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ABSTRACT

Introduction. Small-scale mining (SSM) has been in the Philippines since the early 1900s and significant contributor
to the local economy. SSM has contributed 14% of the country's total Gross Domestic Product and has a revenue
share of about 19 billion pesos (380 million USD).

Objectives. This study aims to document mining occupational safety and health in SSM in the Philippines and identify
best practices among miners and communities to reduce toxic chemical use in mining. It also aims to evolve laws
and legislative measures on mining in the country as the basis for more aggressive policies and programs for SSM
in the Philippines.

Methods. The data were based on gray literature, peer-reviewed journals, databases, government statistics, and
secondary literature. Data were analyzed through critical appraisal on the impacts of mining in terms of occupational
safety, mining issues, hazards, and disasters, environmental and health impact, as well as documentation of best prac-
tices in mining to reduce the use of toxic chemicals, and the current laws and legislations on mining in the Philippines.

Results. SSM or artisanal mining is categorized as part of the informal sector of the market economy. In the
Philippines, the leading types of accidents in the mines are being hit by falling objects, suffocation from chemical
fumes, and crushing injuries, exposure to intense heat, poor ventilation, vibration, dust, fumes, repetitive stress injury,
intense noise, manual handling (e.g., lifting) of heavy machinery, and biological and chemical hazard. Occupational
illnesses include skin diseases, emphysema, chronic obstructive lung disease, and hearing loss. Due to these risks,
the Philippines has adopted mercury-free mining, cyanide reduction, and green and climate-smart mining. The use of
borax in recovering gold from ore instead of mercury originated in the Philippines, which is now widely known as the
mercury-free gravity-borax method adopted in Africa and Asia. The Philippines also has a plethora of laws covering
mining as a whole. Developmental directives include enacting specific SSM laws and regulations, including a separate
set of safety rules, and decentralizing the issue and control of SSM permits and licenses through local government
units. Some noted legislative measures, Presidential Decrees, and Administrative Orders have been crafted to cover
the safety net, equity, safety, and health for small-scale miners, among the most vulnerable working populations.

Discussion. Hazards and risks have been documented in SSM in the Philippines. However, the policies, legislation,
and protective measures on SSM warrant more comprehensive coverage, implementation, and provision of social
safety nets.

Conclusion. The study concludes that mining in the Philippines continues to be a problem as it produces adverse
effects on workers' health, the community, and the environment. It is crucial to ensure the health and safety of mining
workers, and all players and stakeholders must fulfill their respective roles. Governments and communities need to
perform their regulatory and monitoring functions dutifully to build up their capacities to benefit mining communities
that contribute much to the local economy.
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hazards in mining

Corresponding author: Jinky Leilanie Lu, MOH, PhD

National Institutes of Health, University of the Philippines Manila
623 Pedro Gil Street, Ermita, Manila 1000, Philippines

Email: jdlu@up.edu.ph

12 ACTA MEDICA PHILIPPINA VOL.56 NO.1 2022



INTRODUCTION

Small-scale mining (SSM) or artisanal mining (ASM)
is categorized as part of the informal sector of the market
economy."> Worldwide, SSM and ASM have provided a
source of livelihood for millions of mostly poor people across
the globe and also served as the only means of livelihood
for the people in rural communities.® SSM refers to any
single unit mining operation having an annual production
of not more than 50,000 metric tons of ore and satisfying
the following requisites: (1) working is artisanal, (2) either
open case or shallow underground mining, (3) without
the use of sophisticated mining equipment, (4) minimal
investment on infrastructure and processing plant, (5) heavy
reliance on manual labor, (6) owned, managed and controlled
by an individual or entity qualified under existing mining
laws, rules, and regulations.” This type of mining has no or
minimal mechanization or engineering techniques and uses
rudimentary and conventional tools in exploration activities
and drilling.** As SSM usually involves smaller scale work-
related activities employed includes traditional pick-and-
shovel concerns. Furthermore, the mining practices of small-
scale miners are mostly open-cast or quarrying operations.
However, underground mining (stopping) methods can also
be seen for the gold mines. Gold-processing techniques
include the more sophisticated gold-recovery methods
involving cyanide digestion followed by zinc dust or activated
carbon precipitation. The crushed ores are collected and
mixed with nitric acid to separate gold from other minerals
such as silver and copper. Otherwise, the general method of
gold recovery is by a gravity-concentration process using pans
and sluice boxes. An amalgamation process is also applied,
particularly in gold-rush areas.’® In addition, Mercury is
used to removing gold by forming a mercury-gold amalgam,
which then is heated to purified gold. This is where cyanide
or mercury contamination of the environment can occur.!

