and Dem/Delem. Panners from outside Papua originate from Bugis, 
Buton, Kei, Makassar, Tanimbar, Manggarai, Java, Timor and Toraja ethnic groups. The 
gold panners usually live in plastic tarpaulin tents with poor sanitation. These tents are 
erected along the banks of the tailing stream coming from the PTFI plant (Atma Jaya, 
2010). 

9.3.2 Land Ownership and Leasing  
In general, it can be said that the land tenure system in panning sites in the Highlands 
still following the principles of the traditional land tenure system in Papua. And along 
the Kali Kabur riverbanks, the Oyame (Non-Papuan) and the Papuans live side by side. 
Relations between them are often in the form of mutually beneficial business 
relationships. Papuans have benefited by the presence of Oyame panners and kiosk 
owners. In addition to getting money from leasing terraces for panning and renting 
lands for kiosks, the Papuans also purchase their basic daily necessities from the Oyame. 
Terraces owned by an extended family can also be leased to Oyame (Non-Papuan). 
Rental price for a terrace varies between 2 to 5 million IDR per month. The price 
depends on whether it has strategic position, which usually means it is near a clean 
water source and protected from floods. The price rate also depends on its size. The 
bigger the terrace, the more expensive it gets. Compared to the Highlands, the price for 
working in a panning site in the Lowlands is much cheaper. In the Highlands, the 
average rental price for a terrace is between 1 million to 2 million IDR per month. In the 
Lowlands, a panner only has to spend 100 thousand to 200 thousand IDR per month. 
This large difference is because the Lowlands panners do not rent terraces of land since 
the system of terracing is not known in the Lowlands. The panners in the Lowlands only 
pay a monthly fee to the site owner in order to maintain their permission to work at the 
site. In addition to paying the monthly fee, a panner in the Lowlands has to pay “uang 
pintu” (lit. entry money) the first time he/she enters a panning site. Usually, panners in 
the Lowlands have to pay between 200 thousand to 300 thousand IDR per person when 
they first enter a panning site (Atma Jaya, 2010). 

9.3.3 Social Hierarchy 
In most cases, the panners in the Highlands work in groups, although some work 
individually. A group of panners is usually formed based on kinship, ethnicity, or origin. 
Panning communities in the Highlands have a social structure which can be divided into 
4 levels. The top level is reserved for the Site Owner, followed by the Terrace Owner, the 
Camp Leader, and then the Panners who are positioned on the lowest level. In the 
Lowlands, the panning community is only divided into 3 levels: firstly, the Site Owner at 
the top level, then the Camp Leader, and then the Panners at the lowest level (Atma Jaya, 
2010). 
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10 Environmental Information 

10.1 Primary Sources of Mercury Emissions in ASGM 

10.1.1 Amalgam Roasting and Tailings Discharges 
Mercury is a global pollutant and its transport and deposition presents a very serious 
risk to the environment. Recognising this problem, over 130 countries signed the United 
Nation's Minamata Convention to reduce the emission and use of Hg (UNEP, 2013; Xu et 
al, 2015).  

The greatest remaining use of Hg worldwide is for gold recovery in informal and 
unregulated mining operations. In ASGM, the initial amalgamation process, tailings 
processing, and gold recovery from the amalgam each result in substantial release of 
mercury into the environment. The primary sources of these emissions are from 
mercury emissions to the atmosphere during amalgam roasting, and tailings discharges 
to land and water (Esdaile, 2018).  

10.1.2 Estimated Annual Emissions and Releases from ASGM 
The National Inventory study by BCRC-SEA (2019) estimates that total mercury 
emissions and releases to the environment from ASGM in Indonesia is approximately 
345.7t per annum. 

10.2 Gaseous Emissions to the Atmosphere 

10.2.1 Emissions from Amalgam Roasting 
Heating mercury amalgam to vaporize mercury is a major source of mercury emissions 
in ASGM. Mercury amalgam is typically isolated by hand and then heated—often with a 
torch or over a stove—to remove the mercury and isolate the gold. The health effects on 
the miners are dire, with inhaled mercury leading to neurological damage and other 
health issues. The gold isolated after heating the amalgam will typically contain up to 
5 % residual mercury by mass. Gold shops will typically purchase the gold and refine it 
further to remove mercury, again through distillation. In some parts of Indonesia, gold 
shops also process the full mercury–gold amalgam. These gold shops are additional 
sources of mercury emissions that are problematic because they are typically located in 
high population centers. Mercury gas is harmful to the lungs, kidneys, liver and nervous 
system, so these emissions are especially dangerous. Where miners evaporate mercury 
from amalgams directly, this is frequently done without proper ventilation or a retort. 
The amalgam may even be roasted over stoves in residential kitchens. With kilograms of 
amalgam processed by miners daily, and each amalgam containing 40–80 % mercury by 
mass, the exposure to mercury is extremely high. Gold shops and other amalgam 
smelting centers are also sources of substantial mercury pollution. Poor ventilation and 
inadequate extractor or fume‐hood equipment puts the shop owners and operators at 
risk for mercury exposure. These facilities commonly emit extreme levels of mercury 
vapor into residential areas, and are a threat to public health. Alarmingly, there are 
reports of mercury gas emissions from gold shops and amalgam processing stations 
operating in immediate proximity to residential areas, markets, health centers, schools, 
public gathering areas, playing children and breastfeeding mothers (Esdaile, 2018).  

Gaseous emissions can be hugely reduced through the use of simple equipment to 
prevent the release of mercury during the burning process. In the field, miners can use 
small retorts, and in residential areas, gold shops can use fumehoods that are fitted with 
mercury condensors to capture the mercury gas and prevent it from being released into 
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the air. This has been well demonstrated in Central Kalimantan, where efforts to 
distribute such equipment to miners began with the GEF/UNDP/UNIDO – Global 
Mercury Project interventions in 2006, when local partner Yayasan Tambuhak Sinta 
(YTS) first introduced mercury condenser technology to gold shops in the Katingan 
regency. In 2009, YTS-Blacksmith Institute started to distribute hundreds of retorts to 
miners and gold shops in Murung Raya District, Gunung Mas District, Katingan District, 
Kapuas District, Pulang Pisau District and in the City of Palangka Raya. This equipment 
was estimated to have reduced mercury emissions by about 4,750 kg annually in Central 
Kalimantan during 2009 - 2012. (Blacksmith/YTS, 2013). Without the use of retort and 
condenser technology to prevent emissions, the mercury in the amalgam will be 
released directly into the atmosphere. Furthermore, detailed scientific studies have 
shown that once it is released into the atmosphere, the mercury can be transported by 
the air to a radius of one kilometer from the mine (Kono et al., 2012). Thus, elevated THg 
concentrations can exist in the vicinity of ASGM activities, due to the dry deposition of 
mercury that results from continuous atmospheric fallout (Mallongi, 2015). 

10.2.2 Emissions from Ball Mills 
Ismawati et al. (2015) measured the concentration of mercury vapour in Pongkor, West 
Java, reading the air quality about 15 m from active ore processing units (gelundung) 
and showing a maximum value of 50,380 nanogram/m3, which far exceeded the safe 
reference level set by the WHO, which is less than 1,000 nanogram/m3. Furthermore, 
the average mercury vapour concentration in the village as a whole was 4,150 
nanogram/m3. 

10.3 Tailings Discharges to Land and Water 

10.3.1 Sources of Mercury Pollution 
In addition to point sources and direct atmospheric deposition, other sources of 
mercury pollution include indirect deposition from watershed runoff, and internal 
recycling mechanisms such as sediment re-suspension (WHO, 2004).  

10.3.2 Cyanidation of Contaminated Tailings 
In ASGM, the tailings are a major source of mercury pollution. After the amalgam has 
been obtained, the leftover crushed ore, water, and unrecovered mercury are either 
released directly into the environment or processed further in large tanks containing 
aqueous sodium cyanide that, in the presence of oxygen, extracts unrecovered gold over 
several days or weeks as the water‐soluble dicyanoaurate(I) [Au(CN)2]. When cyanide 
leaching is used to process tailings, the final waste stream is typically dumped in 
rudimentary tailing ponds or released into waterways—often the same water sources 
used for irrigation, drinking, and fishing. Because significant amounts of mercury are 
also made water-soluble by complexing with cyanide, this practice results in a 
substantial release of highly toxic and mobile mercury species into aquatic 
environments, which leads to mercury methylation by bacteria and bioaccumulation of 
methylmercury (Esdaile, 2018).  

10.3.3 Tailings Management 
There is no mechanism for waste management in Indonesian ASGM. At the end of the 
processing cycle, the mine waste (tailings) is discharged to rivers, land, rice paddies or 
the sea. Heavy metal contaminants in the waste become mobile in the environment, and 
transfer to water, plants, fish and seafood (Haris, 2014).  

10.3.4 Mandailing Natal  
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The tailings were washed several times before being sold to other entrepreneurs for the 
cyanide process. Because mercury is dispersed deeply during the milling process, there 
are residual microscopic grains in the tailings. If there is no containment, the 
wastewater that is contaminated with mercury flows directly into the groundwater, into 
ditches, or rivers so that contamination spreads. Estimates of mercury lost during this 
process vary, depending on the amount of mercury poured into each drum, the type and 
volume of ore that is processed, how many runs are performed each day, and the 
worker's experience (Sulaiman, 2015). 

10.3.5 Pongkor/Bogor  
A study done by Tomiyasu et al. (2013) investigates the distribution of total mercury (T-Hg) 
and methylmercury (MeHg) in the soil and water around the artisanal and small-scale gold 
mining (ASGM) area along the Cikaniki River, West Java, Indonesia. The concentration of T-
Hg and MeHg in the forest soil ranged from 0.07 to 16.7 mg kg−1 and from <0.07 to 2.0 μg 
kg−1, respectively, whereas it ranged from 0.40 to 24.9 mg kg−1 and from <0.07 to 56.3 μg 
kg−1, respectively, in the paddy field soil. In the vertical variation of the T-Hg of forest soil, 
the highest values were observed at the soil surface, and these values were found to decrease 
with increasing depth. A similar variation was observed for MeHg and total organic carbon 
content (TOC), and a linear relationship was observed between them. Mercury deposited on 
the soil surface can be trapped and retained by organic matter and subjected to methylation. 
The slope of the line obtained for the T-Hg vs. TOC plot became larger near the ASGM 
villages, implying a higher rate of mercury deposition in these areas. In contrast, the plots of 
MeHg vs. TOC fell along the same trend line regardless of the distance from the ASGM 
village. Organic carbon content may be a predominant factor in controlling MeHg formation 
in forest soils. The T-Hg concentration in the river water ranged from 0.40 to 9.6 μg L−1. 
River water used for irrigation can prove to be a source of mercury for the paddy fields. The 
concentrations of Hg0 and Hg2+ in river water showed similar variations as those observed 
for the T-Hg concentration. The highest Hg0 concentration of 3.2 μg L−1 can be attributed to 
the waste inflow from work sites. The presence of Hg0 in river water can become a source of 
mercury present in the atmosphere along the river. MeHg concentration in the river water was 
found to be 0.004–0.14% of T-Hg concentration, which was considerably lower than the 
concentrations of other mercury species. However, MeHg comprised approximately 0.2% of 
the T-Hg in paddy field soil. Mercury deposited from the atmosphere and the river water can 
be subjected to methylation. Paddy fields are very important ecosystems; therefore, the effect 
of MeHg on these ecosystems and human beings should be investigated (Takashi, 2016).  

