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ABBREVIATION 
ACh: Acetylcholine  
AChE: Acetylcholinesterase  
AGC: Artisanal Gold Council 
AMDAL:  Analysis of Environmental Impacts 
APBD: Regional Revenue and Expenditure Budget  
APD: Personal Protection Equipment  
APL/AKL: Environmental Management Analysis / Environmental Health Analysis 
ASEAN: Association South East Asia Nations 
ASGM: Artisanal Small-Scale Gold Mining 
B3: Harmful Toxic Material 
Bappedalitbang: Planning Board Agency, Development and Research Agency 
BMKG: Meteorological Climatology and Geophysics Agency 
BPBD: Regional Disaster Management Agency 
BPBD&PK: Regional Disaster Management Agency, Fire Department 
BPHP: Plant Disease Control Center 
BPK: Fire Fighter Body 
BPS: Central Bureau of Statistics 
BPTP: Institute for Agricultural Technology Assessment 
BTT: Unexpected Expenditures 
CFC: Chlorofluorocarbon 
COPD: Chronic Obstructive Pulmonary Disease 
DALYs: Disability Adjusted Life Years 
DDT: Dicloran Diphenyl Tri Chloroethane 
Disbun: Plantation Office  
Dishut: Forestry Service 
Dinkes: Health Service 
Disnakertrans: Manpower and Transmigration Office 
DLH: Environment Agency 
DT – B2: Registered Retailer – Dangerous Materials 
DP3KBPP: Women's Empowerment for Protection of Children and Family Planning Service 
DPRD: Regional Community Representative Assembly 
DSP: Ready-Made Funds 
ESDM: Department of Energy and Mineral Resources 
EPA: Environmental Protection Agency 
FGD: Focus Group Discussion 
FPRB: Forum for Disaster Risk Reduction  
GAHP: Global Alliance on Health and Pollution 
GBD: Global Burden Diseases 
GHG: Green House Gas  
GRDP Gross Regional Domestic Product  
GTZ: Gesellschaft für Technische Zusammenarbeit / German Technical Cooperation Agency 
HIV / AIDS: Human Immunodeficiency Virus / Acquired Immune Deficiency Syndrome 
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HPAP: Health Pollution and Action Plan 
IAIN: State Islamic Institute 
IBRD: International Bank for Reconstruction and Development 
IEA: International Energy Agency  
IMHE: Institute for Health Metrics and Evaluation 
IPR: Community Mining Permit 
ISPA: Upper Respiratory Infection (ARI) 
IUP: Personal Business Permit 
K3: Occupational Health and Safety 
Kalhutra: Forest and Peatland Fires 
KLHK: Ministry of Health Environment and Forestry 
Kemenkes: Ministry Health 
KPPM: Mercury Monitoring Research Committee 
LDP: Dayak Panarung Instituted 
MPA: Community Fires Care 
MT: Metric Tones 
NEHAP: National Environment Health Action Plans 
NKRI : Unified of  Republic of Indonesia 
Permendag: Regulation of Ministry of Trading 
Permentan: Regulation of Ministry of Agriculture 
PETI: Gold Mining Without Permits 
PLH: Daily Implementer 
PLTU: Electric Steam Power Plant 
PM: Communicable Diseases  
PM2,5: Particulates matter 
PMK: Fire Fighting Force  
POME: Palm Oil Mill Effluent 
POLRI: Indonesian Republic Police 
PPE: Personal Protective Equipment 
PPIT: Integrated Information Management Centre 
PPOM: Chronic Obstructive Pulmonary Disease 
Polindes : Village Poli Clinic 
Poskesdes: Village Health Post 
PT – B2: Registered Distributor - Dangerous Material) 
PTM: Non-communicable Diseases 
Pusdalop: Integrated Information Control 
Puskesmas: Community Health Centre 
Pustu : Village Community Health Centre 
RAD: Regional Action Plan 
RAN: National Action Plan 
RPJMD: Regional Medium Term Development Plan  
RTRW : Regional Spatial Map Planning  
SDGs: Sustainable Development Goals 
SDI: Socio-demographic Index 
NGOs: Non-Governmental Organizations 
TNI: Indonesia National Army 
TPHP: Horticulture, Food Crops & Livestock Service 
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TPS: Temporary Storage Sites  
TSA: Fire Attack Team 
TSP: Total Suspended Particulates 
SOP: Standard Operational Procedure 
UMP: Muhammdiyah University of Palangka Raya 
UN: United Nations 
UNEP: United Nations Environment Program  
UNFCCC: UN Framework Convention on Climate Change  
UPR: University of Palangka Raya 
WHO: World Health Organization 
YLDs: Years Lived with Disability  
YLLs: Years of Life Lost  
YTS: Yayasan Tambuhak Sinta (Foundation) 
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GLOSSARY 
Acrodynia: is a condition of pain and dusky pink discoloration in the hands and feet most often seen in 
children chronically exposed to heavy metals, especially mercury (Wikipedia).  

Albuminuria: is a pathological condition where the protein albumin is abnormally present in the urine. It 
is a type of proteinuria. Albumin is a major plasma protein which normally circulates in the blood 
(Wikipedia). 

Alopecia or Alopecia areata is a condition that causes hair to fall out in small patches, which can be 
unnoticeable. These patches may connect, however, and then become noticeable. The condition develops 
when the immune system attacks the hair follicles, resulting in hair loss. 

Anorexia: is an eating disorder, characterized by low weight, food restriction, fear of gaining weight, and 
a strong desire to be thin. Many people with anorexia see themselves as overweight even though they are, 
in fact, underweight (Wikipedia). 

Anoxemia is a medical symptom in the form of abnormalities of frequency of diuresis / urination as a 
result of excess production of urine. Symptoms of polyuria can occur together with polydipsia. 

Anuria: is when the kidneys stop producing urine. The condition is usually the result of disease or 
damage to the kidneys. 

Ataxia: Impaired balance or coordination, can be caused due to damage to the brain, nerves, or muscles. 
Indicates a leak of body fluids through the walls of blood vessels. 

Buccal membrane pain: refers to pain of the oral mucosa; is a common accompanying symptom of 
various oral mucosal lesions caused by local and systemic diseases. Pain of the oral mucosa is usually 
associated with a known cause of tissue damage, e.g. mucosal ulcer or erosion, and it generally responds 
to adequate treatment and dissolves after healing. 

Dermatitis: is inflammation in the form of red itchy rashes on the skin that arise due to direct contact 
with certain substances that irritate the skin, or is an allergic reaction to certain substances. The rash that 
arises from inflammation is not contagious or dangerous, but can cause discomfort for sufferer 
(Alodokter). 

Depression: is a common and serious medical illness that negatively affects how you feel, the way you 
think and how you act. Depression causes feelings of sadness and/or a loss of interest in activities once 
enjoyed. It can lead to a variety of emotional and physical problems and can decrease a person’s ability to 
function at work and at home. 

Disaster Emergency Preparedness: preparedness for emergency responses and recovery which is the 
process of turning awareness of natural hazards and risks faced by community into actions its improve its 
capability to respond to and recover from disasters. Dysarthria often is characterized by slurred or slow 
speech that can be difficult to understand (Mayo Clinic).  

Dysarthria: is a condition in which the muscles you use for speech are weak or you have difficulty 
controlling them.  

Edema: is swelling in the limbs that occurs due to accumulation of fluid in the tissues. Some areas of the 
body that are easily recognized when experiencing edema are the hands, arms, legs and ankles.  

Emphysema: Emphysema is one of the diseases that comprises COPD (chronic obstructive pulmonary 
disease). Emphysema involves gradual damage of lung tissue, specifically thinning and destruction of the 
alveoli or air sacs (American Lung Association). 
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Erythornatous  is exhibiting abnormal redness of the skin or mucous membranes due to the 
accumulation of blood in dilated capillaries (as in inflammation); relating to or marked by erythema 
(Merriam Webster).  

Fibrosis interstitial or Interstitial Lung Disease, is a group of lung diseases characterized by the growth 
of scar tissue or fibrosis in the lung organs. The symptoms are a dry cough to shortness of breath which 
can worsen over time. 

Gingivitis: Inflammation of the gums or gingivitis is inflammation of the gums which is characterized by 
reddening of the gums around the roots of the teeth. Gingivitis occurs when food remains in the teeth and 
gums harden into plaque.  

Hematuria: the presence of red blood cells (erythrocytes) in the urine. This may be idiopathic and / or 
benign, or it can be a sign that there are kidney stones or tumors in the urinary tract (kidneys, ureters, 
bladder, prostate and urethra), ranging from trivial to deadly. 

Hypovolemic shock: refers to a medical or surgical condition in which rapid fluid loss results in multiple 
organ failure due to inadequate circulating volume and subsequent inadequate perfusion. 

Insomnia: is a sleep disorder that causes sufferers to have difficulty sleeping, or not get enough sleep, 
even though there is enough time to do it. The disorder causes the patient's condition is not prime for 
activities the next day (Alodokter). 

Ischemic heart disease: the term given to heart problems caused by narrowed heart arteries. When 
arteries are narrowed, less blood and oxygen reaches the heart muscle. This is also called coronary artery 
disease and coronary heart disease. This can ultimately lead to heart attack. 

Mucosal inflammation (stomatitis): Stomatitis is inflammation of the mouth. It affects the mucous 
membranes, which are the thin skin coverings on the inside surface of the mouth. Stomatitis is a type of 
mucositis, a condition defined as pain or inflammation of the mucous membrane 

Nausea:  is an unpleasant, diffuse sensation of unease and discomfort, often perceived as an urge 
to vomit. While not painful, it can be a debilitating symptom if prolonged, and has been described as 
placing discomfort on the chest, upper abdomen, or back of the throat (Wikipedia). 

Neuropathy: is damage or dysfunction of one or more nerves that typically results in numbness, tingling, 
muscle weakness and pain in the affected area. Neuropathies frequently start in your hands and feet, but 
other parts of the body can be affected too. 

LRTI, lower respiratory tract infections: term is used as synonym of phenomena, but also can be 
applied to other types of infections, including abscess and acute bronchitis. Symptoms include short of 
breath, weakness, fever, coughing and fatigue. 

Palpitations: are feelings or sensations that your heart is pounding or racing. They can be felt in your 
chest, throat, or neck and can cause an unpleasant awareness of your own heartbeat; a feeling your heart 
skipped or stopped beats. 

Paresthesia: is an abnormal sensation of the skin (tingling, pricking, chilling, burning, numbness) with 
no apparent physical cause. Paresthesia may be transient or chronic, and may have any of dozens of 
possible underlying causes.  Paresthesias are usually painless and can occur anywhere on the body, but 
most commonly occur in the arms and legs (Wikipedia). 

Pneumatocele: re intrapulmonary air-filled cystic spaces that can have a variety of sizes and appearances. 
They may contain air-fluid levels and are usually the result of ventilator-induced lung injury in neonates 
or post-infectious. They should not be mistaken for a cavitating lung mass (Radiopedia). 
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Pleuritic chest pain is characterized by sudden and intense sharp, stabbing, or burning pain in 
the chest when inhaling and exhaling. It is exacerbated by deep breathing, coughing, sneezing, or 
laughing. Pleuritic chest pain is caused by inflammation of the parietal pleura and can be triggered by a 
variety of causes. 

PPOM, Chronic Obstructive Pulmonary Disease (PPOM) is a disease of the respiratory system where 
the respiratory tract narrows so that it will block the entry and entry of air into the lungs which will cause 
complaints of chronic shortness of breath (Lancet Commission on Pollution and Health 2017) 

Pollution: substance or energy introduced to the environment that has undesired effects, or adverse 
aspect, or usefulness of a resource. Pollutants may cause long or short-term damage by changing the 
growth rate of plant and animal’s species, or by interfering with human amenities, comfort, health, or 
property values.  

Polydipsia:  excessive thirst or excess drinking.  

Polyuria: is excessive or abnormally large production or passage of urine increased production and 
passage of urine may also be termed diuresis. 

POPs: Persistent Organic Pollutants, sometimes known as “forever chemicals' ' are organic compounds 
that are resistant to environmental degradation through chemical, biological, and photolytic processes. 
Many POPs are currently or were used in the past as pesticides, solvent, pharmaceutical, and industrial 
chemicals. 

Proteinuria: the presence of red blood cells (erythrocytes) in the urine. This may be idiopathic and / or 
benign, or it can be a sign that there are kidney stones or tumors in the urinary tract (kidneys, ureters, 
bladder, prostate and urethra), ranging from trivial to deadly. 

Oliguria: or hypocrisies is the low output of urine specifically more than 80 ml/day but less than 
400ml/day. The decreased output of urine may be a sign of dehydration, kidney failure, hypovolemic 
shock, HHNS (Hyperosmolar Hyperglycemic Nonketotic Syndrome), multiple organ dysfunction 
syndrome, urinary obstruction/urinary retention, DKA (Diabetic ketoacidosis) , pre-eclampsia (pregnancy 
complication characterized by high blood pressure), and urinary tract infections, among other conditions. 

RDS: Respiratory distress syndrome is a common breathing disorder that affects newborns. Surfactant 
is a foamy substance that keeps the lungs fully expanded so that newborns can breathe in air once they are 
born. Without enough surfactant, the lungs collapse and the newborn has to work hard to breathe. 

Tremor: tremble or move involuntarily, from mild to severe, and generally occurs in the hands, feet, face, 
head, or vocal cords. 

Vasomotor disorders refer to actions upon a blood vessel which alter its diameter. More specifically, it 
can refer to vasodilator (the widening of blood vessels) action and vasoconstrictor (the narrowing of the 
blood vessels resulting from contraction of the muscular wall of the vessels) action. 

 

 

 

 

 

 



8 
 

 

LIST OF CONTENTS 
ABBREVIATION 2 

GLOSSARY 5 

1. Acknowledgements 11 

1.1 Leadership and Coordinator 11 

1.2 Technical Inputs 11 

3. Financial Contribution 11 

2. About the Global Alliance for Health and Pollution 11 

3. Objectives and Use of This Document 12 

4. Project Summary 12 

4.1 Objectives and Outputs of the HPAP Project 12 

4.2 Process of the HPAP 12 

4.3 Health Impacts of Pollution in Central Kalimantan 13 

4.4 Priority Pollution Issues 13 

4.5 Recommendations for Public Policy and Political Leadership 14 

4.6 Conclusion 14 

5. Global Developments in Pollution and Health 14 

5.1 Sustainable Developments Goals 14 

5.2 Climate Change and Health 14 

5.3 The Global Burden of Disease 15 

5.4 Use of Health Metrics for Prioritizing Pollution Problems 18 

6. Origin of the HPAP Project 18 

6.1 The Objectives and Process of the HPAP Project 18 

7. Process for the HPAP Project in Central Kalimantan 19 

8. Context and Trends in Central Kalimantan 20 

8.1 Current Context, Pollution Challenges and Government Responses 20 

8.2 Health and Environment Framework 21 

8.3 Synergies and Overlap between HPAP Project and National and Regional Projects and 
Programs. 22 

8.3.1 Smoke Pollution from Karhutla (Forest and Peatland Fires) 22 

8.3.2 Mercury Pollution in ASGM 22 

8.3.3 Pesticide Pollution in Agriculture and Plantations 23 



9 
 

9. General Overview on the Health Impacts of Major Pollutants 24 

9.1 Annual Death and Diseases Rates from Pollution 24 

9.2 Impact of Pollution Compared to Other Causes of Death and Disease 25 

9.3 What is Risk Factor? 26 

9.4 Comparison of Causes of Death and Disability in Central Kalimantan Province Compared to 
Others. 29 

9.6 Availability of Regional and National Data 31 

10. Types of Pollution in Central Kalimantan 32 

10.1 Air Pollution 32 

10.1.1 Indoor Air Pollution 32 

10.1.2 Outdoor Air Pollution 33 

Smoke Pollution from Forest and Peatland Fires (Karhutla) 34 

Open Biomass Burning 34 

10.2 Air Pollution Due to Coal Burning in the PLTUs (Steam Power Plant Units) 35 

10.3 Soil, Air and Water Pollution Due to Use of Pesticides 37 

10.4 Air, Water and Soil Pollution Due to Toxic Material Contamination 38 

10.5 Water, Air and Soil Pollution Due to Mercury Contamination in ASGM Sector 40 

10.6 Economic Cost of Pollution in Central Kalimantan 42 

11. Methodology of Action Plan Development 43 

11.1 Smoke Pollution from Forest and Peatland Fires (Karhutla) 44 

11.2 Mercury Pollution in ASGM 44 

11.3 Pesticide Pollution in Agriculture and Plantation Sector: 44 

11.4 Need for Refinement and Updating of Health Data 45 

11.5 Pollution Issues Not Selected as Priorities 45 

12. Context of Action Plans on Pollution Priorities 46 

12.1 Health Action Plan for Smoke Pollution from Forest and Peatland Fires (Karhutla) 46 

12.1.1 Health Impacts 47 

11.1.2 Economic Impacts 49 

11.1.3  Context of Handling Smoke Pollution from Forest and Land / Peat Fires (Karhutla) 50 

111.1.4 Action Plan for Smoke Pollution from Karhutla 54 

11.2 Health Action Plan for Mercury Pollution in ASGM 56 

11.2.1 Health Impacts 56 

11.2.2 Economic Impacts 57 



10 
 

11.2.3 Environmental Impacts 57 

11.2.4 Context of Handling Mercury Pollution from ASGM 58 

11.2.5 Action Plans for Mercury Pollution in ASGM 60 

11.3 Health Action Plan for Pesticide Pollution in Agriculture and Plantation Sectors 61 

11.3.1 Health Impacts 61 

11.3.2 Handling Pesticide Pollution in Central Kalimantan 64 

11.3.3 Action Plan for Pesticide Pollution from the Agriculture and Plantation Agency 66 

12. Summary of Action Plan 68 

12.1 Policy 68 

12.1.1 Smoke Pollution from Forest and Land Fires (Karhutla) 68 

12.1.2 Mercury Pollution in ASGM 69 

12.1.3 Pesticide Pollution in Agriculture and Plantations 69 

12.2. Government Institutions and Related Parties 69 

12.3 Follow Up Action Plan 69 

12.4 Challenges 69 

12.4.1 Absence of Data 69 

12.4.2 Sectoral Isolation and Lack of Coordination between Government, Academia, Business and 
NGO levels 70 

12.4.3 Lack of Human Resources and Funding 70 

Bibliography 71 

Photos of Activities 74 

Inception Workshop, DLH of Central Kalimantan on 27 March 2019 74 

Working Forum Meeting – Development of Health Action Plan for Smoke Pollution from 
Kalhutra, Bappedalitbang Central Kalimantan on 23 May 2019 75 

Working Forum Meeting – Development of Health Action Plan for Mercury and Pesticides 
Pollution, Bappedalitbang Central Kalimantan on 9 July 2019 76 

Final Meeting to Finalize the Draft of the Health Pollution Action Plan in Central Kalimantan, 
Bappedalitbang Office on 6 August 2019 77 

Attendance Lists 78 

Inception Workshop of HPAP Project in Central Kalimantan 78 

Working Forum Meeting – Developing an Action Plan for Smoke Pollution from Kalhutra 80 

Working Forum Meeting – Developing an Action Plan for Mercury and Pesticide Pollution 82 

Final Meeting of HPAP Project in Central Kalimantan 84 

 



11 
 

 

 

 

1. Acknowledgements  
1.1 Leadership and Coordinator 
The process of the Health and Pollution Action Plan (HPAP) research was coordinated by the 
Bappedalitbang (Planning Board Agency, Development and Research Agency) of Central Kalimantan 
Province together with Tambuhak Sinta Foundation (YTS), facilitated by the Pure Earth Indonesia Office. 
This activity also received technical assistance from the Global Alliance on Health and Pollution 
(GAHP).  

1.2 Technical Inputs 
The process of the HPAP research activities in Central Kalimantan received inputs and support from the 
following institutions and organizations: 

- Environment Agency of Central Kalimantan  
- Health Office of Central Kalimantan  
- Regional Disaster Management Agency, Fire Department of Central Kalimantan  
- Department of Energy and Mineral Resources of Central Kalimantan  
- Horticulture & Livestock Food Crops Service of Central Kalimantan  
- Plantation Office of Central Kalimantan  
- Forestry Service of Central Kalimantan  
- Manpower and Transmigration Office of Central Kalimantan  
- Women's Empowerment for Protection of Children and Family Planning Service of Central 

Kalimantan  
- Regional Disaster Management Agency, Fire Department of Palangka Raya 
- Meteorological Climatology and Geophysics Agency Palangkaraya 
- Muhammadiyah University of Palangka Raya 
- State Islamic Institute (IAIN) of Palangka Raya 
- University of Palangka Raya 
- Panarung Dayak Institution 

3. Financial Contribution 
This Health and Pollution Action Plan research and related activities were supported primarily by the Oak 
Foundation, the Global Alliance for Health and Pollution and Pure Earth. Additional support post-initial 
draft of the HPAP was provided by the Swiss Agency for International Development. 

2. About the Global Alliance for Health and Pollution 
The Health and Pollution Action Plan Program (HPAP) is an initiative of GAHP, a global collaborative 
body that helps low and middle income countries take concrete action to reduce the impact of pollution on 
health. GAHP members include more than 65 national ministries of health and environment, development 
banks, UN organizations, other bilateral and multilateral groups, universities and non-governmental 
organizations.  

The Ministry of Environment and Forestry (KLHK) of the Republic of Indonesia is a member of the 
GAHP. The GAHP is a non-profit organization based in Geneva, Switzerland. More information about 
GAHP is available at www.gahp.net 



12 
 

3. Objectives and Use of This Document 
The Central Kalimantan Province HPAP has three core elements: 

1. Description of the process used to prioritize problems and make plans; 
2. Description of pollution challenges and related health impacts identified as priorities through 

consultative and analytical processes; and 
3. Recommended short actions, programs, and projects that will reduce the impact on public health from 

priority pollution problems. 