'There are various key players in the SSM sector, and these
are individuals, families, groups, and cooperatives that belong
to the informal sector of the market. All these various groups
often suffer the most when detrimental effects arising from
mining. Predominantly, ASM and SSM are associated with
a range of persistent social and environmental challenges,
including chronic poverty, land degradation, deforestation,
mercury pollution, and river siltation.?

'The Philippines’ mining industry has been present since
the early 1900s. The mining sector evoked national attention
for its potential to contribute towards economic growth,
job opportunities, and poverty alleviation. The mining
industry has long been one of the significant contributors
to the Philippines’ economy as it is richly endowed with
mineral resources.'” The Philippines is considered the fifth
most mineralized country due to high gold, nickel, copper,
and chromite.”® In 2019, exports of metallic, non-metallic
minerals and mineral products were estimated at 4.38 billion

USD. The top mineral exports were copper, gold, and nickel.

SSM in the Philippines

'The significant exporters were Japan, Australia, Canada, and
China. It was also reported that the mining industry provides
employment opportunities. Around 190,000 workers are
currently employed in the minerals industry. A total of 107.4
billion pesos is the contribution of the mining industry
to GDP. Given the high economic impact of mining,
SSM is often informal, making it unregulated and not
well documented. This phenomenon increases the likelihood
that small-scale miners be exposed to more potential health
risks and hazards.

A study in the Philippines showed that industries such
as agriculture, manufacturing, and mining have higher hazard
risks, including exposure to harmful elements combined with
strenuous physical work.' In the mining sector, due to tedious
work and extreme environmental exposure, workers are
exposed to varying degrees of and initially arises to problems
in both individual and environment.' Most commonly seen
in the Philippines are high levels of silica dust during ore
feeding and ball/rod mill operations, exposure to hydrogen
cyanide, nitric acid, carbon monoxide at concentration
considered dangerous to health.!”

The Philippine government fully supports the
development of its SSM industry since there is much
potential and promise in this sector.’ This is manifested in
the following developmental directives: enactment of specific
SSM laws and regulations, including a separate set of safety
rules; establishment of SSM unit within the Mines and
Geoscience Bureau to support and regulate the sector; and
decentralization of the issue and control of SSM permits and
licenses through local government units (LGUs). Presidential
Decree No. 1899 also establishes SSM as a new dimension
in mineral development.” Republic Act No. 7076, otherwise
known as the "People’s Small-Scale Mining Act of 1991, “- was
also created for SSM programs and other related purposes.'’

'This study aims to document mining occupational safety
and health in the SSM sector in the Philippines and identify
best practices among miners and communities in reducing
the use of toxic chemicals in mining. It also aims to give
an evolution of laws and legislative measures on mining
in the country as a basis for more aggressive policies and

programs for SSM.
MATERIALS AND METHODS

'This study used a review of literature and grey literature
on the impact of SSM in the Philippines and exhaustive
documentation of laws and best mining practices in the
Philippines. The data obtained were analyzed through
critical appraisal of the impacts of the mining sector in
the Philippines in terms of mining issues, hazards, and
disasters, its environmental and health implications, as well
as documentation of best practices in mining to reduce the
use of toxic chemicals, and the current laws and legislations
on mining in the country. The critical appraisal looked at
the search engine for keywords relevant to mining in the