10.3.6 Lombok 
In NTB, Krisnayanti and Anderson find that environmental risk is mostly apparent at the 
end of the mining cycle, when cyanidation tailings are discharged into the environment 
with no strategy to contain or manage the contaminant burden of the waste. They 
recommend that an environmental monitoring programme should be implemented 
throughout all current ASGM areas to monitor the concentrations of mercury in soil and 
water. Environmental monitoring will define unacceptable risk and allow for advanced 
implementation of remedial measures before an uncontrollable disaster occurs 
(Krisnayanti, 2018). 

In 2012, Krisnayanti et al. conducted an environmental assessment across three ASGM 
locations in NTB province where gold was recovered by miners through a two-stage 
process of whole-ore amalgamation followed by cyanidation. Waste (tailings) was 
discharged to land or sea with no concern for contaminants in the tailings. The gold 
grade of the ore was up to 5000 mg kg-1. The mean gold grade of the amalgamation 
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tailings was 7 mg kg-1, dropping to 1.2 mg kg-1 for cyanidation tailings. The mean 
mercury concentration of the amalgamation tailings was about 3000 mg kg-1 and greater 
than 1600 mg kg-1 for the cyanidation tailings. Samples of paddy rice grains collected 
adjacent to cyanidation tailings ponds showed methyl mercury concentrations greater 
than 100 ng g-1. This level is five times above the Chinese permissible level for total 
mercury in food crops. At this level, mercury exposure could result from eating methyl 
mercury contaminated rice where discharges of cyanide tailings to rice fields continues. 
(Krisnayanti, 2012, Journal of Environmental Monitoring). 

As part of the environmental impact assessment conducted in this report, semi- 
quantitative analytical data on the concentration of environmentally dangerous heavy 
metals was collected in the field using a hand-held XRF unit. The average concentration 
of arsenic in the Prabu ore (sludge for tong) was recorded to be 1,488 mg/kg, and that in 
the cyanidation tailings 752 mg/kg. For the Sekotong ore the values were lower; 171 
mg/kg and 320 mg/kg respectively. These values significantly exceed the Chinese 
environmental quality standard for soils of 15 mg/kg. The average concentration of 
mercury in Prabu sludge was 46 mg/kg and that in tailings 38 mg/kg. These values for 
Sekotong were 149 mg/kg and 114 mg.kg. The Chinese environmental quality standard 
for mercury in soil is 1.5 mg/kg. Mercury and arsenic are toxic to human health if 
ingested (in water or food). Therefore, the presence of these elements in the 
environment represents a potential environmental risk. The results reported here are 
provisional and should be verified by a certified analytical laboratory. (Baiq, 2012) 

10.3.7 Buru Island  
ASGM using mercury (Hg) amalgamation commenced on Buru Island, Indonesia, in 
2012, but was halted in 2015 due to concerns of widespread Hg contamination. Much of 
the Hg used in the ore processing was lost to tailings waste and disposed of in 
settlement ponds that drain into adjacent waterways and into Kayeli Bay. Several 
thousand unmanaged milling sites and associated tailing ponds exist on Buru Island. 
This study shows that waste from the Marloso rod-mills at the Gogrea site contained 
203 mg/kg total Hg (THg), with a negligible proportion present as bioavailable methyl 
Hg (MeHg) and a low total organic carbon content. Their results show that rod-mill 
waste produced on Buru Island is highly contaminated with THg and is acutely toxic, 
raising serious concern for receiving ecosystems where Hg methylation to more toxic 
and bioavailable forms is likely (Reichelt-Brushett, 2017). 

Mount Botak, Buru Island, Maluku Province, Indonesia: Mercury has been used since 
2012, resulting in deposition of mercury into Wamsait River and Kayeli Bay. Total 
mercury in waste ponds was over 680mg/kg. In sediments at the mouth of the local 
river and a small feeder creek >3.00mg/kg and >7.66mg/kg respectively. River and bay 
sediments were proportionately higher in available mercury than elemental mercury 
and more strongly bound mercuric sulfide compared to that in trommel waste. This 
preliminary investigation raises concerns about the long-term distribution and 
speciation of mercury. The floodplain is an important agricultural resource, and Maluku 
Province is recognised nationally as the centre for Indonesian fish stocks. Challenges for 
management include communicating the potential future risks to the community and 
leaders and identifying mechanisms to reduce mercury waste (Male et al, 2013). 

In November 2011, gold was found in large quantities at Gunung Botak on Buru Island. 
The local landowners invited illegal miners to set up operations for informal gold 
extraction as they considered this would be more profitable for them than allowing a 
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large-scale mining company to formally operate on their land. While artisanal mining 
has been halted many times by the local authorities, there is now widespread 
contamination through the processing area (Male et al. in Hobgen, 2016). Mercury has 
been used to extract gold at Buru since 2012. Total mercury in waste ponds was 
680mg/kg at Mount Botak, Buru Island. In sediments at the mouth of the local river and 
a small feeder creek >3mg/kg was measured. Maluku is recognized nationally as the 
centre for Indonesia fish stocks (Male et al, 2013). 

Male et al. (2013) stated that a significant proportion of mercury is lost to the tailings 
produced on Buru Island. The lowest concentration of total recoverable mercury found 
in sediments from trommol waste ponds was 682 mg/kg. In comparison, the mercury 
concentrations in muds of Minamata Bay, where the notorious mercury pollution 
incident occurred showed the levels ranging from 19 to 908 mg/kg (Fujiki and Tajima, 
1992). Sediments from river and bay sites on Buru Island have a higher proportion of 
available mercury than elemental mercury and more strongly bound mercuric sulfide 
compared to that of trommol waste, which suggests a rapid uptake of mercury use in ore 
processing since 2011. 

10.3.8 Murung Raya 

The water supply agency (PDAM) in Murung Raya district uses river water as a source 
for drinking water after treatment. Most of the population use river water for daily 
purposes such as drinking, cooking and washing. Many gold mining and processing 
areas are located near the river upstream, which are operated by local people using 
amalgamation and cyanidation. Mostly of these discharge tailings into the river without 
any treatment. The river water is very vulnerable to contamination by heavy metals 
from gold processing. Analysis of water samples from 5 rivers indicates that the river 
water is already contaminated by some heavy metals. In the river Muramatoi, the levels 
of mercury (Hg), arsenic (As) and copper (Cu) are quite significant in water samples 
taken downstream of the gold processing locations. Based on the results of field surveys 
and laboratory analysis, the data shows that the concentration of mercury (Hg) and 
Cyanide (CN) has reached 0.3 mg/L and 1.9 mg/L, respectively, in surface water. These 
values exceed the drinking water quality standards of Indonesia (Wilopo, 2013). 

10.4 Bioaccumulation in the Food Chain 

10.4.1 Provisional Tolerable Weekly Intake 
Risks of mercury exposure are also compounded by the high levels of mercury that 
accumulate in fish and other food supplies in ASGM communities (Esdaile). 

The total mercury content in wet rice (padi) field sediments, roots, stems, leaves and 
rice should be suspected from wastewater containing mercury from ASGM activities that 
irrigate rice fields. This is indicated by the higher levels of mercury in areas that receive 
direct flow near ASGM. Mercury that accumulates in sediments is absorbed by rice 
plants and distributed to roots, stems, leaves and rice. The total mercury content in rice 
in 6 sampling locations ranged from (0.036 to 0.632) mg / Kg, this has exceeded the 
maximum limit of Hg content in fruits and vegetables as well as seaweed and seeds 
according to SNI 7387: 2009.The results of the calculation of a tolerant weekly intake 
(Provisional Tolerable Weekly Intake, PTWI) from rice test samples obtained a range 
between (1.2 - 21.08 μg / Kg human body weight per week. When compared with the 
limits set by The Joint FAO / WHO Expert Committee on Food Additives (JECFA) is 4 μg / 
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kg human body weight per week, so rice containing mercury may not permitted be 
consumed excessively to consider PTWI limits (Hadi, 2017). 

In the Sekotong study area, some fish species (from ASGM sites) had mercury 
concentrations which were above the maximum permissible mercury concentration for 
edible fish tissue.  The mercury concentration in Pilsbryoconcha exilis tissue was 596 
ppb, and it was 721 ppb for Sephia officinalis. Furthermore, 50% of the Euthynnus 
affinis samples had a high level of mercury, well above the World Health Organization 
(WHO) maximum permissible limit for the sale of fish for human consumption of 0.5 
ppb. Thus, the risks associated with mercury exposure from fish consumption can 
threaten community health (Muhammad, 2019). 

10.4.2 Staple Foods 
The communities near ASGM sites are also affected due to mercury contamination of 
water and soil and subsequent accumulation in food staples, such as fish: a major source 
of dietary protein in many ASGM regions. The risks to local children are also substantial, 
with mercury emissions from ASGM resulting in both physical and mental disabilities. 
Between 10 to 19 million people use mercury to mine for gold in more than 70 
countries, making mercury pollution from ASGM a global issue (Esdaile, 2017). 

In 2001, Kambey et al. analysed whole fish tissues sampled from an illegal mining region 
in the Minahasa Peninsula of North Sulawesi which contained four times the levels of 
mercury recommended by the World Health Organization for consumption restrictions. 

The 2007 GEF-UNIDO-UNDP Global Mercury Project reported that mercury in fish in 
Central Kalimantan around the ASGM site ranged from 0.09 up to 1.6 ppm. Several 
studies conducted in Jambi (1997), West Kalimantan (2000), North Sulawesi (2002), 
West Java (2003) and Palu, Central Sulawesi (2008, 2010) have also found high mercury 
concentrations in the river, soil, and fish, which can affect community and miners’ 
health. A study conducted by BaliFokus also found mercury in both rice and fish, risking 
the downstream population’s health as well as that of the community that lives in the 
area. Mercury in water and sediment in several ASGM sites ranged from 0.6 ppm up to 4 
ppm which is 600 to 3,000 times higher than the WHO standard of 0.001 ppm 
(Balifokus, 2015). 

Ismawati et al. (2015) measured the THg of rice concentrations from ASGM area in 
Pongkor, West Java with a portable Hg vapour analyser and found that the average THg 
in rice was 143 ppb with a minimum value of 101 and a maximum value of 200 ppb, 
while the Indonesian’s tolerable limit as set by the Decree of the Directorate General of 
Food and Drugs Surveillance of Indonesia (No. 03725/B/SK/VII/89 dan SNI 01- 2729.1-
2006) is 50 ppb.  

Krisnayanti et al. (2012) also analyzed samples of paddy-rice grains collected adjacent 
to the cyanidation tailings ponds, showing methylmercury concentrations greater than 
100 ng/g. This is five times above the Chinese permissible level for total mercury in food 
crops. Hg deposited in rice paddies can be readily transformed into the more toxic 
organic species, methylmercury (MeHg) (Li et al., 2011). 