The HPAP document is not a complete review of all the pollution challenges facing Central Kalimantan. 
Rather, it is a brief summary of the main pollution issues that are prioritized because they have a 
significant impact on health, especially as they relate to the extent of their impacts and the main 
livelihoods, habits and lifestyles of the communities. 

Enclosed in this HPAP document is a matrix of action plans for handling priority pollution issues, which 
is later expected to be used by the Central Kalimantan Regional Government as a reference in their 
regional development plans (RPJMD). This action plan is still in the form of activities that are 
complemented by output targets, parties who will coordinate and support, the amount and source of 
funding, and future challenges. 

International experience from GAHP and Pure Earth shows that the challenge of national and regional 
pollution cannot be tackled on a scale until this issue is recognized as a priority by senior political 
leadership and mainstreamed in the regional and national planning process. 

4. Project Summary 
4.1 Objectives and Outputs of the HPAP Project 
The HPAP program helps developing country governments, in this case the government of Central 
Kalimantan Province, to develop and implement concrete actions to address health challenges related to 
pollution. The HPAP program aims to: 

1. Help the government identify, evaluate and prioritize pollution based on public health impacts 
2. Determine priority pollution actions in related institutions and agencies, and jointly prepare an action 

plan, and 
3. Determine and develop concrete interventions to reduce the health impact of pollution exposure. 

The output of the HPAP research is a document that will be integrated into the development planning 
process, in order to obtain funding and be incorporated into the work plans of relevant agencies and 
services in the provincial government, as well as non-government institutions. It is hoped that this project 
can then be adopted at the national level, replicated in other provinces, and then incorporated into district 
and city government work plans. 

4.2 Process of the HPAP  
Previously, HPAPs had been developed at the national level in several developing countries such as 
Madagascar, Thailand, and Colombia. Indonesia is a large country, inhabited by 267 million people 
(2019), and consisting of 34 provinces and 17,504 islands. Each province has a different context and 
characteristic. All regions have problems with health and pollution, one of the negative impacts from 
incessant development activities. The country has not yet paid attention to certain aspects of 
environmental conservation. 

Pure Earth and Tambuhak Sinta Foundation (YTS) have been working in Central Kalimantan on a Small 
Scale Gold Mining (ASGM) empowerment program. During the empowerment process, YTS as program 
implementer at regional level, received full support from the Provincial Government. 
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Central Kalimantan Province is the third largest province in Indonesia, but with a small population of 
only 2,400,000 (BPS, 2014). The land area is 1.5 times that of Java Island, and it contains the second 
largest area of peatland in Indonesia. Most of the population is concentrated in urban areas. Community 
livelihoods still depend on the use of natural resources, such as agriculture, plantations and community 
gold mining. Similar to other regions in Indonesia, regional development in Central Kalimantan is still 
oriented towards infrastructure and economic growth, making environmental sustainability not a top 
priority. Pollution is one threat to the balance of environment and public health. 

4.3 Health Impacts of Pollution in Central Kalimantan 
Environmental pollution, pollution of air, water and soil by human activities is the biggest cause of illness 
and death in low and middle income countries (LMICs). The World Health Organization (WHO) 
estimates that 8.9 million people die each year from diseases caused by pollution, 8.4 million (94%) of 
which occur in poor countries (Lancet Commission on Pollution and Health 2017). In comparison, 
HIV/AIDS causes 1.5 million deaths per year (WHO 2014c), and malaria and tuberculosis each cause less 
than 1 million deaths (WHO 2014d). 

In 2017, according to the Global Burden of Disease (GDB) project, exposure to ambient particulate 
pollution from fires and other air particulate pollution sources is responsible for 2.5% of all annual deaths 
and the loss of 11,800 healthy years in the entire population of Central Kalimantan. The Institute for 
Health Metrics and Evaluation conducted a study on this. This latest GBD study aims to estimate 
mortality and morbidity associated with exposure to surrounding air particulates and other pollution 
exposure. This study provides data on the health impacts of diseases, injuries and risk factors for each 
country in the world, and in Indonesia it allows the user to separate mortality and morbidity data for each 
province. After signing an MoU in 2018, the GBD study is now a collaboration between the Institute for 
Health Metrics and Evaluation and the World Health Organization (WHO). 

In Central Kalimantan, the GBD study estimates that ambient particle pollution is responsible for 7.7% of 
lower respiratory tract infections, 7.3% of chronic obstructive pulmonary disease, 5.7% incidences of 
lung cancer, 5.6% of ischemic heart disease, 5.6% of diabetes, and 3.7% of strokes. The impact of 
particulate air pollution in the province appears to be increasing. Between 1990 and 2017, the percentage 
of deaths caused by exposure to air particulates increased from 0.7% to 2.5% of all deaths, while the 
death rate increased from 4.6 deaths per 100,000 people to 13.8 deaths. Death rates from air pollution are 
now higher than malaria, HIV/AIDS, natural disasters or violence (each of which is responsible for 5.5, 
8.3, 0.04, and 1.8 deaths per 100,000 people). 

Data related to the health effects of mercury and pesticide pollution is not available for Central 
Kalimantan. This is because the local government is still focused on dealing with communicable diseases, 
not chronic diseases caused by pollution. The government does not yet have a program for data collection 
or handling of diseases related to B3 (hazardous toxic) pollution, where mercury and pesticide pollution 
are included. The local government also does not have data related to disease and mortality rates due to 
mercury and pesticide pollution because there are no accredited medical laboratory staff who can 
diagnose illness caused by mercury or pesticide exposures. 

4.4 Priority Pollution Issues 
Based on the HPAP Project Initiation Meeting on March 27, 2019 at the provincial DLH office, the 
HPAP Working consisted of the representative of government agencies / services, NGOs and academics 
in Central Kalimantan Province.  The group discussed, identified types of pollution and voted on the 
priority issues. Considering the number of occurrences and its impacts, the group agreed the following 
priority pollution problems: 

1. Smoke pollution from forest and land/peat fires; 

2. Mercury pollution in Small Scale Gold Mining (ASGM), and; 
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3. Pesticide pollution in agriculture and plantations 

The choice of priority pollution issues is based on the extent of the impact, the probability of its 
occurrence, and the relationship to the main livelihoods of the people of Central Kalimantan as farmers, 
ASGM miners, and employees of plantation companies.  

4.5 Recommendations for Public Policy and Political Leadership 
The HPAP project includes a number of recommendations on public policy and political leadership aimed 
at increasing the financial and technical resources available for pollution control. The highest priority 
recommendations include: 

1. On the commemoration of World Environment Day on 5 June 2019, the Indonesian government 
through the Ministry of Environment and Forestry took part in #beatairpollution. This relates to the 
fact that the United Nations states that 9 out of 10 people in the world breath polluted air. WHO 
ensured that 7 million people died due to air pollution. According to Mrs. Siti Nurbaya, Minister of 
Environment and Forestry, nationally Indonesia used the theme, "My Sky is Blue, My Earth is 
Green". This illustrates that Indonesia's efforts to control air pollution are closely related to efforts to 
organize a greener earth. The same thing was emphasized by Pal Fakhrizal Fikri, Regional Secretary 
of Central Kalimantan who stated that the commitment of local governments is to promote 
environmentally-friendly development. 

2. The need for a commitment from the Provincial DPRD (legislators), the Governor (executive) and 
the public that pollution must be mainstreamed into decision-making in all relevant agencies and 
institutions. 

3. Inclusion of pollution as a priority consideration in the internal development plan, as well as regional 
development strategy documents made for national and international development partners and other 
donor assistance. 

4. Give clear responsibilities and necessary resources to specialized agencies to monitor pollution 
challenges, provide advice on actions, and report on progress and development activities. 

4.6 Conclusion 
The Central Kalimantan regional government has not made pollution-related disease a top priority, 
because it is still focused on dealing with communicable diseases. Related to the handling of smoke 
pollution from forest and peat fires (the government calls it Kalhutra), the government uses a disaster 
management approach, because it happens almost every year and the impact is very broad and influences 
many aspects of people's lives, including health, environment and development. Integrating the 
recommendations and outcomes of the HPAP into regional development planning will assist the 
Government of Indonesia to deliver its obligations under the Minamata and Stockholm Conventions.  

5. Global Developments in Pollution and Health  
5.1 Sustainable Developments Goals 
Global attention to the effects of pollution has increased in recent years. In 2015, pollution was 
specifically included in the UN's global development goals for the first time. Agenda 2030 for Sustainable 
Development includes 17 Sustainable Development Goals (SDGs). In Goal 3 on Healthy Living, Target 
3.9 aims to "by 2030, significantly reduce the number of deaths and diseases from hazardous chemicals 
and air, water and soil pollution and contamination" (General Assembly of the United Nations, 2015). 

5.2 Climate Change and Health  
Increased concern over the implications of climate change, including its impact on public health, is 
reflected in recent global commitments such as the Paris Agreement and the UN New Urban Agenda. 
Although not the focus of the current report, there is a connection between climate change and 
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environmental health issues identified through the HPAP process, both globally and for Central 
Kalimantan. For example, air pollution due to smoke pollution has been identified as a major area of 
climate-related health risks in Central Kalimantan. 

The influence of climate change is seen to influence smoke pollution from Karhutla  (forest and land/peat 
fires). Climate change is causing a shift in the dry and rainy seasons. Forest fires are prone to occur 
during the long dry season. The likely emergence of El Niño is faster: previously El Niño appeared at 
intervals of 8 - 9 years, now it appears at intervals of 3-4 years. In 2019, Palangka Raya BMKG also 
predicted El Niño.  

This also is a major concern in HPAP research (WHO & World Bank, 2018). This was raised when this 
research was conducted: a disaster from smoke pollution from land fires is expected in 2020 again, as the 
dry season is expected to last longer than usual. Smoke pollution occurs from June through September. 
This provides further impetus to address this problem holistically and in a timely manner. 

5.3 The Global Burden of Disease  
Part of the increase in attention to pollution is due to increased data on the impact of pollution on public 
health and economic development. Institutions such as the World Health Organization (WHO) and the 
Institute for Health Metrics and Evaluation (IHME) have conducted increasingly sophisticated studies on 
the Global Burden of Disease (GBD). These studies show that pollution is now responsible for between 
nine million and thirteen million deaths every year. It is one of the main risk factors that causes premature 
death in the world (Landrigan et al., 2017). The percentage of deaths caused by pollution in all countries 
is captured in Figure 1. HPAP analysis of health impacts in Central Kalimantan can be seen from the 

IHME GBD study (IHME, 2016). 

The Lancet Commission on Pollution and Health 

The 2017 report in the medical journal The Lancet, co-authored by GAHP and Mt Sinai Icahn School of 
Medicine presents the findings of the international Commission on Pollution and Health (Landrigan et al., 
2017). The Commission found that pollution is now one of the biggest drivers of death and disease in the 
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world, causing 16% of all deaths globally. Most of the burden of disease caused by pollution (92%) falls 
on people in low and middle income countries. The impact of pollution is mostly felt by communities that 
do not have the capacity to overcome these problems. Pollution has severe implications for sustainable 
development, because it worsens the cycle of poverty, damages the environment and biodiversity, causes 
lifelong disability, and impedes economic growth. 

There is also strong evidence that pollution is not an inevitable result of development. Well-tested 
solutions, as well as new, cost-effective, and alternative technologies can prevent and reduce pollution 
problems and reduce toxic exposure. Many middle and high income countries and the industrial sector 
have successful experience and expertise with the best available technology and best environmental 
practices aimed at preventing and combating air, water and soil pollution. States can take decisive actions 
to prevent and clean up pollution, without compromising economic growth 

Figure  Percent of all deaths caused by pollution in 2015 (IHME, 2016). 
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Figure 2. Infographic on environmental pollution as the cause of the highest level of disease and death 
(Landrigan et al, 2017) 
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5.4 Use of Health Metrics for Prioritizing Pollution Problems 
For too long, pollution has been seen as an environmental problem, to be analyzed and dealt with by 
environmental institutions, when in fact it is the driving factor for consequences beyond this sector. The 
health effects of pollution contribute to increasing social and economic injustice and poverty. As reported 
by the Lancet Commission, pollution-related diseases disproportionately affect the poor (Landrigan et al., 
2017). The occurrence of these diseases results in loss of income and increased health care costs, thereby 
increasing the economic burden on the poor and passing down intergenerational poverty. 

The narrow approach to pollution as only an environmental problem has not been successful. The level of 
pollution and related health impacts in low and middle income countries has increased. As long as 
pollution is only handled by the environment ministry, poor and developing countries will continue to 
struggle to overcome this problem, while the rate of illness and death will continue to rise. 

Current data on the impact of pollution on health makes it clear that pollution is a public health challenge 
that requires a dedicated interdisciplinary response from institutions responsible for public health, 
transportation, agriculture, industrial development, resource extraction, and many others. The most 
rational general metric for analyzing and prioritizing pollution problems in all these sectors is the health 
impact. This is done by measuring and monitoring the reduction in disability and premature death that can 
be achieved by various interventions in this sector. 

6. Origin of the HPAP Project 
GAHP has received requests from more than 20 low- and middle-income country governments to help 
overcome pollution challenges by facilitating research, setting priorities, planning, selecting and 
designing projects, and by supporting the development of funding strategies. GAHP is not a funding 
institution, but the expertise and experience of its member organizations can be very valuable for 
countries where national institutions face limitations regarding funding and technical capacity. 
Responding to this request for assistance, the GAHP Secretariat and other member organizations 
developed the Health and Pollution Action Plan program - the process of determining priorities and 
pollution planning that can be tailored to the needs of each country. The HPAP program aims to identify, 
prioritize and accelerate national interventions to reduce illness and death related to pollution that are 
directly related to broader development challenges such as economic loss, injustice and poverty. 

For the HPAP program in Indonesia, GAHP, and GAHP members, Pure Earth and YTS proposed to 
conduct it on a provincial scale because of the fact that Indonesia's territory is vast, consisting of 
thousands of islands with individual problems and context. The selection of Central Kalimantan was 
based on the close working relationship of Pure Earth and YTS, having previously collaborated for many 
years with local governments. The HPAP project was carried out as a pilot project in Central Kalimantan 
in the hope that it could be adopted at the national level, replicated in other provinces or lowered to the 
district or city level with a more detailed and targeted action plan. 

6.1 The Objectives and Process of the HPAP Project 
The Health and Pollution Action Plan (HPAP) program is designed to assist governments in low- 
and middle-income countries to develop and implement solutions to pollution-related health 
challenges. 

The HPAP program is facilitated by the Global Alliance on Health and Pollution (GAHP) and brings 
together relevant national ministries - Environment, Health, Production/Industry, Transport, Energy, 
Mining, Agriculture, etc. to advance concrete actions on pollution. In countries where a National 
Environmental Health Action Plan (NEHAP) has already been developed with the support of WHO, 
the HPAP is intended to support the practical implementation of the key priorities. 
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The HPAP differs from other planning process in that it is structured to bring together different 
agencies and parties that may not frequently work closely together. It is intended to promote 
collaboration, and have well-defined and practical outcomes. Among these outcomes is the 
commitment by all the participants, including international partners and donors, to undertake specific 
short- and medium-term actions to improve environmental health. 

The goals of the HPAP program are to: 

1. Assist governments to identify, evaluate and prioritize existing pollution challenges, based 
on health impacts; 

2. Establish pollution as a priority for action within national agencies and development plans; 
and 

3. Define and advance concrete interventions to reduce pollution exposure and related illnesses. 

The HPAP defines pollution in accordance with the European Union and the Lancet Commission on 
Pollution and Health as potentially dangerous material that is introduced into the Earth’s 
environment as the result of human activity, and that threatens human health and ecosystems 
(Landrigan et al., 2017). Depending on the national context, the scope of the HPAP may include 
household and ambient air pollution, unsafe water and inadequate sanitation, chemical 
contamination, and occupational exposures to pollutants. 

The HPAP process is flexible and tailored to the needs of each country, but generally includes the 
following steps: 

PHASE 1. Collection, compilation and analysis of available information 
 
PHASE 2. Inception meeting to prioritize pollution issues and define next steps 
 
PHASE 3. Preparation of a draft Health and Pollution Action Plan 
 
PHASE 4. Consultation and finalization of an agreed Action Plan 
 
PHASE 5. Dissemination, promotion, outlining the investment case, fund raising, implementation, 
monitoring and regular updating of the HPAP. 

7. Process for the HPAP Project in Central Kalimantan 
The Ministry of Environment and Forestry (KLHK) is a member of GAHP. The HPAP project decided to 
work at the provincial level in Central Kalimantan, and implementation was assisted by GAHP and 
GAHP members Pure Earth and YTS. The HPAP development process followed the five steps outlined 
above. 

At the end of January 2019, Pure Earth and YTS introduced the project to two key stakeholders - the 
Environment Agency (DLH) and the Health Service Office in the province. Through informal meetings, 
Pure Earth and YTS introduced the objectives, scope and initial description of the HPAP project 
activities. On this occasion, Pure Earth and YTS also requested support and commitment from the two 
agencies for implementing this project. DLH and the Health Office expressed their support and 
commitment to implementing the HPAP project, because according to them it was time the regional 
government began to pay attention to the health impacts of pollution. It is time for regional development 
to pay more attention to aspects of sustainability and environmental sustainability. 

Furthermore, with technical guidance from Pure Earth, YTS began to coordinate with relevant agencies 
and institutions to collect relevant reports and data on pollution problems in Central Kalimantan, 
especially related to the health impacts and livelihoods of the communities. Unfortunately, not much data 
could be collected, as the regional government has not intervened much on pollution and its impacts. 
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Because of this, data was collected mostly through literature studies using articles, scientific works and 
writings from reliable sources. 

On March 27, 2019, the HPAP Project Initiation Meeting was held at the provincial DLH Office, with 32 
participants consisting of 18 males and 14 females, coming from the provincial government, academia 
and NGOs. They made a list of the various types of pollution commonly occurring in Central Kalimantan, 
and agreed that the priority pollution issues for the action plan were smoke pollution from Kalhutra, 
mercury from Small Scale Gold Mining (ASGM), and pesticides from agriculture and plantations. 

The action plan for the three priority issues was carried out at two working forums, involving government 
technical & support agencies, as well as academics and NGO staff. The Working Forums were 
coordinated by the provincial Bappedalitbang. The meeting to prepare the Draft Health Action Plan for 
Smoke Pollution from Kalhutra was held on May 23, 2019. The meeting participants consisted of 12 
females and 16 males (28 person). The meeting of the Draft Health Action Plan for Mercury Pollution in 
ASGM and Pesticides in Agriculture and Plantations was held on July 9, 2019 with 31 participants - 17 
females and 14 males. 

The draft action plan for the three priority issues was finalized on August 6, 2019, at a final meeting in the 
Bappedalitbang office. Altogether, 33 people attended - 14 females and 19 males: they came from all 
agencies and institutions involved in the Project Initiation Meeting or Working Forum Meetings. The 
draft action plans for each priority issue were finalized in the Focus Group Discussion (FGD) process, in 
which the three priority pollution issues were discussed by a group consisting of both technical and 
support agencies. At the end of the meeting, each service office and agency presented a proposal related 
to making the HPAP document effective, so it could be incorporated in each work plan. 

The participants agree to refine the outcome of the Final Meeting process, so that Bappedalitbang can use 
it as an input for reference to changes in the Central Kalimantan Medium-Term Long-Term Development 
Plan (RPJMD), which is scheduled for a major revision in the third quarter of 2019. This was related to 
making Palangka Raya one of the strong candidates for the National Capital of Indonesia. It’s a very good 
opportunity to integrate HPAP results into the revised provincial RPJMD; and it’s time for the regional 
government to prioritize the development of environmentally friendly regions to achieve sustainability in 
the welfare of the people of Central Kalimantan. 

8. Context and Trends in Central Kalimantan  
8.1 Current Context, Pollution Challenges and Government Responses 
The Government of Central Kalimantan has issued regulations related to pollution prevention, mainly on 
smoke pollution from Karhutla and mercury emissions from ASGM. The smoke pollution has a very wide 
impact that goes outside of the province and affects neighboring countries, while mercury pollution stems 
from ASGM, which is one of the main livelihoods in the province. Pesticide pollution has not been a 
priority of the government, and there are no specific local government programs or regulations dealing 
with pesticide pollution. At present, the government is still focused on monitoring distribution of 
subsidized fertilizers, which are prone to misuse. To control smoke pollution, the provincial government 
has an Action Plan and a Smoke Disaster Contingency Plan for Forest and Peatland Fires and issued 
Provincial Regulation No. 5 of 2003 concerning Control of forest and land fires; Decree of the Governor 
of Central Kalimantan Number: 77 concerning Implementation Guidelines for Control of Forest and Land 
Fires in Central Kalimantan Province; Decree of the Governor of Central Kalimantan Number: 78 
concerning Technical Guidelines for Control of Forest and Land Fires in Central Kalimantan Province 
and Governor Regulation No. 42 of 2017 concerning the Implementation of Emergency Management of 
Forest and Land Fires in the Central Kalimantan Province 

Mercury pollution in the ASGM sector has attracted the attention of local government, which has issued 
Governor Regulation Number 6 of 2003 concerning the Control of Mercury Distribution in Central 
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Kalimantan. Unfortunately, mercury control is not yet integrated: each agency or institution has its own 
roles and responsibilities, the program interventions are not yet integrated. There still is a large volume of 
mercury circulating illegally in the area, and it is easy for gold miners and gold buyers to access it. 
Whereas, the Ministry of Trade issued Regulation of the Minister of Trade No. 44 / M-DAG / PER / 
9/2009 concerning the procurement, distribution and supervision of hazardous materials, later amended 
by Permendag Number 75 / M-DAG / PER / 10/2014. Based on the regulation of the Indonesian Minister 
of Trade number 75 / M-DAG / PER / 10/2014 article 17 paragraph 3: DT-B2 (Registered Distributor - 
Dangerous Material) and PT-B2 (Registered Retailer - Dangerous Material), it is prohibited to distribute 
B2 types of mercury to PA-B2 (End Users of Hazardous Materials), including to anyone in the gold 
mining industry. In 2017,  the Government of Indonesia ratified the Minamata Convention on Mercury. 