10.4.3 Nusa Tenggara Barat (NTB) 
Krisnayanti and Anderson (2014) proved that ASGM activity in Sekotong-Lombok and 
Taliwang-Sumbawa has affected environmental and human health: in Lombok and 
Sumbawa, Krisnayanti et al. (2012) found that ASGM occurs alongside farming, and the 
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agriculture sector is dominated by rice production. At many locations, rice paddies can 
be seen directly adjacent to amalgamation or cyanidation operations and cyanidation 
waste is discharged directly into rice paddies which have been informally re-designated 
as tailings ponds. These ponds were not designated for proper leachate containment, 
and therefore soluble complexed mercury, including mercury cyanide, is free to set in 
the environment. The tailings sampled all exceeded the maximum permissible 
concentration for mercury in soil set by the Indonesian Government (20 mg/kg). The 
average mercury concentration in amalgamation and cyanide tailings collected from 
Sumbawa were very similar to those from Lombok: 

a. Total Hg (THg) in samples of amalgamation tailings from Sumbawa in 2011: 
 Nine samples taken from Tingkik and Lape districts ranged from 811 - 4,587 

(ppm). 
 Three samples taken from Lantung village ranged from 1,165 - 3,855 (ppm).  
 Samples from villages nearby Lantung village ranged from 1,575 - 7,374 (ppm). 

 
b. Total Hg (THg) in samples of amalgamation/cyanidation tailings in Lombok in 2011: 

 Fourteen samples taken from amalgamation tailings in Sekotong district had 
levels ranging from 111 – 8,363 THg (ppm). 

 Six samples taken from ex-cyanidation tailings in Sekotong district had levels 
ranging from 1,004 – 1,669 THg (ppm).  

10.4.4 Gorontalo Utara 
In 2015, Arifin et al determined mercury concentrations in the environment (river 
sediments and fish) and in the hair of artisanal gold miners and inhabitants of the 
Gorontalo Utara Regency in order to understand the status of contamination, sources 
and their impacts on human health. They found that mercury concentrations in the 
sediments along the Wubudu and Anggrek rivers are already above the tolerable level 
declared safe by the World Health Organization (WHO). They also found that mercury 
levels in commonly consumed fish, which were caught in the Sumalata and Anggrek 
rivers and estuaries, had mercury levels above the maximum tolerable limits of the 
WHO (Arifin, 2015). 
 
Neurological examinations were performed on 44 ASGM miners from Anggrek and 
Sumalata. From the 12 investigated symptoms, four common symptoms were already 
observed among the participants, namely, bluish gums, Babinski reflex, labial reflex and 
tremor. The contamination status of groups of inhabitants living around the ASGM sites 
(Anggrek and Sumalata) and outside the sites (Monano, Kwandang and Tolinggula) was 
also found to be very high, although the proposed route for the mercury to enter the 
human body is only an indirect way through the food web of the inhabitants, while the 
ASGM miners receive a combination of indirect and direct exposure to mercury vapor 
including from smelting processes and direct contact with liquid mercury (Arifin, 2015). 
 
The contamination status of groups of inhabitants who are living around the ASGM sites 
in Gorontalo Utara (Anggrek and Sumalata) and outside the sites (Monano, Kwandang 
and Tolinggula) is very high, according to HBM levels. The higher risk of mercury 
contamination due to the ASGM activities in ASGM sites is indicated by the higher mean 
hair mercury levels of inhabitants of the ASGM sites compared to those of inhabitants of 
the non-ASGM sites. Females have higher mean hair concentrations than males, and this 
result shows that female inhabitants are more vulnerable to mercury contamination. A 
significant and positive correlation found for the hair mercury levels and age of non-
miner inhabitants suggests that living in ASGM sites potentially leads to mercury 
contamination (Arifin, 2015). The mercury concentrations of the Wubudu river 
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sediments of Sumalata are above the threshold limits set by WHO, and the distribution is 
strongly related to the location of ASGM processing sites along the Wubudu riverbanks. 
The mercury concentrations of the Anggrek river sediments are already above the 
threshold limit set by WHO. The mercury levels in commonly consumed fish, which 
were caught in the Sumalata and Anggrek rivers and estuaries, are also reported.  
 
The most commonly consumed fish species (Lutjanus synagris and Ocyurus chrysurus) in 
the Regency have mercury levels above the maximum tolerable limits of the WHO. 
Serious health problems are indicated by the dominant symptoms observed among the 
ASGM inhabitants, including bluish gums, Babinski reflex, labial reflex and tremor. 
(Arifin, 2015). The proposed route for mercury to enter the human body is only an 
indirect way through the food web of the inhabitants, while ASGM miners receive a 
combination of indirect and direct exposure to mercury vapor including from smelting 
processes and direct contact with liquid mercury (Arifin, 2015). 
 
Mercury which is trapped in sediments as inorganic mercury, also contaminates water as 
metallic liquid (Hg°). In anaerobic conditions, it can be bio-transformed to organic mercury 
compounds by sulfate reducing bacteria (Compeau and Bartha, 1984; Mercury Source 
Protocol, 2008). Hg bioaccumulation sequences may then occur, as it is known that organic 
mercury can be taken up from sediments by phytoplankton, which may be eaten by 
invertebrates and small fish, which may then be eaten by larger, predatory fish. Accumulation 
of inorganic mercury in sediment thus leads to the accumulation of organic mercury in the 
marine biota of the sea. In this way, mercury can be transported through aquatic food chains 
from river sediments to humans. (From Mallongi). 
 
These results suggested that Hg containing wastewater discharged into the Buladu River and 
the atmospheric fallout from Hg emission were the major sources of Hg in the areas of 
interest. Consequently, Hg, resulting from Hg released from the gold mine that has been 
operated for 30 years more, has gradually accumulated in the aquatic ecosystems of the 
Buladu River and the Sulawesi Sea. (Mallongi) 
 
The village of Buladu is one of the major ASGM gold mining districts in Gorontalo Province, 
and is surrounded by the Celebes Sea in the North, Deme I Village in the East, the Boalemo 
District in the South, and Wubudu Village in the West. Its topography consists of flat plains 
along the coastal area, becoming hilly several hundred meters from the shoreline. The mining 
area is located on a hillside about 3,500m from the sea, whereas the processing area is located 
about 700 m from the sea.  
 
In his study of the Buladu gold mining district, Mallongi found highly elevated THg 
concentrations in water, sediment, shellfish and fish in the aquatic habitats near and adjacent 
to the processing area. He concludes that the accumulation of THg in the aquatic habitat is the 
primary environmental and human health concern due to its potential impact to the 
environment and the human population surrounding the gold mine. 
 
In the study area, local people consume shellfish and fish as the main source of protein daily 
and the average daily intake for the adult in the region is 350 g shellfish per week and tuna 
fish 700 g per week. Mallongi has found that, in comparison with other foods, tuna in the 
Sulawesi Sea have accumulated a high elevated concentration of THg as all values for tuna in 
his sample study exceeded the PTWI guideline.  
 
The provisional tolerable weekly intake (PTWI) guideline recommended by the Joint Food 
and Agriculture Organization (FAO)/ World Health Organization (WHO) Expert Committee 
on Food Additives (JECFA) shows appropriate safe exposure levels of 5 μg/kg bw, which 
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were used to estimate the quantity of contaminants ingested over a lifetime without 
appreciable risk among people living in there (FAO, 1996; IPCS, 1991).  
 
Furthermore, almost all of the fish samples from the stations in the Sulawesi Sea exceeded the 
Indonesian National Standard guidelines for human consumption (0.5 mg/kg) and the WHO 
recommended limit for vulnerable groups (0.2 mg/kg). The bigger the fish size, the higher the 
Hg concentration in tuna fish. 
 
This indicates that those people who consume such fish in the area of concern might be 
exposed to health risks. Furthermore, all of the aquatic contaminated food sources that are 
consumed by local people are also traded to other provinces. 
 
Mining activities generate waste containing heavy metals such as mercury (Hg) to 
contaminate the environment, and ultimately affect the biota (living organisms). 
Increasingly heavy metal pollution cause public unrest because of the issues that have 
occurred in Buyat Bolaang regency of North Sulawesi Province, Indonesia. On the report 
of research carried out by the environmental agency of North Gorontalo regency that 
traditionally gold miners are indicated mercury poisoning. 
 
Although concentrations of mercury may be very low, the methyl mercury accumulation 
processes in living things will continue and enter into the food webs harmful to human 
health. 

10.4.5 Pongkor/Bogor 
Tomiyasu et al. investigated the distribution of mercury in the soil, sediment and river 
water of the ASGM area along the Cikaniki River, in West Java. The total mercury 
concentration (T-Hg) in the forest soil ranged from 0.11 to 7.0mgkg−1, and the highest 
value was observed at the ASGM village. Total Hg (THg) in soil around ASGM operations 
found average THg concentrations of 13.5, 4.29, 1.93 and 55.6 mg/kg, respectively. 
These levels are above the Chinese National food safety standard for Hg in agriculture 
soil (1.5 mg/kg). They predicted that dissolved or suspended mercury was transported 
to soil through irrigation channels. The Hg concentrations in the sediments collected 
from fish farms around mining sites were as high as 133 mg/kg (Tomiyasu, 2013). 

10.4.6 Buru Island 
ASGM using mercury (Hg) amalgamation has been occurring on Buru Island, Indonesia 
since early 2012, and has caused rapid accumulation of high Hg concentrations in river, 
estuary and marine sediments. In this study, sediment samples were collected from 
several sites downstream of the Mount Botak ASGM site, as well as in the vicinity of the 
more recently established site at Gogrea where no sampling had previously been 
completed. All sediment samples had total Hg (THg) concentrations exceeding 
Indonesian sediment quality guidelines and were up to 82 times this limit at one estuary 
site. The geochemistry of sediments in receiving environments indicates the potential 
for Hg-methylation to form highly bioavailable Hg species. To assess the current 
contamination threat from consumption of local seafood, samples of fish, molluscs and 
crustaceans were collected from the Namlea fish market and analysed for THg 
concentrations. The majority of edible tissue samples had elevated THg concentrations, 
which raises concerns for food safety. This study shows that river, estuary and marine 
ecosystems downstream of ASGM operations on Buru Island are exposed to dangerously 
high Hg concentrations, which are impacting aquatic food chains, and fisheries 
resources. Considering the high dietary dependence on marine protein in the associated 
community and across the Mollucas Province, and the short time period since ASGM 
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operations commenced in this region, the results warrant urgent further investigation, 
risk mitigation, and community education (Reichelt-Brushett et al. 2017 in Env 
Research). 

10.5 Environmental Impacts from Alluvial Mining 

10.5.1 Sulawesi Region 
In Bombana, ASGM is also having a large impact on the agricultural industry and nutrition of 
local communities. About 26,000 ha of land previously used for aquaculture was taken over 
by ASGM by the end of 2013. Consequently, at least 40% of the productive land (rice fields, 
orchards, and fields) was converted to mining land. The situation is exacerbated by damage to 
agriculture infrastructure, such as rivers and irrigation channels so that there is less clean 
water, and rice cannot be grown and harvested (Basri, 2017).  

10.5.2 Kalimantan Region 
In Murung Raya and Katingan regencies, Central Kalimantan, classic dilemmas have also 
emerged between ASGM and common pool resources, especially involving waterways and 
fisheries. Informal mining does come at a heavy cost: land is permanently removed from 
productive use, fishing is no longer possible in many heavily degraded waterways and ponds 
due to dredging, and mercury contamination is very likely widespread, although the extent of 
contamination of environments and aquatic food chains is poorly documented. Many villagers 
in fact voice opposition to gold-mining activities in their lands and river systems, even as 
mining activities are represented in most rural households along the provinces’ major gold-
bearing waterways, such as the Katingan River (Barney, 2018). 
 