As mentioned, pollution from pesticides is not yet a concern of the local government, despite Indonesia 
being party  since 2009 to the Stockholm Convention on persistent organic pollutants, many of which are 
pesticides. The Horticulture and Animal Husbandry Department (TPHP) and the Plantation Office still are 
focused on monitoring Fertilizers and Pesticides, but their main focus is on supervising the distribution of 
subsidized fertilizer to poor farmers. Pesticides supervision is more about the legal aspects – e.g. 
marketing permits and production permits. Both of these agencies have UPT (Integrated Management 
Unit) for the Management of Pests and Plant Diseases, one of the functions is the application of pesticides 
when pest damage occurs on a large scale. The government has tried to campaign and socialize the use of 
natural pesticides, but it is on a small scale with limited scope. 

YTS interviewed all related government agencies and services. It found that local governments currently 
do not have adequate resources, and have limited cooperation in dealing with pollution priorities. The 
local government also does not have collected data related to the health impacts of pollution as well as the 
economic impacts. The HPAP process provides a new perspective for all parties involved, and promotes 
an integrated pollution management model, specifically designed for Central Kalimantan. 

8.2 Health and Environment Framework 
Central Kalimantan is part of the unified Republic of Indonesia (NKRI). Development and all regional 
policies always refer to the applicable laws and regulations in Indonesia. The provincial government is 
committed to health sector development that improves citizens’ quality of life, as mandated in the vision 
and mission of the Governor of Central Kalimantan. Development in the health sector is aimed at 
increasing the awareness, willingness, and ability of everyone to follow a healthy lifestyle, in order to 
realize the highest degree of public health. 

Republic of Indonesia Law No. 36 of 2009 concerning Health, article 17 paragraph 1 states that the 
government is responsible to provide access to information, education and health service facilities to 
improve and maintain the highest status of public health. In addition, Article 168 states that to carry out 
effective and efficient health efforts, health information is needed through information systems and 
through cross-sectoral cooperation, with further provisions to be regulated by Government Regulation. 
Article 169 states that the government should make it easy for the public to gain access to health 
information, as an effort to improve the degree of public health. In order to implement the provisions of 
article 168 paragraph 3, Law No. 36 year 2009 concerning health, it is necessary to stipulate a Government 
Regulation on the Health Information System contained in Government Regulation No. 46 of 2015. 

In the health sector, the Provincial Government focuses more on accessibility and improving the quality 
of health services, both at the Puskesmas level and its networks - Pustu, Polindes, Poskesdes, and with 
hospitals (Central Kalimantan Health Profile, 2016). 

Health development in Central Kalimantan is still focused on improving infrastructure, health services 
and prevention of communicable diseases (PM), such as diarrhea, malaria, and typhus. Currently the 
government is starting to pay attention to Non-Communicable Diseases (PTM) - diseases caused by 
lifestyle such as heart disease, cholesterol, kidney disorders, and cancer. But PTM related to pollution has 
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not received any attention - there is no data on medical records, morbidity or mortality rates that diagnose 
pollution as the cause. This is caused by the unavailability of accredited laboratory facilities and competent 
human resources to diagnose diseases caused by contamination from certain substances. 

8.3 Synergies and Overlap between HPAP Project and National and Regional 
Projects and Programs. 
The Government of Indonesia has issued several general policies for the protection of the community 
from environmental pollution, including Law No. 31/2009 concerning Environmental Protection and 
Management; Government Regulation No. 82/2001 concerning Management of Water Quality and Water 
Pollution Control; Government Regulation No. 74 concerning Management Hazardous and Toxic Wastes; 
Government Regulation Number 66 Year 2014 concerning Environmental Health; and Government 
Regulation Number 101 Year 2014 concerning Management of Hazardous and Toxic Waste, plus several 
other health-related regulations.  

8.3.1 Smoke Pollution from Karhutla (Forest and Peatland Fires) 

The program to manage smoke pollution has been running quite intensively because Kalhutra happens 
almost every year. The Central Kalimantan Provincial Government made a Karhutla Contingency Plan in 
April 2011 and a Karhutla Action Plan in June 2015. Regular cross-sectoral coordination meetings are 
held once the dry season starts. 

Despite having regulations – ie, the Karhutla  Contingency Plan and Action Plan documents, smoke 
pollution still occurs almost every year, especially during the dry season. Karhutla was quite large from 
the middle of June to the second week of September 2019. This was caused by the long dry season and 
the large number of peatland fires burning in Pulang Pisau Regency and around Palangka Raya City. 

The main obstacle experienced so far is the effectiveness of forest and peatland fire prevention, which is 
very important to reduce the risk of a Karhutla disaster. However, the government work program is still 
focused on disaster management, because funding for new activities only can be issued if at least two 
districts/cities issue a 'Disaster Emergency Preparedness' status.  

On the issue of smoke pollution from Kalhutra, the objective of the HPAP project is to help create an 
action plan that effectively prevents the occurrence of Karhutla. This could significantly reduce the 
negative health effects from smoke pollution, and streamline implementation of the provincial Karhutla 
Contingency Plan and Action Plans. 

8.3.2 Mercury Pollution in ASGM  

In 2002, the Minamata Convention was established. The convention is an international pact designed to 
reduce the health effects of mercury pollution and anthropogenic mercury compounds. Major highlights 
of the Minamata Convention include a ban on new mercury mines, the phase-out of existing ones, the 
phase out and phase down of mercury use in a number of products and processes, control measures on 
emissions to air and on releases to land and water, and the regulation of the informal sector of artisanal 
and small-scale gold mining. The Convention also addresses interim storage of mercury and its disposal 
once it becomes waste, sites contaminated by mercury as well as health issues. 

Indonesia signed this convention on May 10, 2013 along with 91 other countries; and it ratified it in 
October 2017, which obliged the government to prepare a National Action Plan (NAP) to Stop and Reduce 
the Impact of Mercury Use in the country. Once completed, the NAP will be introduced into Regional 
Action Plans (RAD) at the provincial and district/city levels. For this reason, on April 22, 2019, the 
government of Indonesia issued a Presidential Regulation (PERPRES) concerning the National Action 
Plan for Mercury Reduction and Elimination.  

Mean while, Ministry of Health itself has issued a regulation: Minister of Health Regulation No. 57 of 
2016 concerning the Elimination of Health Impacts of Mercury Displacement 2016 - 2020. The Ministry 
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of Health has started a process to stop procuring and to withdraw existing medical devices that use 
mercury, and will switch to using digital devices. 

In 2019, the Provincial Government, in coordination with its Environmental Agency (DLH) and facilitated 
by AGC, the Artisanal Gold Council (an ASGM NGO from Canada) is planning on preparing a RAD to 
Stop the Use of Mercury. This activity will be completed with the issuance of a provincial regulation 
(Perda) on the Cessation of Mercury Use in Central Kalimantan. The HPAP research document related to 
mercury pollution in ASGM is expected to be integrated into the RAD document. 

8.3.3 Pesticide Pollution in Agriculture and Plantations  

All policies and work programs of the Central Kalimantan Provincial Government related directly or 
indirectly to pesticides always refer to the following national level regulations: 

- Minister of Agriculture Regulation No. 107 SR 104/9/2014 concerning Pesticide Control 
- Minister of Agriculture Regulation No. 26 / Permentan / OT. 140/2/2007 concerning Guidelines for 

Plantation Business Licensing. 
- Regulation of the Minister of Agriculture Number 24 / Permentan / SR.140 / 4/2011 concerning Terms 

and Procedures for Pesticide Registration. 

In addition, on 21 May 200, the Government of Indonesia was a party signing the Stockholm Convention 
on persistent organic pollutants, many of which are obsolete pesticides. The Stockholm Convention on 
Persistent Organic Pollutants is a global treaty to protect human health and the environment from 
chemicals that remain intact in the environment for long periods, become widely distributed 
geographically, accumulate in the fatty tissue of humans and wildlife, and have harmful impacts on human 
health or on the environment. 

As a commitment to support the Stockholm Convention, the Indonesian government issued Law number 
19 of 2009, Ratification of the Stockholm Persistent Organic Pollution. The law adopted the Stockholm 
Convention in regulating and managing POPs in Indonesia. The government continues to improve the 
management of POPs. In collaboration with the United Nations Industrial Development Organization 
(UNIDO) as the implementing agency for the Global Environment Facilities, on October 8 the Ministry 
of Environment and Forestry has issued a document on the Review and Implementation of the National 
Implementation Plan for the Stockholm Convention on Organic Basic Materials Persistent (POPs) in 
Indonesia. On April 4, 2019, the government through the Ministry of Environment and Forestry has 
prepared a National POPs Implementation Plan in Indonesia. 

 

Pesticide pollution prevention is not a government work program. Currently, the government through the 
Horticulture and Animal Husbandry Agency (TPHP) is still focused on overseeing the distribution of 
subsidized fertilizer, because it is prone to abuse. While the Plantation Office only supervises the 
distribution of pesticides in kiosks or agricultural equipment stores. Supervision of plantation companies 
is still a formality by just filling in a questionnaire. The Plantation Agency does not have the authority to 
carry out detailed audits because plantation companies are believed to have a good Standard Operating 
Procedure (SOP), although there is no concrete evidence to show that all companies comply with all 
existing regulations. 

The use of chemical pesticides is still widely used even though the TPHP Office and the Plantation Office 
have promoted the use of natural pesticides. Communities and companies prefer the use of chemical 
pesticides because the results are fast, easy and effective. 

The results of the HPAP action plan on addressing the health effects of pesticide pollution are expected 
to make local governments pay more attention to this matter. It is time for local governments to issue 
policies and have work programs to reduce the use of chemical pesticides. 
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9. General Overview on the Health Impacts of Major Pollutants 
The Health and Pollution Action Plan of Central Kalimantan is based on studies and inputs from 
national agencies, as well as national and international data on pollution sources and impacts. The 
analysis relies heavily on data on mortality and Disability Adjusted Life Years (DALYs) from GBD 
studies conducted by the IHME and the WHO. 

What Is A Disability Adjusted Life Year (DALY)? 

  

The DALY is a measure of overall disease burden, expressed as the number of years lost due to 
ill-health, disability or early death. The DALY is increasingly used in the field of public health. It 
extends the concept of years of life lost due to premature death, to include equivalent years of 
healthy life lost due to poor health or disability. In so doing, mortality and morbidity are 
combined into a single, common metric. 

 

The HPAP project uses the findings of this report as one of the references to identify pollution problems, 
analyze possible interventions, and finally identify recommendations to reduce deaths and diseases caused 
by pollution. The selection of pollution priorities - smoke, mercury and pesticides was based on the 
geographical context, health impacts and livelihoods and habits of the people of Central Kalimantan. 

9.1 Annual Death and Diseases Rates from Pollution  
The following table, presented as a reference at the Project Initialization Meeting, summarizes the annual 
rate of deaths due to pollution. 

  Annual Deaths % of all Deaths 

Pollution Type CK National CK National 

Household air pollution from solid fuels 785 68117 5.66 4.15 

Ambient particulate matter pollution 340 52101 2.45 3.17 

Total Air 1125 120218 8.11 7.32 

Unsafe water source 343 49461 2.48 3.01 

Unsafe sanitation 179 21593 1.29 1.31 

Total Water 522 71055 3.78 4.33 

Lead exposure 369 32850 2.66 2.00 

Mercury  Unknown Unknown Unknown Unknown 

POPs  Unknown Unknown Unknown Unknown 

Other chemicals Unknown Unknown Unknown Unknown 
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Occupational carcinogens 32 4774 0.23 0.29 

Total Chemicals 401 37624 2.90 2.29 

Total All Pollution 2048 228896 14.78 13.94 

Table 1. Summary of annual deaths (number and percentage of all deaths) from pollution in Central 
Kalimantan and Indonesia as a whole. Source: IHME Global Burden of Disease 2017.  

9.2 Impact of Pollution Compared to Other Causes of Death and Disease  
The percentage of mortality due to pollution of Central Kalimantan is approximately 15%, which is higher 
than the national level of 14%. This actual number is certainly much higher as no data has been included 
on impacts of mercury pollution in ASGM, which is one of the main livelihoods in many communities in 
the province. Likewise, there is no data on the percent of deaths due to persistent organic pollutants, other 
chemicals and carcinogens (toxic substances) that are found in many chemical pesticides. Similarly, the 
data on lead (Pb) exposures is based on average background levels due to the use of lead in petrol and 
may not be reflective of the actual burden of disease from lead (Pb).  

 
Figure 3. Percent of annual deaths in Central Kalimantan caused by major risk factors  

(Source: IHME Global Burden of Disease 2017). 

Figure 3 shows the annual percentage of deaths caused by pollution decreased slightly from 1990 to 2017. 
Regarding the deaths caused of the pollution, the percentage does not include deaths caused by mercury 
pollution and other toxic chemicals, such as those found in many chemical pesticides, please refer to 
Table 1 above.  Considering those come from the same source, IHME Global Burden of Disease 2017, 
then we can have a logical conclusion from the references that the number of deaths is certain to rise due 

0%

5%

10%

15%

20%

25%

30%

1990 1995 2000 2005 2010 2015

Percent of annual deaths in Central 
Kalimantan, caused by major risk 

factors, from 1990-2017 

Alcohol and drug use

Child and maternal malnutrition

Dietary risks

Pollution

Tobacco

Unsafe sex



26 
 

to the massive use of mercury in ASGM and the large number of chemical pesticides used by the 
community and companies. 

 

9.3 What is Risk Factor? 

Because mortality from infectious diseases has decreased, the proportion of deaths caused by non-
communicable diseases increased, such as those caused by exposure to pollution (Figure 4). If the current 
trend continues, deaths from non-communicable diseases will overtake those from infectious diseases 
within twenty-five years. 

 

 
Figure 4. Percentage of annual deaths in Central Kalimantan caused by major risks in all sexes and ages 

(Source: IHME Global Burden of Disease 2017). 

 

The same thing can be seen from Figures 5, 6, 7, 8 and 9: premature death and disability caused by PTM 
(Non-Communicable Diseases) are still the three main causes. The percentage of deaths, premature deaths 
or disabilities caused by PTM has increased significantly, while deaths, premature deaths and disability 
due to PM (communicable diseases) such as diarrhea, tuberculosis and respiratory infections have 
decreased. 

A risk factor is any attribute, characteristic or exposure of an individual that increases the 
likelihood of developing a disease or injury. Some examples of important risk factors are unsafe 
sex, malnutrition, tobacco and alcohol consumption, and exposures to toxic chemicals. 
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Figure 5.  Ten causes of deaths in 2017 and percent change, 2007 – 2017, all ages and number. Source: 
IHME Global Burden of Disease 2017 

 

Figure 6. Top 10 causes of years of life lost (YLLs) in 2017 and percent change, 2007 – 2017, all ages 
and numbers. Source: IHME Global Burden of Disease 2017 
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Figure 7. Top 10 causes of years lived with disability (YLDs) in 2017 and percent change, 2007 – 2019, 
all ages and numbers. Source: IHME Global Burden of Disease 2017 

 

 
Figure 8. Top 10 causes of disability – adjusted life years (DALYs) in 2017 and percent change, 2007 – 
2017, all ages and numbers. Source: IHME Global Burden of Disease 2017 
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Figure 9. Top 10 risks contributing to DALYs in 2017 and percent change, 2007 – 2017, all ages and 
numbers. Source: IHME Global Burden of Disease 2017 

9.4 Comparison of Causes of Death and Disability in Central Kalimantan Province 
Compared to Others. 
Table 2 below shows the 10 main causes of death and disability (DALY). This can be used to compare 
DALY across locations relative to group averages. The comparison group was chosen based on the 
regional classification of GBD, known trade partnerships, and socio-demographic indicators. 

From the table below, it can be seen that the causes of death and disability (DALY) are significantly from 
the comparative data of the regional classification of GDB and Indonesia itself. This includes deaths from 
communicable diseases and non-communicable diseases. The table shows that mortality and disability 
rates (DALY) in Central Kalimantan are higher than Indonesia and the Middle SDI ratio, except Neonatal 
disorders, COPD (Chronic Obstructive Pulmonary Disease) is a lung disease that causes sufferers to have 
difficulty in breathing. 
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Table 2. Comparative causes of death and disabilities in Central Kalimantan and other regions. Source: 
IHME Global Burden of Disease 2017 

9.5 Comparison of Causes of Premature Deaths in Central Kalimantan and Other 
Regions.   
Table 3 below shows the 10 main causes of premature death (YLL), and can be used to compare YLL 
across locations relative to group averages. The comparison group was chosen based on the regional 
classification of GBD, known trade partnerships, and socio-demographic indicators. 

From the table below, it can be seen that the causes of early death are significantly higher in comparison 
with data from the GDB regional classification and Indonesia. This includes deaths from communicable 
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diseases and non-communicable diseases. The number of causes of premature death in Central Kalimantan 
is higher than Middle SDI and Indonesia, except for Neonatal disorders. 

 
Table 3. Comparison of causes of premature death in Central Kalimantan and other regions. Source: IHME 
Global Burden of Disease 2017 

9.6 Availability of Regional and National Data 
There is almost no data related to health and pollution at the national and province level in Indonesia. No 
comprehensive national or provincial database can be used as reference data for this HPAP study. The 
Central Kalimantan Provincial Health Office has compiled data related to ISPA (Upper Respiratory 
Infection) as an indicator to show the health effects of smoke pollution from forest and peatland fires, but 
unfortunately there is no data during the severe fires in 2015. The office has been collecting data since 
2017. 
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Data related to health impacts from mercury pollution, pesticides or other types of pollution also are not 
available. The local government or the Health Service has not collected any data or interventions related 
to diseases caused by pollution. The same thing happened at the district level. The same thing was found 
at the district level when the team tried to find data in Gunung Mas District. The Health Office of Gunung 
Mas has not yet collected data or found any diagnoses of diseases caused by mercury pollution. But this 
does not mean that there are no diseases or deaths caused by mercury pollution. Currently, health workers 
do not have the capacity or ability to diagnose these diseases.  

This HPAP study used peer-reviewed literature as a reference, and conducted interviews with relevant 
government agencies and institutions in the Provincial Government. The study found that there is a lack 
of information on the burden of disease associated with chemicals and the health effects of pollution. The 
team could only obtain data related to government policies or work programs related to handling, 
monitoring the use or control of priority pollutants. 

10. Types of Pollution in Central Kalimantan 
The type of pollution that occurs in Central Kalimantan is related to environmental conditions, 
development activities, community livelihoods, culture and industrial activities. The following types of 
pollution occurred in Central Kalimantan: 

10.1 Air Pollution 
Air pollution is classified into two categories: outdoor (ambient air pollution) and indoor (Behera, 1988; 
Behera, 1991). Air pollution can affect our health in many ways, with both short-term and long-term 
effects. Different groups of individuals are affected by air pollution in different ways. Some individuals 
are far more sensitive to pollutants than others. Young children and parents often suffer more from the 
effects of air pollution. People with health problems such as asthma, heart and lung disease can also suffer 
more when the air is polluted. The extent to which a person is harmed by air pollution usually depends on 
total exposure to damaging chemicals, that is, the duration of exposure and the concentration of chemicals 
must be taken into account (Greene, 2017) 

Research into the health effects of air pollution continues to grow. Medical treatment arising from air 
pollution can be very expensive. Health care costs, lost productivity at work, and human welfare impacts 
cost billions of dollars every year. 

10.1.1 Indoor Air Pollution  

The various types of indoor pollutants are dust and gas particles due to cooking and burning fuels in 
households that use biomass fuels, including burning and cigarette smoke. Particles of dust, smoke and 
combustion gases from biomass sources are partly carcinogenic, and have the potential to cause cancer. 
(Behera, 1988; Behera, 1991) 

Environmental Protection Agency studies (EPA) prove that the level of pollutants in the room can be 2-5 
times, sometimes even more than 100 times, higher than the level of pollutants outdoors. Indoor air 
pollutants are one of the top five factors causing risk to human health. Symptoms that arise are sometimes 
subtle or not always easily recognized or felt directly in the body. Pollutants get worse when the windows 
and doors are tightly closed. If too little outside air enters, pollutants will increase the risk to health and 
comfort, unless the room has a ventilation system. 

Air pollution caused by smoking has a bad effect on both smokers and nonsmokers. Cigarette smoke is 
known to cause heart disease, lung cancer and many other diseases. "Researchers found that exposure to 
cigarette smoke is 16 times more dangerous than exposure to ordinary air pollution. This is because 
cigarette smoke can increase the number of fine particles in the air to dangerous levels, "said Chairman of 
the National Commission for Tobacco Control, Dr. Prijo Sidipratomo in Jakarta. Cigarette smoke 
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contains small particles that remain in the lungs, triggering cancer and other adverse health effects. 
Scientists from the National Cancer Institute in Milan found in 2004 that cigarette smoke contained 10 
times more particles than modern diesel engine exhausts. Cigarette smoke from the burnt tip is considered 
more dangerous because it does not go through filters. Cigarette smoke pollutes the air with more than 69 
cancer-causing chemicals, including tar, arsenic, benzene and cadmium. Benzene is an industrial solvent 
and cadmium is used in batteries. Cigarette smoke also contains chemicals used in mortuaries, the rubber 
industry and paint factories. 