2.4.2 Mitigating Environmental Impacts 

10.5.3 Java Region 
In the village of Ciguha in the Regency of Bogor, APRI demonstrated an integrated 
program of soil remediation and more environmentally-friendly cyanide processing. The 
remediation demonstration was carried out using mercury contaminated tailings. The 
remediation method used a combination of carbon absorption, ion exchange, specific 
gravity, and mercury stabilization using sulfur and resin. The tailings were then 
processed into light bricks and concrete blocks for building materials. On alternative 
gold processing, APRI introduced a surface-tension reduction technique to make 
concentrates. In this method, the ore is first crushed and milled down to 200 - 300 mesh 
in size and then run through two processes. The first process uses a standard sluice 
(kasbok) and the resulting concentrate is then washed using a soap solution before 
panning and direct smelting is performed to produce gold. The tailings from the first 
process are sent to a stirring tank and mixed with several chemicals, including sodium 
cyanide (APRI presentation materials). 

An inventory of site data was undertaken by the Directorate General of Minerals and Coal, 
KLHK, Directorate General of P2PL at 11 illegal mining locations: Solok, Lombok Barat, 
Bolaang Mongondow Timur, Kota Palu, Aceh Jaya, Dharmasraya, Palangkaraya, 
Tasikmalaya, Gunung Mas, Pasaman, and Minahasa Regencies. The results from samples 
taken from surface water, wells, sediments and air show that mercury levels around illegal 
mining areas are high.  
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11 Health Information 

11.1 Health Impacts  

11.1.1 Impacts on Mining Communities 
Concerned about mercury (Hg) toxicity as a global issue, the European Union 
Commission and WHO have both stated that even very low concentrations of Hg can 
detrimentally affect human health (EC, 2006; WHO, 2009) and it is therefore 
recommended to reduce or eliminate mercury use in all forms (Holmes et al., 2009).  

Mercury poisoning is a tremendous burden to human health, especially in ASGM 
communities. Mercury gas, such as that encountered in ASGM amalgam processing, is 
readily absorbed in the lungs and then further transported to other organs. Elemental 
mercury can cross membranes including the blood-brain barrier and the blood‐placenta 
barrier, posing a threat to neurological function and fetal development, respectively. 
Acute mercury exposure (for instance to mercury vapor produced from heating 
mercury-gold amalgam) can lead to tremors, memory loss, respiratory distress, and 
even death. Chronic exposure to mercury gas may lead to renal failure, tremors, 
movement disorders, and various psychosis and memory impairment. Internationally, 
there are many documented cases of miners in ASGM suffering the effects of prolonged 
exposure to mercury. Symptoms of mercury intoxication include frequent and severe 
headaches, dizziness, vision and motor disorders, among other health issues. Clinical 
interviews with miners poisoned by mercury show these devastating effects, especially 
with respect to tremors and movement disorders (Esdaile, 2018). 

11.1.2 Impacts on Women and Children 
Another troubling consequence of mercury pollution from ASGM is the effects on embryos, 
fetuses, and children. Mercury levels in women of child‐bearing age near ASGM activities are 
often high due to consumption of mercury‐contaminated water, seafood or rice; direct 
handling of mercury in mining or other gold‐related processing; or through exposure to 
mercury gas during amalgam processing. Due to the efficiency of the maternal transfer of 
mercury to the fetus for elemental and methylmercury, it is perhaps not surprising that 
children in ASGM communities have a high incidence of physical and mental disabilities. 
News reports on the debilitating effects of mercury poisoning in children of artisanal gold 
mines (including limb deformities, brain damage, and hydrocephalus) bring this problem into 
confronting focus (Esdaile, 2018). 

11.1.3 Consequences of Severe Exposures 
Elemental and methyl-mercury are both toxic to the central and peripheral nervous systems. 
The inhalation of mercury vapor can produce harmful effects on the nervous, digestive and 
immune systems, lungs and kidneys, and may even be fatal. Neurological symptoms include 
mental retardation, seizures, vision and hearing loss, delayed development, speech disorders, 
and memory loss (WHO, 2013). In the human body, methyl-mercury is transported in red 
blood cells and plasma proteins (Berlin, 1983, in BPHN) which penetrate membranes causing 
distribution to expand throughout the body. High concentrations (up to 10% of the total dose) 
also accumulate in the central nervous system (CNS). Methyl-mercury easily crosses the 
placental blood-barrier and produces relatively higher levels in the fetus than in maternal 
blood (ATSDR, 1989, in BPHN). 

11.2 Exposure Through Air 

11.2.1 Inhalation of Mercury Vapour 
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Artisanal miners can be critically exposed to mercury, either through direct handling of 
the metal, or by inhaling the mercury vapors generated during the burning of the gold-
mercury amalgam. In many cases, the gold heating and separation processes is 
performed mostly in locations close to family or community members, resulting in 
exposing other people to increase levels of gaseous mercury, while the most important 
and dangerous pathway of exposure to metallic mercury for artisanal gold miners and 
their families is through Hg vapor inhalation (WHO, 2009).  

Mercury is used in gold mining to extract gold from ore by forming ‘amalgam’, a mixture 
composed of approximately equal parts of mercury and gold. The amalgam is heated, 
evaporating the mercury from the mixture, leaving the gold. This method of gold 
extraction is used in the ASGM community because it is cheaper than most alternative 
methods, can be used by one person independently, and is quick and easy.  While each 
mining operation may be relatively small, the practice is widespread. Because of the 
extraordinary amounts of mercury handled directly by the miners and released into the 
environment, the burden to human health is staggering. Mercury vapor inhaled by 
miners results in impaired cognitive function, neurological damage, kidney damage, and 
several other health problems. In some cases, amalgams are processed near the home or 
in gold shops in villages or cities, so the mercury vapor generated in the process affects 
non‐miners living in these areas. For children and fetuses, exposure to mercury 
pollution is especially dangerous as it increases the likelihood of physical deformities, 
neurological damage, and lower IQ (Esdaile, 2018). 

11.2.2 Gold Shops 
A study by Cordy et al found that the most probable source of elevated mercury levels in the 
inhabitants of ASGM sites was the mercury vapor from the smelting processes, which mainly 
occurred outside, in gold shops, and sometimes inside houses. Cordy found the mercury 
emissions from gold shops reached up to 53.4 μg/m3, whereas the normal atmospheric level 
in rural areas was approximately 0.002–0.004 μg/m3 (Cordy 2013, cited in Arifin 2015). 

11.2.3 The Municipality of Palu  
In Sulawesi, Nakazawa et al. assessed the human health risk due to Hg(0) exposure 
among the general population of the city of Palu, the capital of Central Sulawesi. The 
area around the city has more than 60t of gold reserves, and the nearby Poboya area is 
the most active gold-mining site in Indonesia. Owing to its geography, the city 
experiences alternating land and sea breezes. Sampling was done intermittently over a 
period of three years from August 2010 to December 2012, with a passive sampler for 
Hg(0), a portable handheld mercury analyzer, and a mercury analyzer in four areas of 
the city as well as in the Poboya gold-processing area. The 24-hour average 
concentration, wind-speed, and wind direction data showed that the ambient air in both 
the gold-processing area and the city always contained high concentrations of mercury 
vapor. Their results indicate that all of the residents of Palu city are at serious risk from 
exposure to high concentrations of atmospheric mercury. The average day time point-
sample Hg(0) concentrations in the city ranged from 2,096 to 3,299 nanogram/m3, as 
measured with a hand held mercury analyzer over 3 days in July 2011 and the average 
daytime Hg(0) concentration in the Poboya gold processing area was 12,782 
nanogram/m3, thus, all concentrations were substantially higher than the World Health 
Organization air-quality guideline for annual average Hg exposure (1,000 
nanogram/m3). The results show that 93% of the sample population overall is at risk of 
mercury toxicity that could lead to damage to the central nervous system in the city’s 
population, due to chronic exposure (Nakazawa et al., 2016).  
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11.2.4 Bombana Regency 
In the Bombana Regency, the mining sites are spread out in more than 10 sites, are mostly of 
the alluvial type, and have had conflicts or overlap within the concession areas of several 
medium-sized gold mining companies. ASGM activities started more than 10 years ago and 
have used mercury intensively (more than 80 tonnes per year). Like in other sites, some 
processing activities involving mercury and the burning of the amalgam are handled by 
women. The total population of the ASGM sites in Bombana is about 50,000 people spread 
out in several sub-districts. A team from Medicuss measured the mercury concentration in the 
ambient air around the houses of the people suspected to be ill, by using a portable mercury 
vapour analyser RA-915+. The results varied from place to place. The lowest mercury 
reading was 28 nanograms/m3 in one of the houses of a child suspected to be afflicted with 
mercury poisoning and 41,000 nanograms/m3 in a gold shop. The safe level and reference 
guidance of WHO and the US Department Health and Human Services are below 1,000 
nanograms/m3. Guidance for mercury concentration is that between 1,000 to 10,000 
nanogram/m3 – people should prepare for evacuation, while with concentrations of mercury 
vapour > 10,000 nanogram/m3, people should be evacuated (Medicuss, 2015). 

11.2.5 Lombok 
Air quality studies in Sekotong showed the highest mercury level reading in the air was 
54,931 nanogram/m3 at a gold shop in Sekotong, Lombok, and the lowest one was 121 
nanogram/m3. In front of a community’s house where a ball-mills unit was in operation, 
the level was about 20,891 nanogram/m3, next to a suspected patient’s house 
(Medicuss, 2015). 

11.2.6 Banten 
In Cisitu, Banten, the lowest reading was 122 nanogram/m3 at a community member’s 
house and 50,549 nanogram/m3 at a gold shop near a fish pond (Medicuss, 2015). 

11.2.7 Riau  
During a study of gold shops in urban areas along the Kuantan River, researchers found that 
the mercury concentration in the atmosphere rose sharply during the burning process until it 
exceeded the upper limit of the measurement range (> 1 mg m-3). Health impacts were not 
only on gold shop workers, but also on residents living around the shops (Takashi, 2019). 

11.3 Exposure Through Water 

11.3.1 Water Contamination Risks 
Inorganic mercury, formed through oxidation of mercury metal lost during ASGM may 
contaminate water and also lead to kidney damage if consumed. Conversion of mercury 
pollution from ASGM into methyl-mercury also poses a tremendous risk as this highly toxic 
form of mercury accumulates in food supplies, such as fish, crustaceans, and mollusks. 
Consumption of methyl-mercury is particularly harmful to the central nervous system, 
causing nerve and brain damage. Methyl-mercury also presents an extreme risk to fetal 
development (Esdaile, 2018). In mining areas in Indonesia, cheap mercury has led to severe 
exposures, reportedly causing birth defects and other detrimental health effects, with mercury 
in water and sediment at ASGM sites stated to be 600 to 3,000 times the WHO standard 
(Spiegel 2017, citing Ismawati 2016 Children’s exposures to Hg in ASGM). 

11.3.2 Bogor  
The results of environmental analysis in the Pongkor ASGM area have also indicated that 
there is mercury pollution of sediments in Pasir Jawa, Ciguha, Cikoret, and several other gold 
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processing locations, and in the Cipanas River, Cikawung and Cimarinten, which showed 
mercury pollution in samples in the range of 10.5 to 241.6ppm. And in the Cikaniki River 
which is downstream, where all rivers flow, mercury concentrations ranged from 6 to 18.5 
ppm. (Juliawan, 2006, and Widowati, 2008, in Arif, 2013). These values are much higher 
than the Class B river water quality standard in the Minister of Environment Decree No. 2 of 
1998 in which the allowable mercury concentration is 0.001mg/L (ppm) (Arif, 2013). 
 
A study by Lestari et al. showed that the release of mercury to river water affected the health 
of miners and the community who used the river as a source of drinking water. The average 
level of mercury in water samples taken from six points was 0.0039 mg/l which exceeds the 
threshold value according to the 1990 Ministerial Regulation concerning drinking water. 
Furthermore, the average levels of mercury found in the miner’s hair was 3.37 tg/g, which 
exceeded the threshold value allowed by WHO which is 1-2 mg/kg. The percentage of miners 
who participated in the study who suffered from mercury poisoning was found to be 80.5%. 
Symptoms included malaise, headache, shivering/chills, and stiff joints (Lestari, 2010). 

11.4 Exposure Through Food  

11.4.1 Bioaccumulation in the Food Chain 
On a global basis, ASGM is responsible for approximately 37% of mercury emissions and is 
the largest source of air and water mercury pollution. Mercury vapors in the air around 
amalgam burning sites can be alarmingly high and almost always exceed the WHO limit for 
public exposure of 1.0 μg/m. These exposures affect not only ASGM workers but also those 
in the communities surrounding the processing centers. The vaporized mercury eventually 
settles in soil and the sediment of lakes, rivers, bays, and oceans and is transformed by 
anaerobic organisms into methylmercury. In water bodies, the methylmercury is absorbed by 
phytoplankton, ingested by zooplankton and fish thereby contaminating the food chain. It 
especially accumulates in long-lived predatory species including shark and swordfish (WHO, 
2013). Mercury has a long biological half-life and causes bio-accumulation in the body 
(Alfian, 2006, in BPHN). Individuals residing in or near ASGM communities are typically 
exposed by eating methylmercury-contaminated fish or from breathing the mercury vapor 
produced during the burning process (WHO, 2013). The burden of mercury toxicity to ASGM 
communities is compounded by bioaccumulation of Hg in food (Holmes et al.,2009, Shao et 
al., 2013). Meng et al. (2011) and Li et al. (2010) discovered elevated MeHg in rice grown 
around tailings contaminated Hg is more 10-100 times higher than other locally grown 
plantation. Shao et al. (2013) stated that MeHg can accumulate in hair during growth (1 cm 
per month), and hair MeHg concentration can possibly reflect longer-term MeHg exposure. In 
addition, most of the previous studies reported that MeHg constituted 80% of THg in hair and 
the major exposure route was through fish consumption (Molina et al., 2015).  

11.4.2 Banten 
Cisitu is a small-scale gold mining village in Java. Mercury (Hg) is used to extract gold from 
ore: heavily polluting air, soil, fish and wet rice fields. Rice in Cisitu is burdened with 
mercury. The main staple food of the inhabitants of Cisitu is this polluted rice. Medical 
examinations were performed of 18 people with typical signs and symptoms of chronic 
mercury intoxication (excessive salivation, sleep disturbances, tremor, ataxia, pathological 
coordination tests, proteinuria). Mercury levels in urine were increased in eight patients 
(>7 µg Hg/L urine) and all 18 patients had increased levels in their hair (>1 µg Hg/g hair). 15 
out of the 18 patients exhibited multiple symptoms of mercury intoxication and had highly 
elevated levels of mercury in their specimens. These patients were classified as intoxicated. In 
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Cisitu, rice fields are irrigated with mercury-contaminated water and villagers consume only 
local food, especially mercury-contaminated rice. Villagers were concerned that the severe 
diseases they observed in the community might be related to their mining activities, including 
high mercury exposure. Severe neurological symptoms and increased levels of mercury in 
urine and hair support were found to be caused by exposure to inorganic mercury in air, and 
the consumption of mercury-contaminated fish and rice (Bose O’Reilly, 2016). 

11.5 General Health Status of ASGM Communities 

11.5.1  Community Exposure 
During the UNIDO Global Mercury Project, investigators found that the whole community 
living at the ASGM study areas in Central Kalimantan and North Sulawesi were exposed to 
mercury as indicated by elevated mercury levels in their urine, blood and hair. As it is a 
highly toxic metal, mercury directly affects the nervous and cardiovascular system. Over a 
short period of time, high doses of mercury can cause: nausea, vomiting, diarrhea and severe 
kidney damage. In addition, nerve damage, hallucinations, the inability to concentrate and 
memory loss, tremors, loss of dermal sensitivity, and slurred speech can also arise 
(Nierenberg et al., 1998; Mohapatra et al., 2007; Bose-O'Reilly et al., 2010).  

11.5.2  Medical Studies in ASGM Communities 
The following results were reported by the Indonesian NGO’s Medicuss and BaliFokus 
following a three-week health survey conducted at ASGM sites in Feb-March 2015: 

 Medicuss found suspected mercury-intoxicated victims in all three ASGM locations 
studied: namely, Bombana, Sekotong, and Cisitu. Severe physical problems were 
noted in 28 children, including seizures, heavy salivation, congenital cataract, skin 
eruption, vision disorder, congenital deformities, deafness, impaired renal function, 
upper motor neuron disorder, hydrocephalus, delayed development, synostosis, 
muscle weakness, permanent shortening of muscles or joints, finger deformities, 
vitiligo, partial paralysis, ear malformation, epilepsy, cerebral palsy, and skin rashes. 
A few of these children lived in a neighborhood where the ambient air mercury level 
reached up to 21,985 ng/m3 around their houses (Medicuss, 2015). 

 Some mothers admitted that during their pregnancy, they stayed at home and helped 
their husbands taking care of the rod-mill operation. Almost every house in the 
Pangkal Jaya Village, Bogor Regency, has at least one sick family member (child or 
adult) with health problems (Yuyun, 2015). 

 Out of 270 people studied (who all came from ASGM villages in Sekotong in West 
Lombok Regency for a free health check provided by Balifokus) the results showed 
that 11% had symptoms of mercury intoxication (BaliFokus, 2015). 

 Medicuss found that 37 out of 140 residents (26.4%) coming from the villages of 
Situmulya and Kujangsari in Cisitu in Lebak Regency (who sought treatment during 
activities carried out by Medicuss in collaboration with BaliFokus) were affected by 
mercury intoxication. In addition, they found that the impact of mercury intoxication 
generally arose only several years after exposure, when most workers had already 
gone back to their hometown (Medicuss, 2014). 

11.5.3  Elevated Levels in Hair, Urine and Blood Samples 
In Southeast Sulawesi, Basri et al. (2015 - 2016) investigated the mercury exposure of ASGM 
workers who lived both inside and outside the mining area in Bombana. Based on the 
occupations of the participants, the hair samples were divided into three subgroups: directly 
exposed, indirectly exposed, and a control group. A total of 81 hair samples were analyzed by 
particle-induced X-ray emission spectrometry. The median mercury concentration was much 
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higher in the hair from the directly exposed group (12.82 μg/g hair) than in the control group 
(4.8 μg/g hair), and the concentrations in the hair from 45 respondents exceeded the Human 
Biomonitoring I (HBM I) threshold limit. Mercury concentrations were also elevated in the 
hair from the indirectly exposed group (7.64 μg/g hair), and 24 of these participants also 
exceeded the HBM I threshold limits. Thus, exposure to mercury during ASGM is not only 
harmful to the miners; but is also at hazardous levels for people who live in the mining area 
but who are not engaged in mercury-based gold extraction (Basri, 2017).  
 
In NTB, the mean total mercury concentration in the hair of Lombok ASGM workers was 
greater than that in a non-exposed population. Mining in Lombok first began in mid-
2009, however by 2012, 70% of miners had been exposed by mercury (Hg) as indicated 
by a total Hg (THg) in miner’s hair above the permitted level of 1 μg/g set by the WHO. 
This indicates the primary pathway of mercury exposure is inhalation of volatile 
mercury in the atmosphere. Current-day exposure appears to be the inhalation of 
volatile mercury from the atmosphere rather than the consumption of methyl-mercury-
contaminated food (rice and fish), although the relative importance of this second 
exposure pathway may change in the future as the magnitude of this pathway increases.  

In their study of mercury intoxication of ASGM communities in Sekotong, Ekawanti and 
Krisnayanti (2015) concluded that after five years of constant exposure, both miners 
and non-miners showed proteinuria and low hemoglobin and hematocrit 
concentrations due to chronic mercury intoxication as indicated by high urinary and 
hair mercury levels in which 61% of the miner’s urine and 81% of the miner’s hair 
content Hg were at ‘alert’ and ‘high’ levels. All participants (100 people) in the study 
were directly exposed to mercury, either as workers (miners) or as family members 
(non-miners) living in the contaminated atmosphere, including children that had direct 
contact with mercury from mercury panning after school and/or standing in close 
proximity to burning processes. Most of the women were of reproductive age, which 
means that their pregnancies were also at risk, as mercury affects intra-uterine growth 
development, especially brain development. The duration of exposure to mercury 
contaminants was an average of 5.4 years. This period was much shorter than the 14.8 
years needed to show specific clinical manifestations in previous reports. The factors 
regarding the occurrence and severity of the effects of mercury on human health 
include: the chemical form and dose of mercury; the age or the developmental stage of 
the person exposed, and the duration and exposure route: including inhalation, 
ingestion, and dermal contact. Fish consumption patterns can also increase the chance 
of mercury exposure when fish and seafood are contaminated with mercury 
(Krisnayanti, 2018). 

Research conducted by Arif Sumantri, et al. (2013) of ASGM workers in Cisarua Village, 
Nanggung, in Bogor regency, showed that the average accumulation of mercury in workers' 
hair was between 2.03 to 9.04 ppm and that there were 24 people (60% of those sampled) 
who had mercury poisoning of more than 2 ppm. Gold processing activities are carried out in 
Cisarua Village using amalgamation techniques (Juliawan, 2006, in Arif, 2013).  
 
Bose-O'Reilly et al. (2016) found miners in Cisitu, West Java to be intoxicated, showing 
both the typical mercury-related symptoms such as ataxia, tremor and coordination 
problems, as well as having elevated levels of mercury in the urine and hair samples. 
Results from hair analyses showed the examined miners exceeded the alert level of 1 
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mg/g, and five of them had Hg concentrations above the action level of 5 mg/g with a 
maximum of 25 mg/g. 

11.6 Ministry of Health  

11.6.1 Studies of ASGM Communities 
Through the Balitbangkes and the Center for Environmental Health Engineering, the 
Ministry of Health has conducted a series of studies on levels of mercury in the 
environment in several regions of Indonesia and has found especially high levels of 
environmental mercury pollution around ASGM sites (Inswiasri, 2001). In addition, 
several studies on public health problems related to mercury exposure have been 
performed with ASGM communities: 

- In Bogor Regency, West Java, there was an increase in mercury metal levels in 
the hair samples of ASGM workers, exceeding the normal mercury levels set by 
WHO (2014, Arif S, et al). 