According to data from the Health Department of all Puskesmas (Public Health Centres) in Gunung Mas 
District, ARI is the most common disease suffered in the community in 2016 - 2018. The percentage of 
ARI disease ranges from 30% to 40% According to disease risk measurements, this is caused by exposure 
to cigarette smoke indoors. Respiratory disease affects more passive smokers compared to active ones. 
Passive smokers will have an increased risk of lung cancer by 24 percent and heart disease as high as 25 
percent. The unborn baby will also experience health complications when toxic chemicals from cigarettes 
enter the uterus. In households with smokers, the risk of death increases up to five times and babies up to 
one year of age are more likely to go to the hospital. Children also tend to be more likely to suffer middle 
ear infections, respiratory problems and asthma. 

Biomass fuels, especially solid fuels, are still attractive to rural communities in developing countries as a 
source of energy for cooking. Around 730 million tons of biomass fuel is burned every year by 
households in developing countries (IBRD, 2011). It is estimated that biomass fuel is used in as many as 
70% of rural households in Asia (Aunanet al., 2009). In Indonesia, around 66% of rural households still 
use firewood as the main source of fuel at home (BPS 2011). Poverty and economic conditions cause the 
use of solid fuels in rural areas, as people cannot afford gas or kerosene stoves. The community still uses 
firewood, as it is freely available in the surrounding yards. 

Almost all indoor pollutants have a direct impact on the respiratory system and cardiovascular disease, 
but it depends on the intensity and duration of exposure and the health status of the exposed population. 
Some parts of the population may be at greater risks, but others less so. For example, children and 
toddlers if exposed, are susceptible to respiratory diseases and also at risk of transmitting it to others 
(Bjorsten, 1999; Bruce, 1998). 

Other combustion products besides smoke that have an impact on health are sulfur dioxide (SO2), 
nitrogen dioxide (NO2), nitrogen tetra oxide (N204), ozone (O3) and carbon monoxide (CO). In addition to 
CO, the gases above are strong oxidants and can cause inflammation of the respiratory tract and lungs. 
Continuous exposure to the gas will cause chronic obstructive pulmonary disease (PPOM). CO gas which 
has a binding capacity to red blood cells of 200-240 times compared to oxygen, if the body is exposed 
long enough and in large quantities can inhibit the entry of oxygen gas into the body's tissues 
competitively (Behera, 1988; Behera, 1991). Examples of short-term effects include irritation to the eyes, 
nose and throat, and upper respiratory infections such as bronchitis and pneumonia. Other symptoms can 
include headaches, nausea, and allergic reactions. Short-term air pollution can worsen the medical 
condition of individuals with asthma and emphysema. In the great ‘Smoke Disaster’ in London in 1952, 
four thousand people died within a few days due to high concentration of pollution. 

Long-term health effects can include chronic respiratory disease, lung cancer, heart disease, and even 
brain, nerve, liver, or kidney damage. Continuous exposure to air pollution affects the lungs of a growing 
child and can worsen or complicate medical conditions in the elderly. An estimated half a million people 
die prematurely every year in the United States as a result of smoking. 

10.1.2 Outdoor Air Pollution 

Most outdoor air pollution can be traced to burning fossil fuels. Fossil fuels are burned during many 
processes, including in power plants to create electricity, in factories to run machines, in electric stoves 
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and furnaces for heating, and waste facilities. Probably one of the biggest uses of fossil fuels is in 
transportation - in cars, trains and planes. 

Air pollution can also be caused by agriculture, such as cattle ranching and the use of fertilizers and 
pesticides. Other sources of air pollution include the production of plastics, coolers, and aerosols, in 
nuclear power and defense, from landfills and mining, and from biological weapons. 

In the context of Central Kalimantan, the source of air pollution which has a very significant impact is 
smoke pollution from forest and peatland fires (Karhutla). As the area consists mainly of forests and 
peatlands, haze often occurs, sometimes impacting not only Central Kalimantan, but also other provinces 
in Indonesia. In 1997, 2005, 2015 the haze caused by forest fires affected several countries in Southeast 
Asia, such as Singapore, Malaysia, Brunei Darussalam, and Thailand. 

These are the main sources of outdoor pollution: 

Smoke Pollution from Forest and Peatland Fires (Karhutla) 

Central Kalimantan has 2,659,234 hectares of peatlands, the second largest in Indonesia after Riau 
province. For the island of Kalimantan, 55% of peatlands are in Central Kalimantan, and almost every 
year there are land and forest fires. Farmers usually burn land to clear land for fields and rubber 
plantations because it is cheaper and more effective. Farmers believe that land burned before planting is 
more fertile than land that is not. They do not need fertilizer if the land was previously burned. This is a 
tradition that has become part of the daily life of local residents. Large-scale land clearing by burning to 
meet the needs of industrial plantations, oil palm plantations and extensive peatland projects results in 
severe damage to peatlands, making them more prone to fires caused by drought as there is a reduced 
capacity to store water (Prabowo AC, 2011). More than 90% of forest fires that occur are caused by 
human negligence (Chandler et al. 1983). 

Open Biomass Burning 

Burning is usually carried out by farmers post-harvest, as they burn crop residues in preparation for the 
next growing season – e.g. burning straw or corn stalks after harvest. This saves time and production 
costs. It is incorrectly believed that the ash can make the soil more fertile, so farmers can reduce the cost 
of purchasing fertilizer. In actuality, burning destroys soil fertility and soil biodiversity. Post-harvest 
combustion contributes more than 80% of the total emissions from open combustion of biomass 
(Permadi, 2013). The burning of crop residues releases large amounts of pollutants into the atmosphere, 
including aerosols and hydrocarbons (Singh et al, 2010). 

Forest fires, especially those in peatlands, are very dangerous. They occur only on the surface, where the 
fire burns above ground fuel such as litter, trees, and bushes. When fires occur in peatlands, it spreads 
slowly and erratically underground. During its development, the fire spreads vertically and horizontally 
with only white smoke appearing above the surface. These fires can be several meters underground, 
making them difficult to extinguish. 

During the dry season in July, August, September and October, Central Kalimantan has one of the highest 
number of hotspots, in addition to the provinces of Riau and South Sumatra. Community activities around 
the forest can significantly influence the incidences of forest and land fires. The most dominant cause of 
forest and land fires is the human factor (Soewarso, 2003), and the most fire-prone area in Central 
Kalimantan is Pulang Pisau Regency, which is almost entirely peat land. Peat fires are very dangerous and 
difficult to detect: the deeper the peat layer, the more wood content and the higher the risk of fire 
(Syaufina et al, 2004). 
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Peatland fires are a major contributor to emissions from Indonesia. According to Indonesia's Second 
National Communication to the UN Framework Convention on Climate Change (UNFCCC), emissions 
from peat fires increased from 172,000 Gg CO2-eq in 2000 to 451,000 in 2005. Peat fires became the 
largest source of greenhouse gas emissions in 2005, contributing 40% of greenhouse emissions in 
Indonesia. 

Thick smoke arising from forest fires contain large amounts of chemicals which can interfere with health 
-  such as TSP, SO2, CO, formaldehyde, acrylene, benzene, NO2 and O3. These particles can irritate 
mucosal surfaces such as the eye and upper and lower respiratory tract. If the particles are large, they can 
enter the alveoli and paralyze the mucociliary defenses, allowing various types of microorganisms to 
easily enter the lungs and cause lung infections, such as bronchitis, bronchopneumonia, pneumonia and 
pulmonary edema, (Syafrizal, 2003). 

According to GTZ (2008), particles and various gases released during the burning of biomass (CO, 
hydrocarbons, NO2, CH4, O3) occurs in the tropics, especially when forests and fields are cleared with 
fire. These gases affect human health. GTZ (2008) states that the haze originating from large-scale forest 
and land fires is characterized by high particle content, which reduces visibility.  

The occurrence of forest fires has caused a decrease in the level of public health, both directly and 
indirectly. ARI and pneumonia occur almost every year, mainly in July, August, September, October, and 
November (Journal of Health Ecology Vol. 14 No. 3, September 2015: 250 - 258 December). The 
occurrence of increased hotspots is generally in July, August, October, September and October. The 
impact of smoke from forest fires on health results in various respiratory disorders and complaints, 
especially in people who are at high risk or sensitive.  

ARI occurs frequently and attacks all ages, from children to adults. This is most likely due to the 
connection with the frequent occurrence of forest fires in the area (Central Kalimantan Provincial Health 
Office, 2011). Children will suffer from pneumonia if lung infections are not treated with adequate and 
appropriate treatment, and can result in death, (Rasmaliah, 2004) 

The increase in ARI is stimulated by smoke particles containing hazardous compounds, which interferes 
with the respiratory function. ARI can be mild or severe: severe ARI can become pneumonia, an 
infectious disease that causes major death, especially in infants (Napitupulu, 2012; Ministry of Health, 
2012). 

10.2 Air Pollution Due to Coal Burning in the PLTUs (Steam Power Plant Units) 
The impact from this type of pollution is felt significantly by workers and the community living around 
the PLTU, both indoors and outdoors. There are a number of PLTU units in Central Kalimantan: in 
Pulang Pisau, PLTU Rimau Electric in East Barito, Pangkalan Bun PLTU, Sampit PLTU in East 
Kotawaringin, and a unit of Tumbang Kajei PLTU in Gunung Mas, which is expected to be completed in 
2019. 

Coal mining causes many health problems, mainly related to flying coal dust which contains chemicals 
that can cause lung disease. The disease arises when those in coal mining locations or exposed to coal 
transport, inhale coal dust continuously. Workers in coal mining workers are at most risk (Masdjidi, 
2006). 

Various factors influence the onset of disease or disorders of the airways due to exposure to coal dust. 
There are dust factors, which include particle size, shape, concentration, solubility and chemical 
properties, and the duration of exposure. Individual factors include pulmonary defense mechanisms, 
anatomy and physiology of the airways and immunological factors. Inhalable dust particles are 0.1 to less 
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than 10 microns. Dust between 5-10 microns in size when inhaled will be caught and trapped in the upper 
airway; those between 3-5 microns in size get stuck and trapped in the middle airway. 1-3-micron dust 
particles called respirable dust are the most dangerous because they are held and accumulate from the 
terminal bronchioles to the alveoli. Dust less than 1 micron in size does not easily settle in the alveoli, 
dust between 0.10.5 microns in size diffuses with Brown's movement in and out of the alveoli; when 
hitting the alveoli, dust can accumulate there (Yunus, 1997). 

Coal dust can cause miners to get black lung disease, due to inhaling coal dust over a long period of time. 
This results in the lungs of mine workers getting contaminated with coal particles and becoming black 
(Taskwati, 2006). Besides black lung disease, coal mining also causes other diseases, such as 
tuberculosis, asthma, and lung cancer. It therefore is important for the community around a mining 
operation to become aware of the symptoms that arise from exposure to coal dust from coal mining or 
transportation (Forqan, 2007). 

Measurement Result of Respirable Dust Levels at PT. Kalimantan Prima Persada Sungai Puting, 2007 
shows that the level of respirable dust in the field slightly exceeds the normal threshold value of 2.19 mg / 
m3. This is because the measurement time is at noon (08.00 - 17.00), where the temperature and wind 
speed increase, so that the amount of respirable dust levels in the field is getting bigger. Approaching the 
afternoon (15:00 to 17:00), respirable dust levels decreased. High levels of dust in the workplace can 
cause pulmonary physiology abnormalities. Coal stockpiling will cause air quality to decrease, as ambient 
levels of coal dust will increase. Wind blowing on the coal pile will cause the coal dust to disperse, while 
transferring coal to and from the piles will increase the amount of dust in the air (Wang, 2004). 

Research from Qomariyatus et al in 2008 showed that field workers of PT. Kalimantan Prima Persada 
Sungai Puting had breathing problems, often suffering from coughing with or without phlegm. Entry of 
dust into the respiratory tract can cause respiratory problems, which are felt by the subject (Ifansyah, 
2005). In large doses, all dust can cause a physical reaction, even if mild. This takes the form of excessive 
mucus production, and if it continues, mucous gland hyperplation can occur (Vallyathan, 2000). This is in 
line with research conducted by Lestari (2000), stating that there is a significant relationship between high 
dust concentration and the occurrence of lung physiology abnormalities. Dust entering the aspirational 
channel causes non-specific defense mechanism reactions in the form of coughing, sneezing, mucociliary 
transport disorders and macrophage phagocytosis disorders. The mucociliary system is also disrupted and 
causes increased mucus production and stimulation of the smooth muscle around the airway to constrict. 

Respiratory disorders experienced by workers who are exposed to coal dust repeatedly for a long time can 
be in the form of obstruction, restrictions, or a mixture of both. Obstruction is a nonspecific effect from 
exposure to coal dust because obstruction can also occur from exposure to non-coal dust. Obstruction can 
occur if inhaled dust accumulates in the epithelial tissue of the respiratory tract and causes inflammation. 
As a result of inflammation, the respiratory tract narrows, so that air flow is obstructed. Fibrogenic coal 
dust can cause specific effects in the form of pulmonary interstitial fibrosis, which is the formation of 
fibrous connective tissue that can reduce the elasticity of the alveoli. The decrease in alveolar elasticity 
reduces the volume of air that is stored by the alveolar decreases, causing lung restriction (Suyono, 1995). 

In coal dust there is often silica dust too, so that the risk of pneumoconiosis is greater. Fibrosis in 
anthracosis will not regress, disappear or stop progression even though the dust exposure has been 
eliminated, so it often leads to death due to lung function failure. Examinations to diagnose anthracosis 
are generally expensive and complicated, so industry rarely facilitates such examinations for workers who 
are exposed to coal dust. That makes the number of anthracosis cases in Indonesia uncertain. There are 
three types of diagnosis: pulmonary physiology, dust cause analysis, and radiological examination. 
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Pulmonary physiology examination is the most common method of diagnosis compared to the others 
because it is cheaper and easier (Susanto, 2011). 

The International Energy Agency (IEA) revealed that fossil fuel coal accounts for 44% of total global 
CO2 emissions. Coal combustion is the largest source of greenhouse gas (GHG) emissions, which 
triggers climate change. Coal that is burned at the Steam Power Plant (PLTU) emits a number of 
pollutants such as NO2 and SO3, the main contributors in the formation of acid rain and PM2.5 pollution. 
The scientific and medical community has revealed health hazards due to fine particles (PM2.5) from 
these air emissions. Coal power plants also emit dangerous and deadly chemicals such as mercury and 
arsenic. 

These extremely dangerous pollutant particles currently cause early death to around 6,500 people per year 
in Indonesia. Estimates made by Harvard University in a 2015 Greenpeace Indonesia report, show the 
main causes of premature death including stroke (2,700), ischemic heart disease (2,300), lung cancer 
(300), chronic obstructive pulmonary disease (400), as well as respiratory and other cardiovascular 
diseases (800). The estimated number is expected to surge to around 15,700 people/year in line with the 
planned construction of a new coal power plant. 

Emissions from coal-fired power plants cause: 

- Increasing toxic particles in the air mostly on the north coast of Java but even further afield. Increased 
risk of diseases such as stroke, lung cancer, heart disease and respiratory diseases in adults, as well as 
respiratory infections in children. PLTU causes premature death due to exposure to SO2, NO2 and 
exposure to hazardous particles (PM2.5) in the air; 

- Acid rain affecting the condition of plants and soil; and 
- Emissions of toxic heavy metals such as mercury, arsenic, nickel, chromium and lead. 

10.3 Soil, Air and Water Pollution Due to Use of Pesticides  
Pesticides are chemicals or mixtures of several chemicals that are used to control or eradicate pest 
organisms. Pesticides are used in various fields or activities, ranging from households, health, agriculture, 
and others. The advantages of using pesticides include protecting plants from pests, ensuring the 
availability of food, preventing property damage, and controlling disease (transmitted through vectors). 
Ideally, pesticides have toxic effects only on the target organism, namely pests. However, in fact, most of 
the active ingredients used are not specific enough to achieve this, so they have a negative impact on 
human health (Costa, 2008). In addition, the use of pesticides also has a negative impact on the 
environment and ecosystem (WHO, 2008). 

The agricultural sector is a strategic sector that plays an important role in Central Kalimantan, 
contributing the highest value to the total Gross Regional Domestic Product (GRDP). Data from the 
Central Bureau of Statistics states that until the Third Quarter in 2011 the main source of growth came 
from the agricultural sector at 2.05%. (BPS of Central Kalimantan Province, 2011). This is in line with 
government policy to establish a sustainable, superior industrial agriculture system, based on local 
resources to improve food independency, added value, exports and farmers' welfare, as a vision of 
agricultural development (BPTP Central Kalimantan, 2010). Until 2012, the total area used for 
developing various agricultural commodities, horticulture and plantations only reached an area of around 
2.85 million hectares or 18% of the total area of Central Kalimantan.  

The agricultural sector actually covers six sub-sectors including food crops, horticulture, estate crops, 
animal husbandry, fisheries and forestry subsectors. Therefore, based on data from the Central Statistics 
Agency (BPS), the agricultural sector is the largest sector, accommodating 56 percent or more than half of 
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the available workforce in Central Kalimantan. Economically it also is the largest, contributing around 21 
percent of the Gross Regional Domestic Product (GRDP) in 2016. It therefore has a large and strategic 
role in economic development in the Central Kalimantan region (BorneoNews.co.id, 2018) 

The problem that is often faced by farmers is damage to crops due to animal and crop disturbance which 
can be economically detrimental to farmers. The main factors are plant pests, plant diseases, and weeds. 
Therefore, in an effort to improve the quality and productivity of agricultural products, the use of 
pesticides to eradicate plant pests cannot be avoided (Djojosumarto, 2000) 

Pesticide pollution does not only occur in smallholder agriculture, but also in large-scale agriculture, such 
as oil palm plantations. Central Kalimantan has the largest oil palm plantations in Kalimantan: according 
to data from the Director General of Plantations - Department of Agriculture in 2014, the area of oil palm 
land is 3 million ha. Oil palm plantations in Indonesia began to be developed from the Dutch era and now 
are the largest source of Indonesia's foreign exchange after oil and gas. The intensive use of pesticides for 
crop care in oil palm plantations has caused pollution in the soil and rivers. 

In the opening speech of the Sustainable Palm Oil Roundtable in October 2004, the Indonesian Minister 
of Agriculture, Bungaran Saragih, acknowledged the dangers posed by the use of herbicides in oil palm 
plantations. Around 25 different types of pesticides are used, however, due to the lack of proper 
supervision and documentation, monitoring of their use is still difficult (Friends, 2005) 

Contaminated soil can result from spraying crops, as excess chemicals will be absorbed into the soil. 
Inorganic fertilizers can also cause soil contamination because they do not easily decompose. The soil 
will also retain the chemical elements of chemical fertilizers. 

Soil erosion will also pose a threat to aquatic ecosystems and biodiversity, as the chemicals used in 
fertilizers and pesticides are carried by the rain and enter the nearest waterways, including rivers and 
groundwater. These chemicals will affect the chemical and physical properties of the water, often 
increasing the pH level to become alkaline. Changes in pH will have a negative impact on other 
organisms that cannot tolerate these changes. 

Nitrogen-rich fertilizers are indeed nutritious for algae and microorganisms. When the fertilizer content is 
carried by rain water into water bodies, these substances trigger the rapid growth of algae to create a 
condition called eutrophication (algae blooming). This disrupts the normal aquatic ecosystem and makes 
the water quality not good for daily activities. 

The risk of water pollution also arises from palm oil mill effluent (POME), which contains waste from the 
sterilization process and the crude oil purification and mixing process. In this waste a large amount of 
methane gas is produced from the anaerobic process. This wastewater treatment facility is the most 
important component in the palm oil industry, because of the large volume produced. Before the liquid 
waste is properly treated, the mill is prohibited from dumping the waste into surrounding water sources. 
The technology used for waste treatment involves anaerobic decomposition to achieve permitted levels of 
biological oxygen demand (BOD) (Isw, 2016). 

10.4 Air, Water and Soil Pollution Due to Toxic Material Contamination  
According to Government Regulation No. 74 of 2001 concerning Processing of Hazardous and Toxic 
Materials, B3 Waste is the residue of a business and/or activity containing hazardous and/or toxic 
materials, which due to their nature and/or concentration and/or amount, both directly and indirectly, can 
contaminate and/or damage the environment, and/or can endanger the environment, health, the survival of 
humans and other living things. Based on Government Regulation No. 85 of 1999 and Government 
Regulation No. 74 of 2001, waste including B3 waste is waste that meets one or more of the following 
characteristics: 

a. Explosive 
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Explosive waste is waste that at standard temperatures and pressures can explode because it can produce 
gases with high temperature and pressure through simple physical or chemical reactions. This waste is 
very dangerous both when handling, transporting, and disposal because it can cause a large explosion 
unexpectedly. An example of hazardous waste with explosive properties is Prussic acid. 

b. Oxidizing 

Oxidizing waste is waste that can release heat because it is oxidized, causing a fire when reacting with 
other materials. If not treated seriously it can cause a large fire in the ecosystem. An example of B3 waste 
with oxidizing properties is chlorine. 

c. Flammable 

Wastes that have flammable properties are those that can ignite due to contact with air, flame, water or 
other materials, even at standard temperatures and pressures. Examples of flammable B3 waste include 
benzene solvents, toluene solvents or acetone solvents originating from the paint, ink, metal cleaning, and 
chemical laboratory industries. 

d. Toxic (moderately toxic) 

Toxic waste is waste that has or contains substances that are toxic to humans or animals, causing 
poisoning, illness or death through respiratory, skin or mouth contact. Examples of B3 waste are 
agricultural waste such as pesticide discharges. 

e. Harmful 

Harmful waste is good waste in the solid, liquid or gas phases which can cause danger to health to a 
certain degree through inhalation or oral contact. 

f. Corrosive 

Corrosive waste is waste that causes skin irritation, causes corrosion in 

steel, has a pH ≥ 2 (if it is acidic) and a pH ≥ 12.5 (if it is alkaline). 

Examples of B3 waste with corrosive characteristics are: residual sulfuric 

acid used in the steel industry; acid waste from batteries; and sodium 

hydroxide cleaning waste in the metal industry. 

g. Irritant 

Waste that can cause irritation is waste that causes sensation to the skin, inflammation, or causes 
respiratory irritation, dizziness, and drowsiness when inhaled. An example of this waste is formic acid 
produced from the rubber industry. 

h. Dangerous for the environment 

Waste with this characteristic is waste that can cause damage to the environment and ecosystem, for 
example CFC or Chlorofluorocarbon waste generated from cooling machines 

i. Carcinogenic, Teratogenic, Mutagenic 

Carcinogenic waste is waste that can cause cancer cells; teratogenic waste is waste that affects the 
formation of embryos; while mutagenic waste is waste that can cause chromosome changes. 

B3 wastes can be categorized based on many aspects. Based on its economic value, B3 wastes can be 
categorized as economic waste, which are wastes that still have economic value, while non-economic 
waste is a type that no longer has economic value and must be utilized. Based on its state, B3 waste can 
be liquid, solid or gas. Meanwhile, based on its source, B3 waste can occur naturally, such as when a 
volcano erupts, releasing various types of potentially hazardous materials such as CO, CO2, sulfur, 
mercury and others. More B3 waste is generated from human activities, such as from industry, 
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households, hospitals and others. B3 waste from households (domestic) includes used batteries, electric 
bulbs, mosquito sprayers, and used electrical appliances. Whereas B3 waste from hospitals or health 
facilities is generated from the remnants of medicines, medical equipment, and tissues. 

Among the most significant sources of B3 waste as contributors to B3 waste are activities from industry, 
both from the textile, chemical, pharmaceutical, transportation and other industries. The types and forms 
of waste produced differ, such as textile waste which produces a lot of heavy metal contamination, due to 
the use of synthetic dyes. Heavy metals are found in textile compounds. Each type of industry produces 
different types of waste. 

Cases of hazardous and toxic waste (B3) that are disposed into the environment are a source of 
environmental pollution and damage. The intensity or comparison between hazardous waste generated 
and industrial output is also markedly increasing, especially in rapidly developing industrialization areas 
such as ASEAN countries and China. The release of hazardous materials in the 1990s in Indonesia, the 
Philippines, and Thailand is estimated to have increased to around 4.8 and 10 times. In Indonesia, it is 
estimated that more than 85% of industries in Java and 70% of industries located in urban areas and 
surroundings (Jakarta, Surabaya, Bandung and Semarang) are producing hazardous and toxic waste, and 
that they have the potential to increase production of hazardous waste from less than 200,000 tons in 1990 
to around 1 million tons in 2010 (Damanhuri, 2010). 

In the context of Central Kalimantan, B3 waste pollution is more related to industrial activities, 
community livelihoods, household activities (domestic), and hospitals and health facilities. Industrial 
pollution is generated by coal dust and smoke pollution from power plants, pesticides in oil palm 
plantations, and waste from production activities such as used oil, used lights, filters and other things. 
Pollution from community livelihood activities comes from mercury, cyanide, other hazardous chemicals 
in ASGM activities, and the use of pesticides in agriculture. While household activities produce 
hazardous waste such as paint cans, mosquito spray, light bulbs, and used batteries. B3 waste pollution in 
Central Kalimantan also arises from used medical equipment and medicines. 

Considering its characteristics, the presence of B3 waste is very dangerous when it pollutes the 
environment, and disturbs the health of living organisms. According to Ginting (2007), one of the effects 
of B3 waste on health includes respiration, where high concentrations of B3 waste vapor can be 
dangerous if inhaled, as they can interfere with the respiratory tract - the nose, throat and lungs, and cause 
nausea, vomiting, headaches, dizziness, loss of coordination, taste and other neurological disorders. 
Exposure to acute concentrations can cause nerve depression, fainting, coma and or death. 

B3 waste can also irritate the eyes and skin. It can cause dermatitis or seep into the skin and have an 
impact on breathing. It also can be dangerous to the digestive tract if swallowed, causing nausea, 
vomiting and other nerve disorders. Other medical conditions that are exacerbated by exposure are 
disorders of the heart, liver, kidneys, respiratory tract (nose, throat, lungs), central nervous system, eyes, 
and skin, if the concentration of exposure is high. More seriously, it can cause lung cancer or death. 
According to Dutta, et al (2006) the health effects of hazardous waste such as heavy metals containing 
lead can cause lead poisoning disorders, neurotoxic, mental disorders, damage to the brain, kidneys and 
liver 

10.5 Water, Air and Soil Pollution Due to Mercury Contamination in ASGM Sector  
Community gold mining activities in Central Kalimantan Province are spread across 12 districts (Inwiasri 
and Kusnoputranto, 2011). Community gold mining, better known as Small Scale Gold Mining (ASGM) 
is the main livelihood in villages spread across the 12 districts. ASGM activities are carried out more 
often without formal licenses, due to the difficulty in getting a formal WPR (Community Mining Area) or 
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IPR (Community Mining Permit). The term PETI (Gold Mining Without Permits) is used to describe their 
status. 

According to the ASGM Review Report in Indonesia (2019), Central Kalimantan is one of the 13 highest 
mercury emission provinces in Indonesia, emitting 21 MT/year. Murung Raya Regency is the biggest 
contributor of mercury emissions at 10.5 MT/year. 

Because ASGM activities are mostly carried out illegally, it is very difficult to determine the true extent 
of environmental, health and economic impacts. Until now there is no accurate data that shows the 
number of miners, the area being mined, the amount of mercury used in each mine site. Data on health 
impacts or poisoning due to mercury is also almost absent in Indonesia, including Central Kalimantan. 
This makes it difficult to prove the danger of mercury to health, especially to ASGM practitioners or 
people who live near mining areas. Several studies have looked at the adverse effects of mercury on 
health by institutions or Non-Governmental Organizations (NGOs), but there has been very little research. 
There are some case studies in areas well known for ASGM activity. 

Liquid mercury is used to extract gold from sediments quickly and cheaply, and this works well to free 
gold in most types of ore. Early records of the use of mercury in alchemy and amalgamation originated in 
Egypt and China more than 3000 years ago (Hylander and Meili 2003). Mercury is one of the most toxic 
elements and is known to have persistent, bio-accumulating, and neurotoxic effects in humans (Agusa, et 
al., 2005; Ulrich, et al., 2007). Mercury itself is a heavy metal, and is a dangerous chemical substance. In 
Indonesia, mercury is classified as B3, a Toxic and Dangerous Material, because it is toxic and 
carcinogenic. 

BaliFokus estimated that at least 183,200 kg of mercury is released annually into the environment in 
Indonesia. The top five sources of mercury release are: (1) gold extraction by mercury amalgamation; (2) 
oil and gas production; (3) coal burning or other coal use; (4) burning waste and burning open waste; and 
(5) use and disposal of other products (Balifokus, 2012). 

A guidance document prepared jointly by the World Health Organization (WHO) and the United Nations 
Environment Program (UNEP) states as follows: "The main targets for the toxicity of mercury 
compounds are the nervous system, kidneys, and cardiovascular system. In general, organ systems that 
develop (such as the fetal nervous system) are the most sensitive to the toxic effects of mercury. The level 
of mercury in the fetal brain seems to be much higher than in maternal blood, and the fetal central nervous 
system is considered the main system of concern because it shows the greatest sensitivity. Other systems 
that may be affected include the respiratory, digestive, hematological, immune, and reproductive 
systems". 

Inorganic mercury released into the environment from natural or anthropogenic sources is transformed 
into organic mercury (especially the methylated form), which then accumulates in higher trophic animals 
through the food chain (Agusa, et al., 2005). Bioaccumulation through the food chain increases human 
risk from chronic methyl mercury exposure, especially in populations with high intake of fish or fish 
products (Jewett and Duffy, 2007). 

Fish is an important source of protein for many people, especially those who live in watersheds or in the 
suburbs. Mercury which accumulates in the body of the fish will re-accumulate in the body of the 
organism that consumes the fish. For humans around the world, the most common mercury exposure 
comes from eating contaminated fish and shellfish in the food chain, humans are at the top of the food 
chain, which consumes fish or shellfish that have been contaminated with mercury. 

Women and children are the most vulnerable to mercury pollution. Mercury that accumulates in a 
pregnant woman's body will be transferred to the baby's body during pregnancy, and through 
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breastfeeding after the baby is born. This increases the likelihood of birth defects in children who have 
imperfect nerve and organ development. The Canadian Food Directorate has set a recommended 
maximum intake of 0.5 parts per million (ppm) of mercury in fish produced and imported domestically. 
This guideline is enforced by the Canadian Food Inspection Agency. The directorate also recommends 
that pregnant women, women of childbearing age, and young children should limit their intake of methyl 
mercury to 0.2 micrograms per kilogram of body weight per day. This is equivalent to no more than one 
meal of predatory fish per month such as sharks, swordfish and fresh or frozen tuna 

In the case of the mining community, acute exposure occurs due to skin contact with mercury (generally 
the hands) and by inhalation of mercury vapor near where the amalgam is burned. Skin contact with 
mercury is very common at ASGM during the amalgamation process. Miners rarely use waterproof 
gloves when mixing gold concentrate with mercury, and squeeze it into amalgam. This is compounded by 
not washing hands with soap after making the amalgam. However, direct skin contact with mercury has a 
much smaller impact compared to inhalation of mercury vapor when amalgam burning takes place. About 
80% of the inhaled mercury vapor is absorbed through the respiratory tract and then enters the circulatory 
system (George Cherian and Goyer 1978). Evidence based on animal subjects shows that only a small 
portion of the element mercury (<1%) is absorbed through the intestinal tract if ingested (Clarkson and 
Magos 2006). 

Average levels of Hg in the atmosphere in mining and non-mining areas have exceeded WHO standards 
for settlements of 10-20 ng/m or for workplaces 0.05 mg/m3. As the average Hg level in the air in the 
mining area is higher than normal, it is a risk for miners to get nervous system disorders 2,615 times 
greater (95% CI: 0.917 - 7.457) than in non-mining areas. 

In early 2014, BaliFokus identified a large number of people in communities who were contaminated with 
mercury from ASGM hotspots and were already in a poor state. Exposure from gold processing activities 
in most villages not only affects workers and people directly involved in this business, but also innocent 
people, from infants to the elderly, from housewives to gold shop owners (Balifokus, 2015) 

The results of this survey in three ASGM hotspots showed several adults and children suspected of severe 
mercury poisoning. Some adults had severe tremors and had experienced them for more than seven years. 
Some infants and children, from infants aged 40 days to adolescents aged 15 years, show symptoms of 
severe mercury poisoning and require further medical assessment. The impact of mercury poisoning is not 
only an additional burden for the families of the victims, but also for the community in general. Lack of 
knowledge about symptoms of mercury poisoning leads to diagnosis of misleading symptoms, and 
ineffective medications and medical treatments. There is an urgent need to develop solid and systemic 
health measures to assess suspects for mercury poisoning, especially mothers and children, epidemiology 
and etiology. In addition, a follow-up plan to monitor mortality and morbidity is needed, as well as 
appropriate medical care and treatment (Balifokus, 2015). 

10.6 Economic Cost of Pollution in Central Kalimantan  
Early deaths and illnesses caused by pollution incur huge costs on national, regional and health care 
spending, especially in developing countries like Indonesia. Diseases caused and made worse by pollution 
cause medical expenses, pain and suffering. Pollution-related illnesses can reduce labor force 
participation, labor market productivity, and economic outcomes. Early life exposure to neurotoxic 
pollutants such as smoke, mercury or pesticide pollution can damage cognition, reduce the ability to 
concentrate, and interfere with behavior, thereby reducing lifetime income. Because pollution-related 
diseases disproportionately affect the poor, these impacts contribute to intergenerational poverty 
alleviation programs. 
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National data on direct health spending used to treat diseases caused by pollution are not available in 
Central Kalimantan. Health financing comes from the national government, regional government, 
community, private sector and other sources. In accordance with Health Law No. 36 of 2009 concerning 
health, the provincial and district/city regional government health budget must allocate a minimum of 10 
% of the total Regional Revenue and Expenditure Budget (APBD), excluding salaries. Funding for 
disease prevention is for prevention of non-communicable diseases (PTM) and communicable diseases 
(PM). The budget is very small because the health program is still focused mainly on developing 
infrastructure and procuring health equipment. The costs related to diseases caused by pollution are often 
neglected and not counted because they are non-communicable diseases that emerge years after initial 
exposure, are found throughout the population, and are not captured by standard indicators. 

Costs of pollution-related diseases include: 

1. Direct medical expenses - medical expenses, travel and accommodation during the treatment process; 
2. Indirect health related costs, such as loss of time from school or work, and investment needed in the 

health system; 
3. Reduced economic productivity in people permanently harmed by pollution - diseases caused by 

pollution make employees or other workers unable to work. This means reducing work productivity 
or no income at all (informal sector workers); and 

4. Loss due to premature death. Early death causes economic losses due to lost opportunities to carry out 
productive activities that contribute to fulfilling family incomes 

Pollution-related diseases are also responsible for intangible costs, such as poor health in people who are 
sick caused by pollution, impaired family stability when someone of working age becomes disabled or 
dies prematurely, and shortened life span. These costs are far more difficult to estimate than the costs of 
pollution control, which are usually tangible and concrete. Although the costs of diseases associated with 
pollution can have a large impact on spending in the health sector, they are usually difficult to isolate in 
overall figures. 

Disease prevention is generally understood to be more cost-effective than treatment of disease, the same 
principle applies to diseases caused by pollution. Even without national data on the costs of treating 
disease from pollution exposure, the loss of economic productivity alone makes strong grounds for 
greater action to prevent the health effects of pollution. 

11. Methodology of Action Plan Development  
These are steps we followed in developing the action plan: 

1. Collecting data from relevant agencies / bodies and academics, and conducting literature studies on 
research or other trusted sources, such as websites, research results, and online media. 

2. Conducting interviews or coordinating with relevant stakeholders from technical institutions to find 
out policies, management programs, constraints or problems experienced in handling each priority 
pollution problem. 

3. Reviewing and analyzing primary or secondary data, policies or programs that have been carried out 
by the Central Kalimantan provincial government through the relevant agencies and institutions, 
along with the potentialities, obstacles and challenges encountered so far. 

4. Preparing a draft proposal and recommendations for an action plan for each priority pollution 
problem by considering the context of Central Kalimantan, based on policies, programs, potentials, 
problems and obstacles that have been experienced. 



44 
 

5. Presenting the results of the study, background and recommendations for the action plan of each 
priority issue to the Working Group units that were determined through a decision from the Head of 
the National Development Planning Agency in the province. Three Working Groups were 
established to prepare an action plan for each specific priority problem, and their composition is 
itemized below: 

11.1 Smoke Pollution from Forest and Peatland Fires (Karhutla)  
- Bappedalitbang Central Kalimantan Province 

- DLH Central Kalimantan Province, 

- Health Office Central Kalimantan Province, 

- Forestry Service Central Kalimantan Province 

- Plantation Service Central Kalimantan Province 

- BPBD&PK Central Kalimantan Province 

- BPBD Palangka Raya 

- BMKG Palangka Raya 

- Child Empowerment, Child Protection and Family Planning Agencies Office Central Kalimantan 

- Muhammadiyah University Palangka Raya - Forestry and Public Health Sciences 

11.2 Mercury Pollution in ASGM  
- Bappedalitbang Central Kalimantan Province 

- DLH Central Kalimantan Province, 

- Energy and Mineral Resources Agency Central Kalimantan Province, 

- Trade and Industry Agency Central Kalimantan Province 

- Plantation Service Central Kalimantan Province 

- Child Empowerment, Child Protection and Family Planning Agencies Office Central Kalimantan 

- Muhammadiyah University of Palangka Raya - Forestry and Public Health Sciences 

- University of Palangka Raya 

- Islamic University Palangka Raya 

11.3 Pesticide Pollution in Agriculture and Plantation Sector: 
- Bappedalitbang Central Kalimantan Province 

- DLH Central Kalimantan Province, 

-   Department of Horticultural Food and Animal Husbandry Agency (TPHP) Central  

Kalimantan, 

- Plantation Service Central Kalimantan Province 

- Manpower and Transmigration Service Central Kalimantan Province 

- Child Empowerment, Child Protection and Family Planning Agencies Office Central Kalimantan 

- Muhammadiyah University Palangka Raya - Forestry and Public Health Sciences 



45 
 

- University of Palangka Raya 

- Dayak Panarung Institution 

- Islamic University Palangka Raya 

6. Presentations by relevant technical institutions: eg, the provincial Plantation Office and the TPHP,  
presented the control and supervision program for pesticides; while presentations on health and the 
environment are delivered by DLH and the Health Office, respectively. 

7. Working Group discussions on recommended action plans - all parties involved are freely asked to 
contribute, provide input, criticism or additional information. 

8. All participant feedback was recorded or compiled to complete or revise recommendations for the 
action plans. 

9. Distributing compiled recommendations for the action plans to all relevant institutions and 
organizations to get their final feedback.  

10. Final Meeting to complete action plans. Participants were from institutions and organizations 
involved in the Project Initiation Meeting, plus in the Working Groups, who were not involved in the 
initiation meeting. 

11. Distribution of final action plan report. 

12. Submission of final report on the action plans to the Provincial Government: to the Head of the 
National Development Planning Agency and the Regional Secretary (Sekda), and to the Ministry of 
Environment and Forestry 

11.4 Need for Refinement and Updating of Health Data  
Due to the absence of data from relevant government agencies, the data used in HPAP research are almost 
all from the 2015 and 2016 Global Disease Burden Study from the Institute for Health Metric and 
Evaluation, and from scientific studies and journals on research conducted by academics. One part of the 
action plan is to collect data on the number, distribution and impact of priority pollution issues. The 
results of this data collection will be used as a basis for developing activity plans for reducing the health 
impacts of priority pollution issues. 

11.5 Pollution Issues Not Selected as Priorities 
During the Project Initiation Meeting on March 27, 2019, the participants present identified a list of 
pollution issues in Central Kalimantan: 

1. Pollution of the rivers by livestock manure 
2. Pollution from chemical fertilizers 
3. Domestic waste 
4. Coal dust 
5. Pollution of pesticides in agriculture and plantations 
6. Used oil 
7. B3 waste - used batteries, palm mill waste, textile factory waste, hospital waste, residual chemical 

fertilizer, pesticide packaging 
8. Smoke from forest and peatland fires 
9. Defecation (BAB) in the river 
10. Vehicle emissions 
11. Smoke PLTU 
12. Household waste 
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13. Medical laboratory waste 
14. Mercury 
15. Cyanide 

The three top priority issues were voting, with the following results: 

1. Mercury pollution in ASGM - 11 votes 
2. Pollution of Pesticides in Agriculture and Plantations - 9 votes 
3. Smoke Pollution from Forest and Land Fires - 7 votes 

Then in April 1, 2019 YTS had informal discussion with Bappedalitbang. Considering the occurrences 
and its health impacts, we agreed to have:  

1. Smoke pollution and Forest and Peatland Fires as Karhutla   
2. Mercury pollution from ASGM 
3. Pesticides pollution from agriculture and plantation sectors 

Other types of pollution are not deemed a priority because their impact has not been significant. Pollution 
from household waste and sanitation are not included in the scope of the HPAP project. Currently, the 
Indonesian government, including Central Kalimantan is in the process of implementing FFB to achieve 
zero open defecation by 2030. 

12. Context of Action Plans on Pollution Priorities 
Each action plan is divided into three time frames: short, 1-2 years; medium, 3-5 years, and long, 6-10 
years. At the final meeting of the HPAP Project, the draft action plan was elaborated in more detail 
according to the following parameters: 

1. More detailed activities 
2. Expected target 
3. Office and coordinating agencies 
4. Supporting agencies and institutions 
5. Beneficiaries 
6. Estimated funds needed 
7. Expected source of funds 
8. Challenges 

The entire draft action plan, activities and other parameters for the three priority issues was formulated in 
the FGD process involving the technical departments, academics and related NGOs. The full HPAP 
action plan document is in Appendix 4 of this report, it is called ‘Matrix of Priority Pollution Health 
Action Planning in Central Kalimantan’. 

12.1 Health Action Plan for Smoke Pollution from Forest and Peatland Fires 
(Karhutla)  
The local government has no valid data about the health effects of smoke pollution from forest and 
peatland fires. When the dry season occurs, Central Kalimantan is one of the provinces with the highest 
number of hotspots, together with Riau and South Sumatra. This is because Central Kalimantan has the 
second largest peatland area in Indonesia, and fires on peatlands are very difficult to extinguish and cause 
more smoke compared with other land fires. This is due to the thickness of the peat which can be up to 
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10-12 meters, resulting in fires that last for very many days, and they can only be extinguished by heavy, 
extended rainfall. 