- In Gunung Mas Regency, Central Kalimantan, samples taken from ASGM workers 
(as well as mercury levels in air, water and environmental biomarkers) all 
exceeded the WHO standards for settlements (1.0 - 2.0mg/m3) and workplaces 
(0.05mg/m3) (2011, Inswiastri, et al). 

- In Central Sulawesi Province, mercury levels in the children's hair were above 
the threshold value and there was a correlation between mercury levels in hair 
samples and low learning achievement in the junior high school (2013, Yoserva, 
et al). 

- In Wonogiri Regency, Central Java, average levels of mercury in blood samples 
was above the toxic threshold set by USEPA for ASGM workers (2013, Lenci, et 
al). 

11.6.2 ASGM Issues and Approaches 
Regarding the Minister of Health’s Regulation No. 57 of 2016 concerning the National 
Action Plan for Controlling Health Impacts from Mercury Exposure in 2016 – 2020, and 
based on the Ministry of Environment's national data collection in 2014, it has been 
noted that the greatest quantity of mercury emissions results from the ASGM sector, in 
accordance with global data (US EPA / Environmental Protection Agency, 2015) which 
shows that ASGM activities contribute greatly to mercury pollution. Thus, the Ministry 
of Health recognizes that public health impacts from mercury are inseparable from 
environmental pollution.  

With regard to ASGM, the Ministry of Health has highlighted the following concerns: 

- the lack of law enforcement regarding the illegal trade of mercury and its use.  
- the lack of concern among some stakeholders due to a general lack of 

understanding and knowledge about the dangers of mercury. 
- the existence of various different regional policies on ASGM due to the regional 

autonomy system 
- the lack of adequate health facilities and the lack of competency among health 

workers regarding early detection and treatment of health problems due to 
mercury. 

11.6.3 National Action Plan 
In order to strengthen the work program of the Ministry of Health, the National Action 
Plan for Controlling Health Impacts of Mercury (2016-2020) includes 7 (seven) 
strategies: 
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1. Policy Framework: identifying the policies and regulations needed and reviewing 
existing policies in order to strengthen the policy framework related to 
controlling health impacts due to mercury exposure. 

2. Standardization, Database and Surveillance: guidelines for standard methods 
used to measure mercury exposure, measure the health effects of mercury 
exposure, measure mercury exposure and health effects to update data, and 
create a database on mercury in Indonesia. 

3. Health Impact Control: making efforts to protect populations at risk due to 
mercury exposure through cooperation and cross-sectoral coordination, by 
carrying out several activities including undertaking efforts to protect risk 
populations, especially children and women, and controlling health impacts due 
to exposure mercury. 

4. Strengthening Institutions and Health Workers: strengthening the capacity of 
health service facilities in the context of early detection of diagnoses of health 
problems due to mercury exposure and realizing mercury-free health service 
facilities. 

5. Dissemination and Advocacy: socialization and advocacy on the health impacts of 
mercury exposure in the context of preventive and promotive efforts to the 
wider community, both through communication media at the health facilities 
and by encouraging the inclusion of mercury material in the curriculum of 
primary and secondary education, especially in the regions where there are 
Small Scale Gold Mining activities or other processes that use mercury 

6. Research and Development: epidemiological studies of mercury exposure and 
risk analysis of the effects of mercury pollution on health. 

7. Monitoring and Evaluation: at the central, provincial and district / city level to 
find out successful implementation of health impact control due to mercury 
exposure. Monitoring and evaluation is carried out at the central, provincial and 
district / city levels. 

The Ministry of Health has issued a set of guidelines for health officers, entitled: 
“Guidelines on Controlling Environmental Health Impacts due to the Use of Mercury in 
Small Scale Gold Mining using a Community Participation Approach” which is intended 
to increase general public awareness and readiness in dealing with mercury hazards in 
ASGM. Specifically, these guidelines are expected to increase knowledge, awareness, 
skills and the confidence of health workers, health cadres, and communities around 
ASGM in an effort to minimize the impact of mercury use. What now remains is for this 
NAP (RAN) from the Ministry of Health to be synergized with the NAP (RAN) for 
Mercury Removal in ASGM. 
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12 Towards Decision Making Processes 

12.1 National Strategy for Reduction and Elimination of Mercury Emissions 

12.1.1 Eliminating Worst Practices 
Annex C of the Minamata Convention, clearly states that the most important action to 
take is to eliminate the worst practices in ASGM: (i) whole ore amalgamation, (ii) open 
burning of amalgam or processed amalgam, (iii) burning amalgam in residential areas, 
and (iv) cyanide leaching in sediment, ore or tailings to which mercury has been added 
without first removing the mercury.  

12.2 Short Term Strategies 

12.2.1 Immediate Actions and Interventions 
Whole ore amalgamation: (1) Prohibit this technique of processing gold using mercury; 
(2) Socialize mercury-free gold processing techniques accompanied by guidelines for 
the safe and environmentally friendly use and management of B3 and B3 waste; and (3) 
Provide equipment assistance in accordance with environmentally sound gold 
processing techniques as an incentive for Regional Governments / mining communities 
who are committed to formalizing and conducting environmentally sound mining. 

Open burning of amalgam or processed amalgam: (1) Promote the use of assistive 
devices to capture mercury vapor; (2) Provide equipment to capture mercury vapor as 
an incentive for regional governments / mining communities that have a commitment to 
formalize and conduct environmentally friendly mining; and (3) Prohibit the use of 
mercury in gold processing techniques. 

Burning amalgam in residential areas: (1) Request the Regional Government not to give 
a business license for amalgam burning in a residential area; (2) The regional 
government should also relocate any existing amalgam burning activity to a non-urban 
area where licensed commercial activities can take place far from residential areas; (3) 
Promote the use of assistive devices to capture mercury vapor; (4) Provide equipment 
to capture mercury vapor as an incentive for regional governments / mining 
communities that have a commitment to formalize and conduct environmentally 
friendly mining; (5) Prohibit the use of mercury in gold processing techniques. 

Cyanide leaching in sediment, ore or tailing to which mercury has been added without 
first removing the mercury: (1) Determine whether environmental requirements - 
AMDAL and DPPL - require mercury detoxification of contaminated tailings; (2) Develop 
mercury detoxification techniques for mercury contaminated tailings; (3) Socialize, train 
and mentor communities regarding gravity concentration techniques that can be used 
as an alternative to mercury before the next stage of gold processing with cyanide. 

12.3 Medium Term Strategies 

12.3.1 Technical Interventions to Prevent Mercury Pollution 
Provide equipment to miners and gold shops to reduce mercury emissions and 
minimize the extremely dangerous levels of mercury emissions that are taking place in 
nearly all provinces, in order to reduce the damaging and deadly impacts on public 
health and environmental health that are taking place. Different pathways require 
different strategies to reduce/prevent emissions, and different kinds of controls. 
Emissions to air from burning amalgam take place primarily in populated areas and are 
difficult to prevent as can easily be hidden from view. Moving gold trading and amalgam 
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burning businesses to non-residential areas can limit impacts, especially if retorts or 
condenser technology is made freely available. Immediate technical interventions are 
the number one priority action.  

12.3.2 Training Miner Communities in Better Practices 
Indonesia has a well-regulated large-scale gold-mining sector, but also an extensive 
artisanal gold-mining sector which operates in a vacuum of health and environmental 
safety protocols. A more sustainable ASGM is threatened by poor mining infrastructure, 
inefficient processing technology, and an absence of waste management. Various 
attempts to control ASGM have been attempted, but international experience has shown 
that education, rather than the use of force or formalization campaigns, is the most 
effective route (Haris, 2014).  

12.4 Long Term Strategies 

12.4.1 Formalization of the ASGM Sector 
Formal, large-scale gold mining does not create significant employment in host 
countries. In contrast, millions of livelihoods all over the world depend on artisanal and 
small-scale gold mining (ASGM), which constitutes a significant source of income for 
workers in developing countries’ rural economies. Informality is a widespread and long-
standing issue in the ASGM sector, but a shift in government attitudes, from using a 
prohibitive to a facilitative approach, may allow formalization of the ASGM sector to be 
achieved on a larger-scale in future.  

However, the ILO recommends that instead of criminalizing informal ASGM, all 
governments should work in partnership with civil society to facilitate transitions to 
formality through capacity-building initiatives and the promotion of small-scale gold 
mining cooperatives. Formalization of ASGM is an important entry point for ASGM to get 
assistance from government and/or the private sector, including opportunities to get 
coaching from the government and/or capital assistance from formal financial 
institutions.  

12.4.2 Overcoming Barriers to Formalization 
However, in Indonesia, formalization of the ASGM Sector remains a long-term challenge. 
There are serious systemic issues to address in governance that need to be overcome 
before this can have any real possibility of accommodating ASGM in the legal 
framework: 

1. Mutiple interpretations and disagreements between the KLHK and ESDM about 
the purpose of WPR/IPR and whether it should facilitate ASGM business or not 
(ie bringing artisanal miners up into the small-scale mining realm). 

2. Scale challenges and local control issues (there does need to be a pilot to show 
the way and technology that meets miner’s needs is a critical issue). 

3. The capacity of local governments, including formalization procedures, roles and 
responsibilities of each agency, coordination between agencies, and limited 
financial support for providing assistance to the formalization of ASGM. 

4. Considering the long processing time and the high cost of formalization, data on 
gold reserves available at the WPR location or those that will be proposed as 
WPR are important. In addition, it is also necessary to hear the voices of the local 
community and mining communities regarding what their problems and needs 
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are, and to take into account other interpretations of the meaning of ASGM and 
formalization in order to realize the sustainability of ASGM activities, including 
opportunitites for land rehabilitation and assistance for alternative livelihood 
conversion. 

12.5 National Action Plan 

12.5.1 RAN-PPM 2014-2018  
Indonesia is a signatory to the Minamata Convention on Mercury, a global treaty to 
protect human health and the environment from the adverse effects of mercury which 
has mandated the gradual elimination of global mercury use. Signatory countries must 
develop National Action Plans that include specific commitments to phase out mercury 
use in ASGM. For Indonesia, the government agency with overall responsibility for the 
National Action Plan is the Ministry of Environment. In the context of ASGM, the 
Minamata Convention requires a government-supported phase-out of mercury use 
without prohibiting community mining.  

In 2013, the Government of Indonesia created the National Action Plan for the 
Elimination of Mercury Use in Gold Processing (RAN-PPM): 2014 - 2018. The strategy 
focuses on Component 1: Legal framework and institutional strengthening; Component 
2: Research and development; and Component 3: Increased awareness and 
communication. 

The Draft National Action Plan for the Elimination of Mercury in ASGM, which is 
currently being prepared using the NAP as a reference and harmonizing with the 
current conditions in the ASGM sector in Indonesia, guidelines for developing the NAP 
for the ASGM sector issued by UNEP, and the prevailing laws and regulations in 
Indonesia, including Presidential Regulation No. 21 of 2019 concerning the National 
Action Plan for Mercury Reduction and Elimination (RAN-PPM): 2018 - 2030. The 
Indonesian government has targeted the elimination of mercury in the ASGM sector by 
100% in 2025. 