The highest number of hotspots generally occurs from July to October. Community activities can 
significantly influence the incidence of forest and land fires. The more dominant causative factor in the 
occurrence of forest and land fires is the human factor (Soewarso, 2003). The most fire-prone area of all 
regencies in Central Kalimantan is Pulang Pisau, which is almost entirely peatland. Peat fires are very 
dangerous and difficult to detect because they largely burn underground. The deeper the peat layer, the 
greater the content of woody matter, and the higher the risk of fire (Syaufina et al, 2004). 

12.1.1 Health Impacts 

In Central Kalimantan, the GBD study estimates that ambient particle pollution is responsible for 7.7% of 
lower respiratory tract infections, 7.3% of chronic obstructive pulmonary disease, 5.7% incidence of lung 
cancer, 5.6% of ischemic heart disease, 5.6% of diabetes, and 3.7% of strokes. The impact of particulate 
air pollution in the province appears to be increasing. Between 1990 and 2017, the percentage of deaths 
caused by exposure to air particulates increased from 0.7% to 2.5% of all deaths, while the death rate 
increased from 4.6 deaths per 100,000 people to 13.8 deaths. Death rates from air pollution are now 
higher than malaria, HIV/AIDS, natural disasters or violence, each of which is responsible respectively 
for 5.5, 8.3, 0.04, and 1.8 deaths per 100,000 people. 

 
Figure 10. Death rates in Central Kalimantan caused by exposure to airborne particulate pollution per 
100,000 people from 1990 to 2017. Source: IHME Global Burden of Disease 2017 

A recent study by scientists from Harvard University and Columbia University on the effects of smog 
from forest and land fires in Indonesia, in 2015, revealed the findings were surprising. In a study entitled, 
"The Public Health Impact of Smoke in Equatorial Asia in September-October 2015," released in 
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September 2016, it mentioned exposure to ~ 60 micro grams per cubic meter (μg m-3) of PM2.5 smoke 
struck the population causing premature deaths of 100,300 people throughout Indonesia, Singapore and 
Malaysia. Detailed estimates of early deaths showed Indonesia with 91,600 (24,000-159,200), Malaysia 
with 6,500 (1,700-11,300), and 2,200 (600-3,800) in Singapore. 

This figure is more than double the pollution of 25 μg m-3 from PM2.5 smoke and 37,600 premature 
deaths estimated during the same haze period in 2006. A study in 2006 and 2015 showed that smoke 
exposure in densely populated areas corresponds to wind flow patterns. In this study, the estimates are 
focused on early adult mortality; the authors have no knowledge of the effects of air pollution on child 
mortality, which can be very significant. 

The research approach measured the impact on public health from smoke pollution, including 
transboundary smoke. This study compares events in 2006, and does not include data from the severe 
smoke conditions in 1997, due to the absence of satellite data from that year. The data shows that South 
Sumatra and Central Kalimantan burned heavily in 2006, contributing 30% and 31% of total organic 
carbon and black carbon emissions. Fire emissions, during July-October 2015, totaled 2.1 Teragram (Tg) 
higher than the month's emissions in 2006, up 110%. 

This can also be seen from this research; which provinces contribute smoke suppliers to various regions. 
South Sumatra accounted for 62% or 1.3 Tg, in 2015, compared with 2006 emissions, Central Kalimantan 
18% (0.4 Tg). Jambi, which was responsible for less than 5% of 2006 smoke, but accounted for the third 
highest emission in 2015 or 12%. The contribution of West Kalimantan haze decreased from 16% in 2006 
to 6% in 2015. 

 
Figure 11.  Contribution by province to average regional population-weighted smoke exposures and total 
emissions in Indonesia in 2006 and 2015 (Shanon Koplitz, etc, 2016)  
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Figure 13. Pneumonia cases in toddlers in Central Kalimantan 2011-2016 (Source: Health Profile of 

Central Kalimantan Province, 2017) 

 

The picture above shows a decrease in cases of pneumonia in children under five from 2011 to 2015. but 
this figure rose again between 2015 and 2016. It is suspected that the number of cases of pneumonia in 
toddlers increased significantly due to smoke pollution from forest and peatland fires in Central 
Kalimantan in 2015. Pneumonia is a respiratory infection and more often affects children because their 
immune system is not as strong as adults. 

Thick smoke arising from forest fires contains large amounts of chemicals, which include particles and 
gaseous components that can interfere with health, such as TSP, SO2, CO, formaldehyde, acrylene, 
benzene, NO2 and O3. These particles can irritate mucosal surfaces in the eye and upper and lower 
respiratory tract. If the particles are large, that they can enter the alveoli and paralyze the mucociliary 
defenses. When the defense system has been destroyed, various types of microorganisms can easily enter 
the lungs and cause lung infections such as bronchitis, bronchopneumonia, pneumonia and pulmonary 
edema, (Syafrizal, 2003). 

11.1.2 Economic Impacts 

In its quarterly report on the Indonesian economy, the World Bank said forest fires from June to October 
2015 destroyed 2.6 million hectares of forest and agricultural land throughout Indonesia. Economic costs 
borne by Indonesia was estimated at Rp. 221 trillion, or around US $ 16.1 billion, equivalent to 1.9 
percent of the 2015 Gross Domestic Product (GDP). In comparison, the cost to rebuild Aceh province 
after a severe tsunami in 2004 was only around US $7 billion. "The economic impact of forest fires is 
enormous," said World Bank Director in Indonesia, Rodrigo Chaves. The economic loss figures below do 
not include the costs needed for treatment, death of productive workers or loss of productivity during the 
healing process due to Kalhutra. 
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Figure 14. Infographic on Indonesia's losses from forest fires in 2015 (www.katadata.co.id) 

Forest fires often occur due to human negligence, such as burning forests to open agricultural land. 
Burning forests has long been popular on the islands of Sumatra and Kalimantan; it’s a fast and 
inexpensive way to clear land, eg, to open the way for oil palm plantations. 

The long dry season arising from the El Nino weather phenomenon exacerbated the effects of the 2015 
forest fires. The blazing fire was out of control and caused thick smoke haze which was dangerous for the 
health of the population and flight traffic. Haze becomes very dangerous if fires occur on peatlands that 
store high levels of carbon. 

11.1.3  Context of Handling Smoke Pollution from Forest and Land / Peat Fires (Karhutla) 
In the context of Central Kalimantan, the handling of smoke pollution from forest and peatland fires is 
more focused on the fire itself. The faster handling of forest and peatland fires, the smaller the health 
impact from smoke pollution. 

The Provincial Government has issued various policies and taken a number of actions to prevent and 
handle haze disasters from forest and peatland fires. 

1. Law Number 24 of 2007 concerning Disaster Management 

This law explains the definition of disaster, the authority and obligations of various levels of 
government, the responsibilities of local governments, the rights and obligations of communities, 
violations of disaster prevention and prevention. 

2. Law No. 32 of 2009 concerning Environmental Protection and Management. 

This law is about the principles, objectives and scope of the environment, utilization, control, 
response to environmental pollution, maintenance, management of Toxic Hazardous Waste (B3) and 
the duties and authority of local governments. 
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3. Law Number 41 of 1999 concerning Forestry 

This law contains the definition of forest; forest management principles & objectives; forest control; 
forest status and function; conservation protection; forest and land fire regulations; criminal 
provisions regarding forest and land burning. 

4. Government Regulation No. 66 of 2014 concerning Environmental Health  

This Government Regulation is about local and city government policies, environmental health 
quality standards, and health requirements; violation of environmental health; Human Resources; 
coordination, networking and partnerships; community participation; and guidance and supervision 

5. Government Regulation No. 21 of 2001 concerning Environmental Damage and/or Pollution Control 
relating to Fire and/or Land 

This government regulation contains the definition of environmental damage, pollution, control; 
forest & land fire control procedures; the authority of the central and regional government 
(provincial/district/city) and efforts to raise public awareness; 

6. Central Kalimantan Provincial Regulation No. 5 of 2003 concerning Forest and Land Fire Control 

This regulation contains an understanding of fires & forest fires, control & prevention of forest 
damage; regulation of forest burning permits; governor's authority; monitoring forest destruction; 
increase public awareness; and criminal provisions for environmental destruction 

7. Decree of the Governor of Central Kalimantan Number: 77 concerning Guidelines for Implementing 
Forest and Land Fire Control in the Province of Central Kalimantan. 

Decree of the Governor of Central Kalimantan Number: 78 concerning Technical Guidelines for the 
Control of Forest and Land Fires in the Province of Central Kalimantan. 

8. Governor Regulation No. 42 of 2017 concerning Implementation of Emergency Management of 
Forest and Land Fire in Central Kalimantan Province 

The latest development and conditions of the program to handle smoke pollution from forest and peatland 
fires. 

1. Central Kalimantan Province already has a Forest and Action Plan. Land Fire Disaster Action Plans 
for 2015 and Contingency Plans were drawn up in 2011. Action plans include the prevention and 
handling of haze disasters while contingency plans are drawn up to activate scenarios if forest and 
land fire actually occurs. 
 

2. As a follow-up to the action plan that has been prepared, a Task Force for Combating Forest and 
Forestry has been formed. The Task Force will be activated when the Governor establishes a state of 
emergency disaster preparedness. The determination of this status is based on many aspects, 
including forest fires that occur in at least two (2) districts/cities, and have disrupted the lives and 
livelihoods of the community. 

 
3. The formation of the Task Force is carried out in the presence of a Governor's Decree as the head of 

the region. The governor has the authority to lead the Task Force, and he assigns the Regional 
Secretary (Sekda) to coordinate the process. When the appointment decree has been dropped, the 
Regional Secretary will take over the Head of the Central Kalimantan BPBD, from PLH (Daily 
Implementer) who during normal conditions is in charge of heading the Central Kalimantan BPBD. 
The head of BPBD when normal conditions is PLH (Daily Implementer) only, because the real 
BPBD leader is the Regional Secretary. The appointment of the Regional Secretary as the Head of 
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the BPBD during disaster preparedness is carried out to ensure the coordination, readiness and 
involvement of all relevant agencies / agencies. 
 

4. The Task Force has an office in the Disaster Emergency Management Command Post (GDP Post), 
which is the Central Office for Integrated Information Control (Pusdalop). The formation of the Task 
Force starts if the Governor decides the status of 'Disaster Emergency Preparedness'. This Governor 
Decree will be the basis for the use of BTT funds (Unexpected Expenditures) and DSP (Ready-Made 
Funds) for emergency response. This is in accordance with Governor Regulation No. 42 of 2017 
concerning the Implementation of Forest and Land Handling. This is treated to anticipate the need 
for funds for handling disasters, including Forest and Land Fire. If this is not done, the fire 
management fund can only be taken from the disaster management allocation of each SKPB, which 
is very limited in number. 
 

5. The Task Force consists of elements of Central Kalimantan Province government. At least each 
service/agency allocates 20 staff for disaster management. Hospitals and health workers are also 
prepared. 
 

6. The Task Force consists of several divisions namely 
- Ground operations - field consisting of elements of the National Police, BPBD and assisted by 

fire fighting volunteers such as MPA (Community Fires Care), BPK (Fire Fighter Body) etc. 
- Planning - planning prevention and suppression activities 
- Secretariat - coordinates assistance and donations from the private sector, NGOs or data 

collection 
- Air command post - water bombing, technical personnel from the Indonesian Air Force 

coordinated by the BPBD of Central Kalimantan.  
 

7. When implementing programs and activities, national BPBD always coordinates with BPBD in the 
regencies and municipalities. All decisions taken by the province are based on input and sharing 
from the district and city BPBD. From 13 regencies and cities, two regencies still do not yet have 
BPBD, namely East Barito Regency and Sukamara Regency. These districts have been asked to 
form a BPBD for several years, but have not yet done so. This makes it difficult for the provincial 
BPBD to provide assistance or disaster management in the area for handling forest and land fires. 
 

8. For its smoke disaster management activities, BPBD always collaborates with Maggala Agni, an 
organization formed by the Ministry of Environment and Forestry to provide training in handling 
forest and land fires. This organization provides training to BPBD staff, community organizations, 
such as the Community of Fire Concern (MPA), the Fire Attack Team (TSA), and the Fire Fighting 
Force (PMK). 

 
9. To reduce the health effects of forest fire disasters, local governments through BPBD also distribute 

masks to the community. Unfortunately, due to limited government funds, these masks are not in 
accordance with the SOP (Standard Operational Procedure), which requires the N95 type.  
 

10. Forest fires are greatly reduced since 2015, due to an early warning system that provides rapid 
information from the BMKG Palangka Raya Information Control Center. BMKG always gives 
BPBD updated hot spot locations. If things need to be addressed, BPBD through PPIT, the 
Integrated Information Management Centre immediately coordinates with the relevant regency or 
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city BPBD and the community groups involved in handling fires. Monitoring and early warning 
systems are more effective during the dry season. 

 
11. To ensure the readiness of all parties before the dry season comes, in March - April each year a 

Provincial Rakorda meeting brings together all regency and city BPBDs, related agencies and 
elements of the TNI & POLRI to prepare for any smoke disasters.  

In handling smoke pollution from Kalhutra, the Provincial Government of Central Kalimantan 
experiences the following issues: 

1. If Kahurtal occurs, it is difficult to coordinate all parties, as often there are overlaps in authority and 
work programs, gaps and mutual responsibility. Each party has its own duty and function, which 
sometimes complicates coordination and integration in preparing work plans. This often happens if 
forest fires occur in district, city or provincial border areas. 

 
2. Lack of funds. Handling forest fire disasters requires a large amount of funding, so any shortfall 

makes it difficult to handle and prevent disasters. Funding problems are usually because the Action 
Plan has not yet been integrated in the Provincial RPJMD. Action plans need to be strengthened by 
local regulations, so they can get funding from provincial and district APBDs. Provincial BPBD has 
been allocated Rp. 1 trillion, but it can only be used if the Governor issues a forest fire emergency 
alert. A few years ago, BPBD proposed an allocation of 3% DTT funding from the total Central 
Kalimantan APBD, but until now it has not been approved. 
 

3. Lack of sufficient, qualified human resources. Forest fires require a lot of human resources to 
manage, as was the case with the large fires in 2015. BPBD has asked all relevant agencies to have a 
minimum of 20 staff on stand-by. The army (TNI) and the police (Polri) also allocate human 
resources for disaster management. Unfortunately, not all officers are properly trained in handling 
disasters, so they are not fully functional. Management will be maximized if all involved are well-
trained and capable. 
 

4. So far, community involvement has been quite good because of having fire warning groups like the 
Fire Concerned Community (MPA) to prevent and extinguish fires. But numbers are still lacking, 
with only 10-15 people per village, while the area of villages in Central Kalimantan is very large. 
Mobilizing fire-fighting equipment is very difficult, if the location is very far and in the middle of 
the forest, especially if there is no water source in the area. Fire-fighting equipment has a range of 
100 meters, and many volunteer groups are based in settlements, so they cannot function optimally if 
a fire breaks out deep in the forest. 

 
5. There are frequent staff turnovers at policy maker level in BPBD and related institutions. This can 

make it difficult to carry through with commitments and work plans, as it takes time for a new 
person to become familiar with previous decisions and work plans. And sometimes they may have 
very different views, and choose to ignore or revise the work plan that has been prepared. 
 

6. The approach taken by each actor is sectoral and focuses only on one part of the problems created by 
forest and land fires. These fires are multi- and cross-sectoral in nature, and any policy made in one 
sector has to be synchronized with related policies in other sectors. As an example, the Forest 
Service recommends that peatlands be restored and canals blocked to ensure that peatlands remain 
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wet at all times, whereas the Agriculture and Plantation Service is pressured by the community or 
company to drain peatlands and convert them into paddy fields or plantations. 

 
7. There are serious conflicts of interest among various parties involved in land and natural resource 

use. Land and resource use policies can be strongly influenced by economic interests that 
marginalize or sacrifice environmental sustainability issues, including those related to forest and 
land fires. Many forest areas have been cleared for development in other sectors, such as for 
housing, industry, agriculture and plantations in order to meet the needs of the growing population 
and for the purpose of overall economic development. 
 

8. There is a widespread lack of public awareness about protecting the environment and maintaining 
health. In order to develop livelihoods and settlements many community members try to convert 
forest or peat land by burning, as it is quick and low cost. Communities do not have the ability to 
protect themselves when forest fires occur; and many members of the community are reluctant to use 
masks that meet proper standards. BPBD recommends using N95 masks, but people prefer ordinary 
masks or nothing. 

111.1.4 Action Plan for Smoke Pollution from Karhutla  

a. Short Term (1 – 2 years) 

1. Integrate the results of the HPAP research project – the Health and Pollution Action Plan into the 
regional work plans or RPJMD of the province, districts and cities 
- Bappedalitbang, the Development Planning and Research Agency, formally proposes using the  

Health and Pollution Action Plan (HPAP) as a reference in revising the Central Kalimantan 
Medium-Term Local Government Work Plan (RPJMD) 

- Bappedalitbang accompanies the process in revising the provincial RPJMD 
- Include the HPAP results in the work plans of each related service and institution, including  the 

Regional Action Plans (RAD) in districts and cities 
 

2. Socialization and education to increase public awareness about the impact of forest fires and smoke 
pollution, the importance of clearing land without burning, and self-protection during a smoke 
disaster 
- Dissemination and education to increase public awareness about the effects of forest fires and 

smoke pollution. 
- Dissemination and education to increase public awareness about the importance of land clearing 

without burning. 
- Dissemination and education to the public about the importance of self-protection to reduce the 

health impacts of smoke pollution from forest and peatland fires 
 

3. Establish effective cross-sector communication and coordination by developing and activating the 
Forum for Disaster Risk Reduction (FPRB), and include the community in preventing and managing 
haze disasters 
- Build effective cross-sector communication and coordination by developing and activating the 

Disaster Risk Reduction Forum (FPRB) 
- Initiate community involvement in preventing and managing haze disasters 

4. Effectively enforce forest fire prevention 
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5. Intensify early warning systems and communication systems among key stakeholders, including 
FPRB and the community and government-company-community relationship. 

 

b. Middle Term (3 – 5 years) 

1. Dissemination and education to increase public awareness about the effects of forest fires and smoke 
pollution; the importance of agriculture and land clearing without burning, and self-protection during a 
smoke disaster 
- Continuing dissemination and education to increase public awareness about the effects of forest 

fires and smoke pollution 
- Dissemination and education to increase public awareness about the importance of land clearing 

without burning. 
- Dissemination and education to the public about the importance of self-protection to reduce the 

health effects of smoke pollution from forest and peatland fires 
 

2. Evaluate and update the Action Plan and Contingency Plans for the forest and peatland fires. 
 

c. Long Term (6 – 10 years) 

1. Dissemination and education to increase public awareness about the effects of forest fires and smoke 
pollution, the importance of agriculture and land clearing without burning, and self-protection during a 
smoke disaster. 
- Dissemination and education to increase public awareness about the effects of forest fires and 

smoke pollution 
- Dissemination and education that increase public awareness about the importance of land clearing 

without burning. 
- Dissemination and education to the public about the importance of self-protection to reduce the 

health effects of smoke pollution from forest and peatland fires 
 

2. Include in the school curriculum material about the importance of not burning land, and the dangers of 
smoke pollution for health & the environment  
- Develop subject matter for elementary and secondary schools on burning land, and the dangers of 

smoke pollution  
- Test subject matter on land burning, and smoke pollution dangers 
- Integrate the above subject matter into the curriculum of primary and secondary schools  

 
3. Develop research on the risks of smoke pollution to public health, and analyze the need for medicines, 

medical equipment, and health facilities to prepare for and provide treatment during and after a smoke 
disaster. 
- Collect data on the health effects of smoke pollution from fires - number of ARI and other 

chronic diseases, and number of deaths caused 
- Develop research on the economic losses caused by smoke pollution and forest and land fires. 
- Develop research that analyzes the need for medicines, medical equipment and health facilities in 

preparation for treatment and health care during and after a smoke disaster. 
 

4. Procure appropriate equipment for land clearing that can be rented by the community 
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11.2 Health Action Plan for Mercury Pollution in ASGM  
11.2.1 Health Impacts 

At present, both primary health care and advanced health services have not yet identified health problems 
in the community due to mercury exposure. Early detection of mercury intoxication is still relatively 
difficult, as an exact diagnosis is very dependent on examining mercury level biomarkers in the human 
body. There currently is very limited laboratory capacity for examining biomarkers, and this is one of the 
obstacles for health services to identify health problems arising from exposure to mercury. 

In small scale gold mining areas in Gunung Mas Regency in Central Kalimantan, mercury levels in the 
air, water and biomarker environments have exceeded WHO standards for community settlements of 1.0 - 
2.0 mg/m3, and for workplaces of 0.05 mg/m3 (2011, Inswiastri, et al). 

 

Target System 
 

Acute Cronic 

Cardiovascular Hypertension, palpitations, 
hypovolemic shock, fainting 

Hypertension, tachycardia 

Lungs Hypertension, palpitations, 
hypovolemic shock, fainting 
Shortness of breath, pneumonitis, 
edema, emphysema, pneumatocele, 
pleuritic chest pain, coughing, 
fibrosis interstitial, RDS 

 

Digestive tract Nausea, vomiting, severe abdominal 
pain, diarrhea, bleeding in the 
digestive system 

Constipation, diarrhea, 
generalized distress 

Central nervous 
system 

Tremor, irritability, lethargy, 
confusion, reduced reflexes, 
nerve conduction, and 
hearing loss 

Tremor, insomnia, depression, 
memory loss, depression, 
anorexia, headache, ataxia, 
dysarthria, unstable walking, 
visual and vasomotor 
disorders, neuropathy, 
paresthesia 

Skin and Tissue 
Keratin 

Mucosal inflammation (stomatitis) 
and gray membranes, buccal 
membrane pain, burning and 
bleeding skin, dermatitis, 
erythematous and pruritic skin rash, 
alopecia 

Gingivitis, acrodynia, the 
appearance of thin blue lines on 
the gums, alopecia 

Liver Increased enzymes 
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Serum 
Kidney Oliguria, anuria, hematuria, 

proteinuria, kidney failure 
Polyuria, polydipsia, albuminuria 

Reproduction System Spontaneous abortion Spontaneous abortion, brain 
damage (retardation, 
incoordination, blindness, 
speech disorders, deafness, 
seizures, paralysis) 

Muscle and Frame Back pain Weakened muscles, loss of 
muscle mass, tremor, 
paralysis 

Others Fever, shivering, tongue feeling like 
metal, irregular breathing, lost teeth  

Weight loss, excessive sweating, 
rash, excessive, sensitive to the 
light 

Table 4. Clinical Symptoms of Mercury Poisoning (Source: Broussard, L.Aetc. 2002) 

11.2.2 Economic Impacts 

Changes in the quality of the environment and human health as a result of mercury pollution cause 
direct and indirect economic impacts, as well as the suffering in the individuals impacted. The 
economic impacts that are felt in general are related to employment, income and health relations, 
namely: 

1. Loss of income due to premature death, illness or absence from work. 
2. Increased expenditures for the treatment of miners or families affected by mercury pollution. 
3. Psychological costs associated with inconvenience due to illness or death of family members due 

to mercury pollution. 

Early death and shortened life span, or the emergence of a disease resulting from mercury pollution, 
can cause loss of income. The value of the impact of economic losses can be calculated from the loss 
of income for labour. To make an estimate requires good information on the number of people 
affected and their typical earnings; more data will be required to make an accurate estimate of the 
economic losses. 

In addition, there also is a decrease in environmental values due to mercury pollution, and the costs 
of rehabilitating the environment resulting from damage from mining and contaminated soil and 
waters. Other losses that miners sometimes don't realize are: 

1. Excessive use of mercury, especially in hard rock mining brings the greater the risk of mercury 
being wasted into the environment, with direct cost to the miners. 

2. The Presidential Instruction on the Elimination of Mercury has limited the availability of 
mercury, thereby increasing the price and the operational costs of gold miners and buyers.  

3. There are socio-economic costs due to pollution to families or communities living near mining 
areas and amalgam burning sites. 

4. Negative publicity in the mass media creates a bad image of the ASGM sector. 

11.2.3 Environmental Impacts 

Mercury exists in three forms: elemental (liquid metal), inorganic compounds and organic compounds. 
Mercury and its derivatives are very toxic, so their presence in the aquatic environment can be very 
detrimental. The effect of mercury pollution on the ecology is long-term, and includes damage to the 
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community structure, genes, tissues, behavior, and physiology of aquatic animals. In aquatic 
environments, mercury is converted by microorganisms into methyl mercury organic compounds. 

Methyl mercury is highly toxic, is difficult to decompose, and has a high binding capacity in body tissues, 
especially in aquatic biota. Therefore, mercury concentrations are usually found to be higher in aquatic 
biota compared to land animals. The entry of methyl mercury into the body of fish or other aquatic biota 
can occur through the process of water absorption through the gills and food chain processes. It then 
accumulates through the bioaccumulation and biomagnification processes in the body tissues. 

Mason CF in Martono (2005) suggests that about 95 percent of methyl mercury that enters the body of 
fish will be absorbed by the intestine and only less than 1 percent is released from the body. Thus, large 
predatory fish are more likely to have high levels of mercury as a result of eating small fish contaminated 
with mercury through eating plankton. Mercury accumulation in aquatic animals will damage the 
enzymatic system, making them less able to adapt to polluted environments. In fish, the organs that 
accumulate the most mercury are the kidneys, liver and eyes. The results of tests show that each species 
of fish has a different level of sensitivity to methyl mercury, depending on the activity of the biota. 
Mercury also can clot mucus on the surface of the gills and damage the gill tissue so that the fish die. 

Death is caused by the process of anoxemia, which is obstruction of the respiratory function - circulation 
and excretion of the gills. Huckabee and Griffith (1974) suggested that levels of 0.001 ppm mercury and 
selenium can reduce fertilization in carp egg sacs (Cyprinus carpio). Widodo (1980) stated that mercury 
accumulation in marine biota is also centered on the reproduction organs, thus affecting marine life 
development, especially in producing offspring. 

11.2.4 Context of Handling Mercury Pollution from ASGM  

The following regulations issued by the central and regional governments pertain to the use and control of 
mercury. 

1. Law Number 4 of 2009 concerning Mineral and Coal Mining (State Gazette of the Republic of 
Indonesia Number 4 of 2009, Supplement to the State Gazette of the Republic of Indonesia Number 
4959); 

2. Law Number 32 of 2009 concerning Environmental Protection and Management (State Gazette of 
the Republic of Indonesia of 2009 Number 140, Supplement to the State Gazette of the Republic of 
Indonesia Number 5059); 

3. Law Number 11 Year 2017 concerning Ratification of the Minamata Convention on Mercury 
State Gazette of the Republic of Indonesia of 2017 Number 209, Supplement to the State Gazette of 
the Republic of Indonesia Number 6125); 

4. Government Regulation No. 74/2001 concerning Management of Hazardous and Toxic Material 
(Statute Book of the Republic of Indonesia No. 138/2001, Supplement to Statute Book of the 
Republic of Indonesia No. 4153); 

5. Government Regulation Number 101 of 2014 concerning Management of Hazardous and Toxic 
Waste (State Gazette of the Republic of Indonesia of 2014 Number 333, Supplement to the State 
Gazette of the Republic of Indonesia Number 5617). 

6. Government Regulation No. 66/2014 concerning Environmental Health (Statute Book of the 
Republic of Indonesia No. 184/2014, Supplement to Statute Book of the Republic of Indonesia No. 
5570); 

7. Law Number 32 of 2009 concerning Environmental Protection and Management, 
8. Government Regulation No. 82/2001 concerning Management of Water Quality and Water 

Pollution Control, 
9. Government Regulation Number 74 of 2001 concerning Management of Hazardous and Toxic 

Materials 
10. Regulation of the Minister of Health No. 57 of 2016 concerning the National Health Action Plan for 

Controlling the Health Impact of Mercury Exposure in 2016 - 2020 
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11. Seven (7) Presidential Instructions for 2017 Regarding the Elimination of the Use of Mercury in 
Small Scale Gold Mining (ASGM) 

12. Government Regulation Number 21 Year 2019 Concerning the National Action Plan for Mercury 
Reduction and Eradication. 

Interviews with DLH Province for B3 Waste and Waste Management are summarized below: 

- Control of mercury pollution is cross-sectoral; it cannot be done alone by one government agency or 
institution. Each agency is responsible for different aspects: the Health Service handles health issues,  
the Department of Industry and Trade controls circulation and sale of mercury, the Department of 
Energy and Mineral Resources provides mining licenses, and the Police and Attorney General's 
Office look after law enforcement. 

- DLH is responsible for environmental aspects of mercury pollution, but they can only go to the field 
if they receive reports of mercury pollution. DLH can also visit mine sites to provide awareness 
raising about the dangers of mercury for health and the environment. Their role is to provide 
guidance and supervision, because mercury is part of B3 waste. 

- Handling, use and storage of mercury should ideally follow certain SOPs. It cannot be arbitrary 
because of the toxic nature of mercury. 

- DLH does not have data on the numbers of miners and mining sites, and the extent of mercury use 
and contamination because most ASGM activities are illegal. Only a few miners work in legal 
WPR/IPR areas, so data collection, coaching and monitoring are very limited. 

These are the results of interviews with ESDM, the Energy and Mineral Resource Agency of Central 
Kalimantan, Exploration and Minerals Section: 

- ESDM has an annual monitoring program for PETI, Small Scale Gold Mining, with a budget for 
activities such as socialization, appeals and information leaflets on the dangers of mercury. ESDM 
only provides guidance, the Police carry out law enforcement.  

- The Provincial Energy and Mineral Resources Office has been briefed on the Presidential Instruction 
on the Elimination of Mercury. In the field, if ESDM finds PETI or miners using mercury, they can 
only provide guidance. For humanitarian reasons, consideration is given to ‘small communities’ of 
miners who are working to make a living for family needs. 

- ESDM also simplifies the PETI legalization process to be legal, and has issued several WPR 
locations to enable communities to obtain an IPR, a Community s Mining Permit. Unfortunately, the 
Central Kalimantan RTRWP, the Mining Spatial Plan has not yet been completed. The local 
government wants to free up a number of potential areas for WPRs, but is constrained by permission 
from the Ministry of Forestry and the Environment, as some of the proposed areas are within 
Production Forests or Protection Areas. The process of changing forest functions is very complex, 
because the government has certain targets to maintain forest areas in Indonesia. 

- To facilitate mineral rock mining, ESDM will issue an IUP, an Individual Business License for an 
area of 5 ha. An IUP functions almost the same as an IPR, and it applies to all types of mining, 
including Galian C (sand & gravel), ASGM and coal. The big difference is that IUPs can be issued 
outside of WPR areas. One of the main purposes of IUPs is to enable the government to get raw 
construction materials in its own area, and to provide livelihood opportunities to local communities. 

- Miners can apply for an IUP permit to provincial ESDM by providing an APL/AKL Environmental 
Recommendation from the district government, especially from DLH. IUP is only given to 
individuals; if it’s a group and an area greater than 5 ha, then a different type of business license is 
needed. Requirements for this are more complex, including an AMDAL assessment. 

Results of interviews with the Office of Trade and Industry of Central Kalimantan, Consumer Protection 
and Domestic Trade 

- Mercury is categorized as an Important and Hazardous Material. Circulation and trade in mercury is 
not allowed under regulations issued by the Indonesian government. Before the Presidential 
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Instruction on the Elimination of Mercury was issued in 2017, the government issued Trade 
Regulation No. 75 of 2014 stating that trading and distributing mercury is illegal or prohibited. If 
mercury still is in the hands of communities, gold buyers or miners, it is against the law. 

- In Central Kalimantan, there is no official distributor of mercury. Only one company, PT. Kimia 
Farma has permission for hazardous materials, including mercury. The licensing process for 
hazardous materials is made as strict as possible to avoid the effects of improper use. 

- The Department of Trade and Industry is responsible for supervising and guiding the production, 
distribution and sale of mercury. They sometimes go to the field to monitor the use of hazardous 
materials, including mercury. They meet with gold buyers, but the buyers hide their mercury and tell 
them that the miners are the ones using mercury. The Trade and Industry Agency can only provide 
guidance and outreach, and leaves law enforcement in the hands of the Police and Attorney General's 
Office. 

- Currently, many mercury sellers and distributors have been arrested. The Department of Trade & 
Industry is often asked to be an expert witness in the trial process of suspects. Arrests are taking 
place in Palangka Raya, Pangkalan Bun, and Gunung Mas. 

- Mercury is still being circulated freely in Central Kalimantan, despite the arrests. Some mercury is 
being sold online, and it is difficult to catch online sellers without the use of information technology. 
 

11.2.5 Action Plans for Mercury Pollution in ASGM  

The following action plans were developed by the working groups: 

a.  Short Term (1 – 2 years) 

1. Integrate the results of the Health and Pollution Action Plan (HPAP) into the Central Kalimantan 
RPJMD as mandated by Presidential Regulation number 21 of 2019 on adapting national action plans 
to RAD (Regional Action Plans) to stop the use of mercury. 
- Bappedalitbang officially submits a document on the results of the Health and Pollution Action 

Plan (HPAP) as a reference for revising the Central Kalimantan Regional Medium-Term 
Development Plan (RPJMD) 

- Bappedalitbang helps draft the revision of the Central Kalimantan RPJMD 
- Insert HPAP results into the work plans of each related institution and service, including those in 

the Regional Action Plans (RAD) in districts and cities 
2. Break the chain of mercury circulation through strict law enforcement against large and small scale 

traders. 
- Hold regular coordination meetings with law enforcement officers - police and prosecutors 
- Arrest large and small scale mercury sellers and distributors 

3. Promote increased public awareness with local government, communities, and ASGM communities 
about the dangers of mercury pollution; and introduce environmentally-friendly gold processing 
technology. 
- Disseminate information and education to local governments about ASGM and the hazards and 

impacts of mercury pollution on health, economy and the environment 
- Socialize and educate ASGM practitioners and the public about the impact of mercury pollution 

and environmentally-friendly gold processing 
4. Set measurable targets and indicators to reduce the use of mercury in ASGM communities. 

- Collecting data on the number of miners, mining sites and gold buyers in the ASGM sector  
- Collect data on sales chains and trends in mercury use in the ASGM sector 

b. Middle Term (3 – 5 years) 

1. Local governments develop work plans to reduce and stop the use of mercury in ASGM in Central 
Kalimantan 
- Develop a plan to reduce and stop the use of mercury in the ASGM sector 
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- Implement plans to reduce and stop the use of mercury in the ASGM sector 
- Conduct periodic monitoring and evaluation of the implementation of mercury reduction and 

elimination in the ASGM sector 
- Establish a cross-sectoral institution to control the use and elimination of mercury in ASGM, 

namely KPPM, the Mercury Monitoring Research Committee 
2. Continue socialization, dissemination and education with broader targets 

- Continue socialization and education to local governments on ASGM and the dangers and 
impacts of mercury pollution on health, economy and environment 

- Socialization and education for ASGM practitioners and the public about the impact of mercury 
pollution and environmentally-friendly gold processing 

3. Simplify the formalization bureaucracy in the ASGM sector; allocate more WPR to community 
miners, and give clearer responsibilities to the owners of the IPRs, Community Mining Permits 
regarding prohibiting the use of mercury and maintaining tailings ponds 
- Simplify the bureaucracy in formalizing the ASGM sector 
- Allocate more WPRs to community miners 
- Provide clearer responsibilities to IPR owners regarding the stopping mercury use and 

management of waste treatment in gold mining and processing 

c. Long Term (6 – 10 years) 

1. Continue to socialize, disseminate and educate about the dangers of mercury to a wider target 
- Continue socialization and education to local governments about ASGM and the dangers and 

impacts of mercury pollution on health, economy and the environment 
- Information dissemination and education to ASGM practitioners and the public about the 

impact of mercury pollution and environmentally-friendly gold processing 
2. Develop research on environmentally-friendly gold processing technology 
3. Develop research on the effects of mercury on health and the environment 
4. Review regulations and legal mechanisms related to ASGM, so that they are more harmonious with 

each other 
 

11.3 Health Action Plan for Pesticide Pollution in Agriculture and Plantation 
Sectors  
The current structure of the Central Kalimantan economy shows that plantation business is one of the 
levers and prime movers for regional progress, therefore it is necessary to revitalize it so that the 
development performance / plantation business in this area reaches optimal potential. 

Pesticides are an effective means for killing plant pests, and it is relatively easy to use, works quickly, can 
be applied at any time and over a wide area, and in a short time period. There are various types of 
pesticides, depending on the intended use. Inappropriate use of pesticides can endanger the health of 
farmers and consumers, non-target microorganisms, and pollute both land and water. Pesticide pollution 
has been proven in several studies, including in a study on water and soil pollution due to the use of 
fertilizers and pesticides by Karyadi (2008). Excessive use of pesticides will increase costs to control 
pests, will increase the death of non-target organisms, and can reduce overall environmental quality. It has 
been shown that the chemical insecticide group organophosphate, carbamate and pyrethroid synthesis has 
a negative effect on the pests' natural enemies (Laba, 2010). 

11.3.1 Health Impacts 
PAN (Pesticide Action Network) estimates that globally, every year 1 to 41 million people experience 
negative health impacts from pesticides. In 2009, WHO estimated that at least 300,000 people die each 
year because of pesticides. In Indonesia, the results of a study in seven hospitals in Java in 1999 - 2000, 
reported that there were 126 cases due to pesticide pollution. Organophosphate fertilizers often causes 
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poisoning to farmers: 5000 cases of death are due to poisoning from this type of pesticide. In Cambodia, 
at least 88% of farmers experience the acute effects of pesticide poisoning. While in China, 53,000 to 
123,000 people are affected by pesticide poisoning every year (Purwanti, 2010). 

Based on research conducted by Sulistyoningrum in 2008 in Klaten, 39 out of 100 respondents were had 
acute health problems due to pesticide use or experienced clinical symptoms. There were 61% that did not 
experience any symptoms or acute health problems when using pesticides. Contamination occurs through 
contact with the skin, mouth or respiratory tract. Symptoms experienced by respondents differ, depending 
on their sensitivity to pesticides, and other factors such as history of illness and use of protective 
equipment, dosage and type of pesticide used (Smet, 1994). 

Importantly, acute cases reported by medical facilities are only a small part of the overall impact. Long-
term chronic effects are far more extensive and long-lasting, but are not easily recognized and diagnosed. 
The number of people affected by chronic pesticide poisoning is estimated to be many times higher than 
acute cases but there is not enough data to estimate the associated health and economic costs. 

Pesticides can be classified into three groups, according to their physiological impact: 
 
1. Organochlorine Compounds 

Chemically classified as an insecticide with relatively low toxicity, but can last a long time in the 
environment. This poison disrupts the central nervous system and is soluble in fat. An example of this 
insecticide was found in DDT (Dicloran Diphenyl Trichloroethane) in 1874 by Zeidler, a chemist 
from Germany. Signs of organochlorine poisoning: with low doses, the sufferer feels dizzy, nausea, 
headache, unable to concentrate properly. High doses can cause convulsions, vomiting and respiratory 
problems. DDT and other chlorinated hydrocarbon compounds are prohibited not only because of 
their high toxicity, but also because they are very persistent. Most chlorinated hydrocarbon 
compounds are no longer permitted for use in agriculture. 
 

2. Organophosphate compounds 
Organophosphate insecticides are phosphoric acid esters1 or triphosphoric acids, and are inhibitory to 
acetylcholinesterase (AChE) resulting in the accumulation of acetylcholine (ACh) which correlates 
with the level of cholinesterase inhibitors in the blood, and is very toxic for vertebrates. 
Symptoms that arise include: first headache, visual disturbances, vomiting and feeling weak, 
immediately followed by shortness of breath, a lot of mucus, lots of sweat and tears, weakness and 
finally paralysis of skeletal muscles, confusion and difficulty speaking, convulsions and coma. Death 
is caused by paralysis of the respiratory muscles, and can occur within five minutes to several days, 
therefore treatment must be done as quickly as possible. 
 

3. Carbamate compounds 
This is an N-methyl carbamic acid ester compound, which works by inhibiting acetylcholinesterase 
(AChE) but the effect is far more reversible than the effect of organophosphate compounds. 
Cholinesterase is one of many important enzymes needed for the functioning of the human nervous 
system, other vertebrates, and insects. Certain classes of chemical pesticides, such as 
organophosphate (OP) and carbamate (CM) work against unwanted insects by interfering with, or 
'inhibiting' cholinesterase. While the effects of cholinesterase inhibiting products are intended for 
insect pests, these chemicals can also be poisonous, or toxic, to humans in some situations. Symptoms 
of carbamate poisoning are the same as symptoms of organophosphate poisoning, which at first are 
headaches, vision problems, vomiting and feeling weak. Immediately followed by shortness of breath, 
lots of nasal glands, lots of sweat and tears, weakness and finally paralysis of skeletal muscles, 

 
1 In chemistry, an ester is a chemical compound derived from an acid (organic or inorganic) in which at least one –OH (hydroxyl) 
group is replaced by an –O–alkyl (alkoxy) group. Usually, esters are derived from a carboxylic acid and alcohol. 
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confusion, difficulty speaking, convulsions and coma. Death is caused by paralysis of the respiratory 
muscles. Death can occur within five minutes to several days. Therefore, treatment must be done as 
soon as possible. 

Several factors in the body that affect pesticide poisoning include: 

1. Age of farmer or worker 
The older the farmers or workers, the more likely they are to be affected by higher exposure. This is 
due to decreased function of the body's organs. 
 

2. Gender 
Female farmers and workers tend to have higher average cholinesterase levels compared to male 
farmers. However, it is not recommended for women to spray pesticides, because in pregnancy 
cholinesterase levels tend to fall, so the ability to hydrolyze acetylcholine is reduced. 
 

3. Nutritional status 
Farmers whose nutritional status is poor have a greater risk of poisoning when working with 
organophosphate and carbamate pesticides, because nutrition has an effect on enzyme levels needed 
for production of antibodies. 
 

4. Hemoglobin levels 
Anemic farmers have a greater risk when working with organophosphate and carbamate pesticides. 
Farmers with low hemoglobin levels will have low cholinesterase levels, due to the nature of the 
organophosphate that binds to the cholinesterase enzyme, making it no longer able to hydrolyze 
acetylcholine. 
 

5. Health conditions 
According to Israel Devidson and John Bernad Henry, liver disease, asbestos and metastatic 
carcinoma in liver function can reduce cholinesterase activity, due to the reduced ability of the liver 
in detecting organophosphate toxic substances. 
 

These are the health effects of pesticides among various stakeholders: 
 
1. Users, farmers and plantation workers 

The use of pesticides can contaminate users directly, resulting in three types of poisoning: 
- Mildly acute poisoning causes dizziness, headaches, mild skin irritation, body aches and 

diarrhea. Severe acute poisoning causes nausea, chills, stomach cramps, difficulty in 
breathing, excessive saliva, shrinking pupils and increased pulse rate. 

- Severe poisoning can result in fainting, convulsions, and even death. 
- Chronic poisoning is more difficult to detect because it is not immediately felt and does not 

cause specific symptoms and signs. However, chronic poisoning over an extended period can 
cause health problems, including eye and skin irritation, cancer, miscarriage, defects in 
infants, and nervous system, liver, kidney and respiratory disorders. 