Similar to the NAP of Mercury Elimination on ASGM in 2013, the strategy in the RAN-
PPM places an emphasis on the legal framework and institutional strengthening, 
including inter-agency coordination and law enforcement; information formation; 
increasing awareness and communication, among others by involving the community; 
as well as research and development, including alternative technology for mercury-free 
gold processing. 

Considering the issuance of Presidential Decree No. 21 of 2019 concerning the RAN 
PPM, the Minamata Convention implementation program is a priority program that can 
be financed with foreign debt and / or grants. Government Regulation Number 10 Year 
2011 regulates the procedures for procuring foreign loans and receiving grants. 
Mercury reduction and elimination activities are pollution prevention and control 
efforts that are included in the list of environmental business activities that can be 
financed by green bonds. Mercury reduction and elimination activities can be sourced 
from loans (green bonds) as regulated, among others, in the Financial Services Authority 
(OJK) Regulation No. 60 / POJK.04 / 2017 concerning Issuance and Requirements for 
Environmental Based Debt Securities and Financial Services Authority (OJK) Regulation 
No. 51 / POJK.03 / 2017 concerning the Implementation of Sustainable Finance for 
Financial Service Institutions, Issuers and Public Companies. In implementing this action 
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plan, it is necessary to provide on-top financing through the APBN and APBD from the 
existing work plan (Draft MIA, 2020). 

12.5.1.1 Objectives of the National Action Plan 
Objectives must state the specific outcomes that the NAP expects to accomplish. 
Objectives should answer the question “What needs to be achieved to get from where 
we are now to where we want to be?” These may include short-term and long-term 
objectives, or phased objectives. Every objective should be designed using the “SMART” 
(specific, measurable, assignable, realistic, and time-dependent) criteria (UNEP, 2017). 

12.5.1.2 Additional Objectives 

Annex C, Paragraph 2 also gives countries the flexibility to “include in its national action 
plan additional strategies to achieve its objectives”. Given that the NAP will include 
activities that interlink with health, education, formalization or regulation, market 
access, and environmental impacts, countries might also wish to articulate other 
objectives to cover such as governance, environmental, and social aspects within the 
NAP (UNEP, 2017). 

12.5.1.3 Stakeholder Involvement 

Stakeholder involvement during the development of these objectives will help to ensure 
that the objectives are reasonable and obtainable. Stakeholders in the formalization 
process may include miners, government agencies at national, provincial or local levels, 
trade unions, entities in the ASGM supply chain, as well as entities that benefit from 
ASGM, local shop owners, and those parties that can be impacted by ASGM, e.g. 
downstream and surrounding communities and large-scale mining interests. Any 
formalization or regulatory effort should begin with stakeholder engagement and 
participation. Effort should be made to ensure that all stakeholders participate not only 
at the initial stages, but more importantly at the finalization and implementation stages 
(UNEP, 2017). 

12.5.2 Recommendations to Improve the National Action Plan 
The following strategies are recommended for inclusion in the NAP for Mercury 
Elimination in ASGM in Indonesia and are made with reference to Perpres No. 21 of 
2019 concerning the NAP for Reduction and Elimination of Mercury: 2018 - 2030, 
particularly Appendix I. These recommendations result from a review that was also 
carried out on the NAP for Elimination in ASGM in Indonesia: 2014 - 2018 considering 
how to harmonize Indonesian Government policies with the Minamata Convention on 
Mercury, specifically Annex C on Artisanal and Small-Scale Gold Mining. These strategies 
have been adjusted to the strategies stated in the RAN-PPM Appendix II. 

Strategy 1: Strengthening commitment, coordination and cooperation between related 
ministries / non-ministerial government agencies. The problem in ASGM is multi-
dimensional which requires coordination across ministries / related non-ministerial 
government agencies. Although the NAP is aimed at protecting health and the 
environment, it also needs to pay attention to emerging technological, social, economic 
and institutional issues. In addition, the government should review whether or not 
formalization can be carried out by ASGM communities based on the current laws and 
regulations, or whether revisions are needed to make it easier for ASGM communities 
and local governments to formalize. 
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Strategy 2: Strengthening coordination and cooperation between central and local 
governments. Coordination and cooperation are absolutely necessary, including in 
terms of assistance from the Central Government to Regional Governments in the 
preparation, implementation and monitoring of the implementation of the Regional 
Action Plans (RAD). Apart from that, the government can also collaborate with other 
relevant stakeholders, such as non-governmental organizations, with the government 
acting as a coordinator. 

Strategy 3: Increase the capacity of institutional leadership and human resources in the 
elimination of mercury. In terms of ASGM management, Local Government plays a very 
important role. Therefore, local government officials must have a good understanding of 
formalization, licensing mechanisms, and good mining practices. The central 
government can provide encouragement by providing incentives to LGs who provide 
guidance to ASGM communities. On the other hand, disincentives should be given to LGs 
that ignore ASGM communities in their jurisdiction. 

Strategy 4: Establishment of information systems. This begins with basic data as a 
reference for determining the overall NAP target as well as the annual reduction target. 
The implementation of targets can be used as a tool to measure the effectiveness of 
implemented programs and make adjustments immediately. Data should include WPR 
mapping, health assessments conducted at ASGM sites, guidance on good mining 
practices, developments in mercury-free gold processing technology and integrated 
waste management, information on the dangers of mercury to the environment and 
health, and mechanisms for formalizing ASGM. This information system should be 
accessible to relevant stakeholders, including the local government and the ASGM 
community, both online and conventionally. Periodic updating is necessary for the 
information system. 

Strategy 5: Strengthening community involvement through communication, information 
and education. Material should include information about how to protect miners, 
families and communities from mercury exposure. It is recommended that material for 
socialization, especially for students, also includes information about the importance of 
education. It is expected that by having knowledge about the risks and impacts of 
mining activities, students will pay more attention to education, so they do not work in 
the ASGM sector. To support RAN PPM item 5.1.3 Carry out socialization and improve 
the ability of health workers regarding health risks due to mercury exposure, it is 
proposed that health workers will be able to be involved in the following activities: (1) 
Regional capacity development, including doctors and personnel medical in Puskesmas 
and Posyandu for monitoring and updating health data; (2) providing treatment / care / 
services to patients with mercury poisoning; and (3) monitoring of the health condition 
of the fetus and mother detected to be contaminated. 

Strategy 6: Application of alternative technology for mercury-free gold processing. In 
RAN PPM point c.5.1.6 Increase understanding of good mining practices for IPR business 
actors and point c.6 Application of alternative mercury-free gold processing 
technologies, it is proposed to involve the mining community at the start of technology 
development, introduction, training and assistance. Because ultimately the mining 
community will be affected by the implementation of regulations and are expected to 
adopt environmentally friendly mining techniques. Although the NAP for Mercury 
Elimination in ASGM will focus on mercury, it should be acknowleged that ASGM also 
uses other B3, such as cyanide, which also impacts on the environment and health. So, 
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the RAN is proposed to give a portion, though not as much and detailed as mercury, to 
other B3 management used in ASGM. 

Strategy 7: Shifting the livelihoods of local / local communities. Alternative livelihood 
programs should provide social and economic benefits for men, women and children. 

Strategy 8: Strengthening law enforcement. To support RAN PPM item c.8.1.2, a clear 
regulation is proposed to prohibit cinnabar mining in Indonesia. Referring to item 1 (k) 
in Annex C. Additional strategies may be applied to achieve its objectives, including the 
use or introduction of standards for mercury-free artisanal and small-scale gold mining 
and market-based mechanisms or marketing tools, it is proposed that in the NAP to 
include the following: (1) provide incentives to ASGM in the form of eco-labeling, 
promotion, ease of purchase and sale; (2) for environmental management purposes, the 
Regional Government allocates 10% of the cost of gold sales from ASGM activities, and 
(3) increases community income through skills training and innovation in 
environmentally friendly gold jewelry products and accessibility to capital and markets. 

12.6 Implementing Actions and Interventions in the ASGM Sector 

12.6.1 National Implementation Plan 
Paragraph 3 of Action 7 (Annex C) of the Minamata Convention on Mercury stipulates 
that any Party to the Convention that ‘determines that artisanal and small-scale gold 
mining and processing in its territory is more than insignifiant’ must develop and 
implement a National Implementation Plan for ASGM.  

Institutional strengthening, research, monitoring, and technology, are four key work 
items that need to be addressed within the National Implementation Plan: 

1. Legal framework and institutional strengthening – developing programmes that 
will inform policies for the gradual ban of mercury trade and use. To support the 
development of mercury trade policy, there is a need to strengthen the technical 
capacity of institutions and ministries to phase out mercury use. Capacity 
building within institutions is occurring through these programmes. However, 
solutions to ASGM issues cannot come about solely through regulation and 
enforcement. 

2. Research and development – to assess the risk of mercury emissions to public 
health and the environment. Work towards this component incorporates 
monitoring, modelling, and inventory of mercury use, and the assessment and 
implementation of alternative technology for gold processing. This component 
requires: (1) development of a database and (2) database management. The 
database will inform strategies to phase out mercury use. Research, 
development, assessment and implementation of mercury-free technology for 
gold processing are key work items here. There is also a need for research into 
contaminated tailings management. 

3. Awareness and communication – effective communication to ASGM 
communities will not only help phase out mercury use, but should aim to create 
long-term positive effects by exploring opportunities for community job training 
and alternative and more sustainable livelihoods to gold mining. 

4. Facilitate the transformation of ASGM into a more responsible SSM - this must be 
done through increasing the technical capacity and capability of community 
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miners to adopt new technology and requires both socialisation and training 
on how to safely handle the chemicals used in gold processing, and on mercury-
free technology. It must be recognised that miners are responding to 
international demand for mineral commodities by using technology and 
techniques that are available to them. The impacts of ASGM are due to unsafe 
and unregulated mining systems and a lack of technical knowledge. 

12.6.2 Guidelines for Implementation 
The Minister of Environment and Forestry Regulation No. P.81 / MENLHK / SETJEN / 
KUM.1 / 10/2019 concerning Implementation of Presidential Regulation No. 21 of 2019 
concerning RAN-PPM is a guideline for the development of RAD-PPM at the provincial 
and district / city levels. As a derivative of the RAN-PPM, this ministerial regulation also 
covers 4 (four) priority sectors, including ASGM. The preparation of RAD should be 
based on a technical study carried out in an area, which includes, among other things, 
the location, type and number of businesses / activities that use and / or produce 
emissions and releases of mercury; form of mercury management, emission and / or 
release of mercury; problems and challenges; as well as laws and regulations on 
mercury.  
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12.7 Sub-National Action Plans 

12.7.1 Understanding ASGM 
Mercury pollution controls are urgently needed for the ASGM sector in Indonesia, as 
mercury emissions from this scale of mining and processing are increasingly polluting 
the environment and threatening public health. For sub-national governments to 
respond effectively to this emergent national hazard, a common understanding needs to 
be established between all of the key stakeholders, on the top priorities to tackle, and 
best approaches to take. Government is fully responsible to formalize ASGM sites, and 
must seek to support a transition to mercury-free processing at legal mining sites. 
However, as most ASGM is illegal, the sector is difficult for the government to support, 
causing the miners to be stigmatized, and ASGM to be treated as a security issue. Thus, 
an opportunity exists for sub-national government staff to gain a better appreciation of 
ASGM’s benefits to society, and how policy and local regulations can ensure a flow of net 
benefits to society from legal ASGM sites.  

12.7.2 Fostering a Suitable Operating Environment 
One of the main aims of the GOLD-ISMIA project is to foster a suitable operating 
environment to enable mercury reductions at formal ASGM sites. In view of this, various 
key requirements must be met by government, in order for the project to succeed on all 
fronts. Both national and sub-national governments must seek to: 

 Make it easier for miners to apply for formal licenses and assist the formation of 
miner’s cooperatives; 

 Reduce financial risk in the sector, and create a safer investment environment for 
formal financing; 

 Support the adoption of mercury-free technologies, and environmental management 
systems; 

 Create local action plans to reduce negative health impacts on populations affected 
by Hg; 

There is no one size fits all solution for Sub-National Action Plans. In fact, there needs to 
be very different approaches taken for those provinces predominantly having Alluvial 
Mining: here the focus must be on gold shops and amalgam burning. It is almost 
impossible to police the amalgamation sites themselves, but the fate of amalgam can be 
tracked to gold shops. As far as the environmental destruction is concerned, there are 
other laws that must apply to that. Thus, the case for WOA-dominant provinces is 
different from Alluvial-dominant. 

Furthermore, sub-national action plans also need to be flexible enough to accommodate 
adat. Based on tradional land claims, gold resources should be handed over to 
communities based on adat rights, especially if they have been working them for some 
time. Eg Gorontalo. Areas that are traditionally mined should be zoned for WPR. 

Processing could be done centrally, either within WPR or in an adjacent IUP owned by a 
company. To facilitate cleaner processing, companies should be allowed to buy the ore 
that is mined within a WPR area from community miners. As there are too many legal 
requirements for miners to fulfil before they can legally process ore, it would be better 
for a company to buy the ore, as long as they can process it in a more sustainable 
manner. It would also be good for a company such as ANTAM to create a clean artisanal 
gold brand based on that relationship.  
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12.8 Law Enforcement Strategies 

12.8.1 Prevention of Cinnabar Mining and Cinnabar Smelting 
A clear regulation that bans cinnabar mining should exist. A researcher from the 
Indonesian Center for Environmental Law (ICEL) has said there are several regulations 
that can be pushed, including prohibiting mining of new cinnabar (after ratification of 
the Convention) by releasing mercury in the metal mineral community that can be 
mined (revised PP 23/2010 and Permen ESDM 25/2016). In addition, the government 
must limit the cinnabar trade through the Minister of Trade Regulation (Mongabay 
2019). 

Cinnabar smelters are extremely dangerous contaminated sites as enormous volumes of 
mercury are released at such sites. For example, in Latin America, between 1564 and 
1810, an estimated 17,000 metric tons of mercury vapor were emitted from cinnabar 
smelting in Huancavelica, and an estimated 39,000 metric tons were released as vapor 
during silver refining operations in Potosí. Together, Huancavelica and Potosí 
contributed > 25% of the 196,000 metric tons of mercury vapor emissions in all of Latin 
America between 1500 and 1800. The historical record is laden with evidence of 
mercury intoxication consistent with effects recognized today. Present-day 
contamination in Huancavelica and Potosí results from these historical emissions of 
mercury (Robins, 2012).  

Heating cinnabar results in release of mercury vapor, which in turn can produce toxicity 
similar to inhalation of these vapors. Absorbed mercury from cinnabar is mainly 
accumulated in the kidney, resembling the disposition pattern of inorganic mercury. 
Following long-term use of cinnabar, renal dysfunction may occur. (Liu, 2008) 

12.8.2 Seizure of Mercury Shipments 
Based on instructions given by the President of the Republic of Indonesia Joko Widodo 
regarding the elimination of mercury use in community mining, the Integrated Team 
consisting of the Coordinating Ministry for Political, Legal and Security Affairs 
(Kemenkopolhukam), the Coordinating Ministry for Maritime Affairs, the Ministry of 
Energy and Mineral Resources (ESDM), the Environment and Forestry (LHK), 
Agriculture, Police Headquarters, TNI Headquarters, Attorney General's Office, Mining 
Inspector, and Maluku Provincial Government visited the cinnabar mine located in the 
petuanan area of Luhu Village and Iha Village, Huamual District, West Seram Regency 
(ESDM, 2017). 

Police action on mercury traders and distributors must continue. Mercury must be 
confiscated and this requires immediate short term and medium term storage solutions 
in each of the seven regions of Indonesia. Policing ASGM is not the best approach. Better 
to police the suppliers of mercury, the mercury traders, and the mercury producers.  

12.8.3 Prevention of Mercury Trading 
Mercury is freely traded online in Indonesia. The NGO coalition has more than 60 
accounts on online trading sites. Illegal mercury and gold businesses online are 
estimated to have cost Indonesia's economy more than US $ 65 million. (mongabay, 
2019) One of the perpetrators who was arrested by the East Java police offered his 
wares via the internet and Facebook. (republika, 2019) Mercury is also traded 
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conventionally with a layered distribution. One example is a farmer from Basalele 
Village, Waelata District, Buru Regency, who obtained mercury from other parties and 
sold it to miners. The perpetrator was arrested based on information from the public 
who suspected the suspect was storing and circulating mercury. (ambonekspres, 2019) 



 

 120

12.9 Governance Strategies/Policy and Regulatory Reform 

A review of existing mining policies, laws and regulations that govern ASGM, as 
well as the level of institutional support available for implementation and 
enforcement can help countries identify gaps and needed adjustments to facilitate 
formalization. Ideally, this policy and legal review should include all levels of 
government that have authority over ASGM, especially local government. Any gaps 
discovered in ASGM policy, laws and regulation may be addressed by either 
development of new policy or legislation, or reform of existing policy or legislation. For 
example, where ASGM is not already specifically addressed, simplified laws, regulations 
and sanctions tailored to the ASGM sector can be developed. Including legislation 
related not only to mining codes, but also laws linked to development, environment, 
health and safety, labor, social welfare, child protection, trade, tax and other legislation. 
When making revisions to ASGM laws and policies, legislators and regulators may 
consider the following issues:  

Definition of ASGM activities: The definition of ASGM is critical in subsequently 
defining licensing, financial and environmental requirements that are appropriate to 
this sector. Legally recognizing the many different types of ASGM is often an important 
first step for creating regulations that provide appropriate levels of control for each 
different type of activity. Note that there are many definitions of ASGM used around the 
world, and each country will have to de ne ASGM based on its own national context.  

Mining titles and related obligations and rights: A mining title defines both the rights 
and obligations of the holder. It can be a useful tool to set the stage for formalization, 
and can be a tangible incentive for miners to formalize, as a mining title represents a 
real asset that can be used, for example, to access credit. On the other hand, there are 
barriers to informal actors obtaining such titles that must be overcome through 
development of appropriate policies. For example, a common barrier to titling ASGM is 
pre-existing land use and allocation. In many countries, most viable land has already 
been assigned to medium- or large-scale concession holders. To address this problem, 
countries can reserve areas specifically for small-scale mining, in anticipation of 
awarding mining titles. For example, in Tanzania, the 2010 revision to the mining law 
stipulated measures to allocate land areas specifically for small-scale mining. In other 
cases, mining titles may be set to expire after a pre-determined period of time if the land 
is not developed by the title holder, which opens up more land for ASGM (and other new 
title holders).  

Another barrier is that administrative processes for mineral titles can be excessively 
complicated for miners, for example often requiring expensive fees and travel to distant 
cities. To address these constraints, countries can consider policies that:  

 Assign a strong role to local organizations and district offices in awarding titles 
and licenses.  

 Assist miners in navigating the permitting process.  
 Make the process clear and forms simple.  
 Set reasonable fees.  

Countries could also consider similar reform of the administrative process for other 
aspects of the ASGM supply chain (e.g. gold buyers, etc.)  

Elements of mining titles to consider:  
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o Duration and renewal of the title: Licenses that are easy to renew and have a long 
duration help ensure stability of the operations and encourage miners to operate 
with a longer-term perspective in mind, and adopt best practices.  

o Transfer and upgrade of titles: The ability to transfer mining rights and upgrade 
mining titles provides business flexibility to miners and can also be an incentive to 
adopt better practices.  

o Types of entities allowed operating under an ASGM mining title: Titles or licenses 
should recognize the range of different types of organizational structures in the 
ASGM sector within the country. Countries may choose to encourage ASGM to be 
organized into cooperatives and other legal entities.  

 Environmental licenses: Obtaining an environmental license can be a major 
obstacle for miners to attain formal status. Onerous requirements for licenses 
and high administrative costs are common disincentives. Countries may 
consider simplifying these requirements in a manner that could be tailored to 
different categories of ASGM determined in the law, for example that make the 
licensing requirements commensurate with the expected environmental risk 
involved. Stringent licensing for mercury free or mercury reducing operations 
may have the unintended effect of delaying formalization of these processes. As 
a result, miners may continue using mercury intensive practices rather than 
seek licenses.  

 Pollution control measures: Pollution control measures largely take the form 
of prohibitions, bans, or restrictions on inputs or practices. These may include:  
o Restriction of mining in river beds and environmentally sensitive areas;  
o Restrictions on mercury use and technologies. Countries may choose to 

place restrictions and/or bans on the use of mercury, and on the “worst 
practices” identified in Annex C, Paragraph 1 (b). However, in the absence of 
alternatives, blanket bans and restrictions, can push artisanal and small-
scale miners into non-compliance, out to locations outside of the practical 
reach of formal monitoring and enforcement measures, or into illegal trade 
of toxic inputs or gold. For these reasons, countries could consider coupling 
restrictions with technical assistance to help miners transition away from 
mercury, especially the worst practices;  

o Requirements for buying, importing, using, and storing mercury or other 
toxic/dangerous (e.g. explosives) inputs in the context of ASGM;  

o Restrictions on other specific ASGM practices, such as improper mine waste 
management, deforestation, and other practices that adversely impact the 
health and environment may be prescribed.  

 Rehabilitation and mine closure: Provisions should be made for the 
rehabilitation and closure of mines, and decontamination of specific areas. 
Making miners accountable for legacy of their activities through such provisions 
can encourage better environmental stewardship from the beginning of 
operations. Prevention is critical, because ASGM miners often lack sufficient 
resources required for reclamation of mercury contaminated materials.  

 Ensuring Miner Accountability for Rehabilitation  
o Countries may consider creating comprehensive regulatory guidelines for 

mine closure designed specifically for ASGM.  
o In some cases, reprocessing of tailings to recover gold can contribute to the 

cost of rehabilitation of mine sites. However, care must be taken to avoid 
fugitive emissions and releases of mercury, and exposure of those involved, 
during these recovery operations.  

o Post-mining land tenure rights could be granted so that miners could 
convert the land to other uses, although such uses would have to take into 



 

 122

account, and may be limited by, potential long-term impacts of mercury 
contamination which are dif cult to address through clean up measures.  

 Other measures: Mining, labor and child protection laws and regulations, as 
well as mining or labor inspections regimes, may also provide prescriptive 
measures that cover worker safety, health, child labor, and measures that 
protect downstream communities, indigenous communities, and women. (UNEP, 
2017).  
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