 
2. Consumers of agricultural products  

Pesticide impacts on consumers is generally in the form of chronic poisoning that is not 
immediately felt, but in the long term may cause health problems. Although very rare, pesticides 
can also cause acute poisoning if agricultural products contain large amounts of residues. 
 

3. Surrounding community 
Pesticides discharged into the environment, polluting the soil, water and air, can also interfere 
with the health of the surrounding community in the vicinity of agricultural land and plantations. 
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This will be exacerbated when pesticides enter the food chain through polluted fish, and are 
consumed by humans along streams and water bodies. Chronic poisoning will be felt by the 
community if it continuously consumes fishery products contaminated with pesticides. 

 

11.3.2 Handling Pesticide Pollution in Central Kalimantan  

The following regulations issued by the central and regional governments relate to the use and control of 
pesticides 

1. Regulation of the Minister of Agriculture No. 107 SR 104/9/2014 concerning Pesticide Control 
2. Regulation of the Minister of Agriculture No. 26 / Permentan / OT. 140/2/2007 Concerning 

Guidelines for Plantation Business Licensing. This regulation contains the understanding of 
plantations, types of plantation business permits, requirements and procedures for submitting 
applications for plantation business permits, partnerships, changes in land area, types of plantations, 
as well as guidance, supervision and others. 

3. Regulation of the Minister of Agriculture No. 24 / Permentan / SR.140 / 4/2011 concerning Pesticide 
Registration Requirements and Procedures. This regulation contains the general provisions of 
pesticides, general fields of pesticides, classification, types of permits, registration requirements, 
pesticide registration procedures, pesticides and labeling of pesticides, obligations of officers and 
owners of registration numbers, administrative sanctions, provisions on pesticides with active methyl 
bromide, etc. 

4. Indonesian Government Regulation No. 61 of 2015 concerning the Collection and Use of Palm Oil 
Plantation Funds 

Interview with the Central Kalimantan Provincial Plantation Office 

1. Plant Protection Section 
- They only supervise pesticides in shops and kiosks that sell to the general public. Large 

companies usually already have their own SOPs, including the use of fertilizers and pesticides. 
- Currently many people use herbicides to kill unwanted plants or to clear land. They rarely use 

pesticides, unless there is government assistance 
- The Plantation Agency has a Plant Disease Control Center that normally makes a report every six 

months, unless there is a special event, such as when there are large-scale infestations – eg, 
persistent locust  attacks on crops or plantations. Supervisors can provide reports to the Estate 
Crops Office and ask the Pest Protection Center for Plantations to come and check. If needed, 
special pesticides will be provided depending on the type of pest. 
 

2. Plantation Development Section 
- The Plantation Service Department of the Plantation Development Section does not specifically 

supervise the use of pesticides, but in assessing and supervising companies, one parameter they 
test or supervise is the use of pesticides & fertilizers, as well as protection for labourers (K3) 

- The Plantation Office does not check directly in the field, they provide a questionnaire to fill in, 
and therefore cannot prove the truth in the field. In its coaching, the department conducts 
interviews and meetings with K3 officers and direct employees. 

- Companies already have their own SOPs, the good ones are WIMAR and SUJI, oil palm 
companies from Sweden. 

- According to Bu Ira, one of the staff from the Plantation Business Development Division, 
currently many oil palm companies are performing well, although there are a few that are not. 
Many oil palm plantations are organic or semi-organic. They have a system with cows providing 
fertilizer and eating unwanted plants. They also utilize owls or plants that will host pest predators. 

- Employees are provided complete Personal Protection Equipment (PPE) - masks, headgear, work 
uniforms, shoes and gloves. Workers are also given training on work safety, environmental 
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protection and health care. Workers who are pregnant or breastfeeding are transferred to places 
that are free from hazardous chemicals. Companies conducted health checks almost every year. 
Workers who do not use PPE properly when spraying pests may experience hardening of chest 
muscles. 

- Unfortunately, there are still many employees who do not demonstrate occupational health and 
safety awareness (K3), such as spraying in the opposite direction to the wind, and do not use PPE 
because they are uncomfortable using them while working. 

Interview with Provincial Horticulture Crops and Animal Husbandry Agency (TPHP), Pak Bacuk Head 
of the Pesticides and Agricultural Machine Tools Section. 

- The TPHP Agency only monitors the use of pesticides and herbicides that do not have a license for 
use. They mostly supervise the use of subsidized fertilizer, because it is prone to abuse.  

- The TPHP Agency has list of pesticides which are prohibited from being traded and used in 
accordance with the Fertilizer and Pesticide Control Handbook. Unfortunately, some agriculture 
shops are still selling pesticides that do not have a permit or contain prohibited compounds. They can 
still sell these items because they already have authorization from the Department of Trade and 
Industry. This is a consequence of poorly synchronized laws and regulations at national level, making 
supervision in the field difficult. Sometimes one regulation forbids the circulation of certain types of 
pesticides, while others allow it. 

- When monitoring agriculture shops, the Agriculture Service usually involves the Trade and Industry 
Agency and the Civil Service Unit. Shop keepers are asked to not sell hazardous goods and given a 
warning; if they continue to violate the law, goods can be confiscated and the owner detained. So far, 
no one has been detained. 

- The TPHP Agency has no program to identify or prevent pesticide pollution, because it is not their 
main duty. However, in principle they agree that there should be a program in the future.  

- To control the misuse of non-subsidized fertilizers, if there is any surplus after distribution, the 
distributor is obliged to withdraw them from the market. If the distributor does not do so, they can get 
a reprimand from the company and even have their permit revoked 

- Subsidized fertilizer can remain in storage for a long time, if the farmers have been unable to pay for 
redeeming it. 

- Oversight focuses on observing the circulation of fertilizers and pesticides that have expired, as they 
are prohibited from circulating because they contain dangerous compounds. These fertilizers and 
pesticides are kept in Temporary Storage Sites (TPS) to be destroyed or taken back by the distributor 
to be destroyed in accordance with their respective SOPs. 

Interview with the Provincial Division of Hazardous Waste Management and Waste, DLH  

DLH considers pesticides to be part of B3 waste, if they are not used according to procedures, especially 
if the residue or storage container is discharged into the environment. Containers and pesticide residues 
may not be thrown away; they must be stored properly, because they are harmful to health and the 
environment. Ideally, packaging, containers and residual pesticides should be placed in a waterproof 
container and buried in the ground far from drinking water sources; and not in areas that are prone to 
flooding or have a high water table. Alternatively, DLH can collect them and send them to a TPS or have 
them destroyed in an authorized and certified institution. 

- Unfortunately, Central Kalimantan does not yet have a certified, licensed incinerator. Pesticides, as 
with other B3 waste, is usually sent to Jakarta or destroyed in East Kalimantan. 

- Shipping B3 waste is easier because companies are available that have permits for shipping and 
storage (TPS), such as PT. Semesta Langgeng Sentosa. 

- In accordance with the main tasks and functions related to the use of pesticides, DLH only monitors 
the environmental aspects. DLH will only investigate reports of irregularities in use or cases of 
pesticide pollution reported by the community, NGOs or companies. The Environmental Monitoring 
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Team will come and take samples, and then their supervisors will recommend confiscation, detention 
or issue a warning to the alleged offender if pesticide pollution is proven.  

Interview with the Provincial Trade and Industry Agency, Consumer Protection and Domestic Trade 

- The duties and responsibilities of the government regarding distribution, licensing and supervision of 
chemical pesticides and fertilizers (subsidized and  unsubsidized) are cross sectoral. The Trade and 
Industry Agency is responsible for supervision and coaching. It provides guidance and supervision by 
going to the field and meeting with traders and sellers of pesticides or fertilizers. 

- Its guidance and supervision is more focused on monitoring subsidized fertilizer because it is more 
prone to fraud by distributors who change the packaging and sell it at non-subsidized prices. To 
prevent this, the government now produces subsidized fertilizers in a different color, so it cannot be 
misused. 

- Subsidized fertilizers are very rarely out of date because production and distribution is based on 
demand.  

- Pesticides are considered to be hazardous materials and their circulation is limited, meaning that the 
goods in circulation must have strict permission and refer to certain SOPs. 

- Control of pesticides is done by licensing and price. Supervision is not too intensive because the 
Trade and Industry Agency has to monitor many other items. Pesticide supervision is mostly carried 
out by the Agriculture and Plantation Office because this is more related to their duties and functions. 

11.3.3 Action Plan for Pesticide Pollution from the Agriculture and Plantation Agency 

a. Short Term (1 – 2 years) 

1. Integrate the results of the Health and Pollution Action Plan (HPAP) into the work program and 
regional development budget or Regional Medium-Term Development Plan (RPJMD) of Central 
Kalimantan 
- Bappedalitbang, as coordinator in preparing the Health and Pollution Action Plan (HPAP), 

officially proposes an action plan as an input and reference for preparing the revised RPJMD  
- Bappedalitbang helps the revision process of the RPJMD 
- Implement HPAP results in the work plans of each relevant institution or service 

 
2. Disseminate information and education to increase awareness of local governments, communities and 

companies about the environmental & health impacts of pesticide pollution; campaign to use natural 
pesticides, the importance of using pesticides in accordance with procedures, and the use of  Personal 
Protection Equipment (ADP) in reference to occupational health safety 
- Socialization and education to increase public awareness of farmers, local government and 

companies about the dangers of chemical pesticide pollution and the importance of using natural 
pesticides 

- Educational outreach about the importance of using pesticides in accordance with appropriate 
standard procedures and the use of ADP when working with communities (farmers) and 
plantation company workers (or K3 principles - Security, Health, Safety) 
 

3. Intensify monitoring and supervision of the distribution of illegal pesticides and those containing 
dangerous or prohibited substances, especially DDT or types of pesticides that contain 
organochlorines 
- Revitalize supervision, and provide training relevant to needs 
- Conduct periodic monitoring and supervision of the distribution and sale of illegal pesticides and 

those containing dangerous substances, eg, DDT organochlorine to dealers, sellers (kiosks/shops) 
- Intensify regular monitoring and supervision of the use of hazardous pesticides in plantations 
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4. Collect data on the estimated total use of pesticides by farmers and companies, as an indicator of the 

level and amount of pesticide pollution in the Central Kalimantan region 
- Collecting data on the circulation of pesticides in the public market 
- Collecting data on the use of pesticides by farmers and companies 
- Collect data on the amount and storage of pesticides that have expired, including treatments for 

pesticide packaging and residues. 

b. Middle Term (3 – 5 years) 

1. Intensify continuous supervision of the circulation of illegal pesticides and those containing 
dangerous and prohibited substances, especially those containing DDT or types of pesticides 
containing organochlorines. 
- Conduct periodic monitoring and supervision of the distribution and sale of illegal pesticides and 

those containing dangerous substances, such as DDT, an organochlorine, to dealers and sellers 
(kiosks/shops) 

- Intensify regular monitoring and supervision of the use of hazardous pesticides to plantation 
companies 
 

2. Continue socialization and education on environmental and health impacts from pesticide pollution; 
campaign for the use of natural pesticides and the application of suitable pesticides, and the use of 
personal protective equipment (K3 - optional health safety work) 
- Continue awareness raising and education on environmental and health impacts of pesticide 

pollution, and for the use of natural pesticides 
- Continuous socialization and campaigning and application of appropriate pesticides and use of 

self-protection equipment, working with the K3 principle 
 

3. Local governments develop measurable and targeted plans related to reducing the use of chemical 
pesticides and prohibiting the use of prohibited and dangerous pesticides for plantation companies 
and farmers (communities) 
- Analyze data about pesticide use, number of users and their distribution, including expired 

pesticides and community behavior related to the management of pesticide packaging and 
residues 

- Develop work plans for better management of pesticide use, including increasing the use of plant-
based pesticides and managing expired pesticides, packaging and pesticide residues 

- Implement work plans for better management of pesticide use, including increasing the use of 
plant-based pesticides and management of expired pesticides, packaging and pesticide residues. 

c. Long Term (6 – 10 years) 

1. The government allocates research funds to look at the health and economic impact of pesticide 
pollution in agriculture and on plantations, and to find more effective natural pesticides. 
- Conduct research on health impacts and economic losses due to pesticide pollution 
- Conduct research to find safer and more effective types of natural pesticides 

 
2. Harmonize similar work programs between related agencies, so that there are no gaps or overlapping 

interventions in an area. 
- Form a Work Forum to share and integrate work programs to reduce the use of pesticides 



68 
 

- Conduct regular Work Forum meetings to share and harmonize work programs for dealing with 
pesticides 
 

3. Continue to carry out socialization and continuing education about; campaign for the use of natural 
pesticides and the application of suitable pesticides and the use of ADP for self-protection. 
- Continue awareness raising and education on environmental and health impacts of pesticide 

pollution, and for the use of natural pesticides 
- Continue socialization and campaigning, application of suitable pesticides, and the use of 

personal protective equipment, working with the principles of K3 (Occupational Safety and 
Health) 
 

4. Local governments have begun to increase capacity and provide labor protection and safety for 
farmers. 
- The government collects farmer data - the numbers and distribution, and conditions of K3 for 

farmers in the informal and formal sectors in Central Kalimantan. 
- The government establishes a work program to increase the capacity of the community and 

farmers against the use of chemical pesticides, the use of Personal Protective Equipment (PPE) in 
the workplace, and other Occupational and Health Safety principles. 

- Local governments begins to provide labor protection to farmers and to workers outside 
agriculture                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

12. Summary of Action Plan 
Following are the main recommendations for actions arising from the Central Kalimantan HPAP Project 
Process. 

12.1 Policy 
A high level of political commitment is needed to tackle the public health challenge of pollution in 
Kalimantan. Pollution priorities must be mainstreamed into decision-making in all relevant agencies and 
levels of government. Interventions from the agreed priority, health impact reduction program must be 
included in the regional development plans of government partners, and should include academics, 
company CSR programs, and NGOs. This is important because regional development should not only 
pursue economic and infrastructure aspects. Development based on environmental sustainability is very 
important to ensure that the environment of Central Kalimantan is beneficial for future generations. 

When policies are issued that take into account environmental aspects, then the work program for 
reducing the health impacts of pollution can be integrated into work plans, which in this case is the 
Regional Medium-Term Development Plan (RPJMD) of Central Kalimantan. 

The provincial government must prioritize human resource development and adequate infrastructure to 
protect and improve public health and the economy. 

12.1.1 Smoke Pollution from Forest and Land Fires (Karhutla) 

The handling of haze disasters in Indonesia, including Central Kalimantan, is still focused on disaster 
management, and does not maximize prevention of forest and peatland fires. The government can only 
issue funding if at least two districts issue a disaster emergency call, which means that smoke pollution 
builds up while waiting for a response. In the vast peat areas of Central Kalimantan, it is difficult to 
handle fires quickly. 
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Going forward, the governments of Indonesia and the Central Kalimantan will issue policies to enable 
forest fire prevention programs and develop public education programs to raise awareness of the health 
impacts of pollution, particularly smoke pollution from Karhutla. This should reduce the level of smoke 
pollution and health impacts in the community. 

12.1.2 Mercury Pollution in ASGM 

Government at national level has issued various policies aimed at reducing and stopping the use of toxic 
mercury. The central government issued President Regulation no 21 in 2019 Concern on the National 
Action Plan Mercury Contamination Control and now is RAN (National Action Plan) for PPM (Mercury 
Elimination Program) through Government Regulation 21/2019. While Central Kalimantan government 
itself is currently preparing a Regional Action Plan (RAD), which later will be introduced at district and 
city level, especially in regions where ASGM is a major, community livelihood. 

12.1.3 Pesticide Pollution in Agriculture and Plantations 

In the future, the Central Kalimantan government is expected to issue regional policies for managing the 
use of pesticides on plantations and in agriculture. This can be the basis for integrating the work plan in 
the Central Kalimantan RPJMD with the work plans of the relevant service agencies. 

12.2. Government Institutions and Related Parties 
An official government mechanism should be established to coordinate promotion, monitoring and 
reporting on progress in dealing with health and pollution problems. This could be a work forum or 
consortium, which later has the mandate and resources to work across government institutions and with 
non-government groups in managing and reducing or eliminating impacts on health from pollution. 

12.3 Follow Up Action Plan 
The next important step is to follow-up the HPAP strategic planning process so far. Most important is to 
integrate the results of this HPAP into the Regional Medium Term Development Plan (RPJMD) of 
Central Kalimantan, and have an Action Plan that is implemented through the work plans of related 
agencies and institutions, including academics, NGOs and companies that operate here. Responsibility for 
implementing the draft Action Plan is not only with national and regional governments, but also includes 
communities, academics, NGOs and CSOs. 

12.4 Challenges 
Politics, political dynamics and vision of an effective legislative mission at the national level and in the 
province. 

The HPAP process revealed that the political dynamics of government and its vision and mission do not 
yet embrace environmental issues, especially pollution and health issues. This is a very serious challenge 
going forward, and therefore these issues have to be socialized and advocated in the executive and the 
legislative branches of government, in order to make pollution a common concern. 

12.4.1 Absence of Data 

This HPAP study was conducted without data from the local government. There was no data related to the 
health impacts of the three priority pollution issues, let alone the economic impacts. Therefore this 
research cannot demonstrate the level of health impact and economic loss to the community and regional 
and national governments. 
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12.4.2 Sectoral Isolation and Lack of Coordination between Government, Academia, Business 
and NGO levels 

There is no coordination forum that bridges the communication gap between various related parties. Each 
party still maintains a silo mentality, making implementation of the work program for handling and 
reducing the health effects of pollution fragmented and disjointed. 

12.4.3 Lack of Human Resources and Funding 

There is a great lack of human resources who understand the context of pollution and their health impacts. 
No experts are available who can diagnose illness or death caused by pollution, especially chronic 
diseases that are caused by pollution. 

Government funding is limited and mostly is focused on infrastructure development. To reduce pollution 
and health impacts, community awareness of these issues has to be strengthened. This involves investing 
in community capacity-building through socialization, education and campaign activities, which will 
make the public pay more attention to the very negative impacts of environmental pollution, and 
hopefully take action to bring about change. 
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Photos of Activities 
Inception Workshop, DLH of Central Kalimantan on 27 March 2019 

  
Photo 1. Bu Mawarti, Acting Head of the Environmental Office, 
giving a speech at the opening of the Initiation Meeting of the 
Health Pollution and Action Plan activity 

Photo 2. The setting for the Initiation Meeting on the Health 
Pollution and Action Plan 

     

 
Photo 3. Bu Budi giving a presentation on the objectives and scope 
of research on the Health Pollution and Action Plan 

Photo 4. Witni giving a presentation on the types of pollution in 
Central Kalimantan. 

  
Photo 5. Group discussion session in order to determine the 
pollution priorities that the action plan will be developed around. 

Photo 6. Participants are presenting the reasons for choosing 
pollution priorities in their group discussions. 
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Working Forum Meeting – Development of Health Action Plan for Smoke Pollution 
from Kalhutra, Bappedalitbang Central Kalimantan on 23 May 2019 

  
Photo 1 The meeting was opened with remarks by Mr. Bardolf Paul 
(YTS) and Bu Mimi from Bappedalitbang Central Kalimantan  

Photo 2.  Presentation from BPBD Palangka Raya related to the work 
program for handling smoke disaster 

  
Photo 3. Presentation from Dr. Ferry Irawan on the health effects of 
smoke pollution. 

Photo 4. Academics from Muhammadiyah University Palangka Raya 
having a discussion during a FGD session 

  
Photo 5 Participants from the Provincial Forest Service presenting the 
results of their FGD. 

Photo 6. Group photo session  
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Working Forum Meeting – Development of Health Action Plan for Mercury and 
Pesticides Pollution, Bappedalitbang Central Kalimantan on 9 July 2019  

  
Photo 1. The meeting was opened with remarks by Pak Bardolf Paul 
(YTS) and Bu Mimi from Bappedalitbang 

Photo 2. Witni from YTS introducing the Central Kalimantan HPAP 
project 

  
Photo 3. Presentation from Dr. Ferry Irawan on the health impacts of 
mercury and pesticide pollution 

Photo 4. FGD with academics and NGOs on health action plans for 
mercury and pesticides 
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Photo 5 Participants from the ESDM Agency of Central Kalimantan 
conducting an FGD to draft a plan for action on mercury pollution 

Photo 6. Bu Eralita from the Health Office presenting the results of the 
FGD support and cross-sectoral service group. 

 
Final Meeting to Finalize the Draft of the Health Pollution Action Plan in Central 
Kalimantan, Bappedalitbang Office on 6 August 2019  

  
Photo 1. Opening remarks by Bu Budi Susilorini, Director of 
Pure Earth Indonesia and Bu Mimi from Bappedalitbang at the 
final meeting of the HPAP project 

Photo 2. Participants at the Final Meeting of the Central 
Kalimantan HPAP project 

 
 

Photo 3 Presentation from Witni, YTS on the draft health action 
plan from the Central Kalimantan HPAP 

Photo 4. FGD with related stakeholders to finalise the action 
plan on smoke pollution from Kalhutra 

  
Photo 5  Related stakeholders have FGD in order to finalize the 
action plan on mercury pollution from the ASGM sector 

Photo 6. The facilitator compiles inputs from participants in the 
follow up of the Central Kalimantan HPAP project 
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Attendance Lists 
Inception Workshop of HPAP Project in Central Kalimantan 
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Working Forum Meeting – Developing an Action Plan for Smoke Pollution from 
Kalhutra 

 
 

 

 

 

 

 



81 
 

 
 

 

 

 

 



82 
 

Working Forum Meeting – Developing an Action Plan for Mercury and Pesticide 
Pollution  
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Final Meeting of HPAP Project in Central Kalimantan  
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