VOL.56 NO.1 2022

ACTA MEDICA PHILIPPINA 13



SSM in the Philippines

Philippines, legislation and policies on mining, hazards and
diseases documented from mining operations or possibly
associated with mining, and best practices of specific LGUs
on SSM. Then analytic constructs were developed. These
constructs were the basis of the themes laid out in the
discussion of this paper. Two expert opinions looked again at
the analytical constructs. They proceeded with the elaboration
of the paper focusing on occupational safety, best practices,
and legislative review of SSM unique in the Philippines.

RESULTS AND DISCUSSION

As the mining sector plays a vital role in the Philippines
due to its economic advantage and work opportunities,
it is crucial to look for the betterment of the condition of
these workers. SSM causes health hazards that increase
the exposure of individuals and communities to different
diseases and injuries. The mining process, if not sustained,
can cause detrimental consequences on land degradation,
contamination of soil and bodies of water, and health issues
to humans living within the mining vicinity.

Mining Issues, Hazards, and Disasters

Mining is one of the most dangerous human activities,
whether large-scale industrial mining or small-scale
ASM.?*2 The mining activities constitute multiple parts
such as exploration, construction, operation, maintenance,
expansion, abandonment, decommissioning, and reposing of
mine that impacts social and environment in both positive and
negative, directly or indirectly.® These injuries and fatalities
may include mishappening such as road accidents in remote
mining locations, electrocution or machinery malfunctions,
catastrophic events that inflict loss of life, gas explosion
or cave-ins, and even health problems due to exposure to
harmful substance.”® As Rebello et al. (2021) said, at every
mining location, the miners are either exposed to hazardous
chemicals, or the surrounding community near the mining
location is at risk of chemical intoxication due to mining.?*

In a study in the Philippines, the leading types of
accidents in the mines are being hit by falling objects,
suffocation from chemical fumes, and crushing injuries.”
Other occupational health hazards include exposure to
intense heat, poor ventilation, vibration, dust, fumes,
repetitive stress injury (RSI), intense noise, manual handling
(e.g., lifting) of heavy machinery, and biological and chemical
hazard.® In underground mining, poor ventilation causes
respiratory failure that may lead to brain malfunction or
even death. As SSM usually has more inferior structures,
the increase in the risk of a tunnel collapse or subsidence is
not remote. Also, small-scale miners are known to operate
following their convenience, thus posing risks on the possible
adverse environmental impact. This makes the mining site
more prone to landslides and loss of ecosystems.*® Long-
term exposure in the mining industry to various factors, such
as vibration, noise, dustiness, and unfavorable microclimate,

is hazardous to every miner’s health, manifested by elevated
general and occupational morbidity and a higher rate of
biological aging.® As such, there is also a need to study the
accompanying environmental hazards in mining operations.

Environmental Impacts

The impact of mining on the environment is vast and
affects almost if not all sectors of the environment.?* The
construction of infrastructure and associated building
leads to disturbance of ecosystem leading to soil erosion,
deforestation, habitat loss, and decline in the species present
at the area.?* Since the mining activity is a continuous process,
the constant generation of acid or alkalis occurs, and the
often-incessant burden is added to water bodies of mining
areas. The drain out of these minerals to aquatic environments
has a drastic impact on the marine environment.

Coehlo, Teixeira, and Gongalves (2011) enumerated
some adverse environmental effects such as contamination of
soils and aquatic sediments, landscape alteration, subsidence,
and changes in vegetation.”” These eventually result in surface
water pollution, air pollution, groundwater degradation, and
loss of productive land.?” Mining also has health impacts. In
processing gold, for example, cyanide is being used to extract it
from the ore. The residue of the solution causes contamination
to both water and soil. This renders the streams to be acidic,
which destroys aquatic life. The discharge of mine effluent
and seepage from tailings and waste rock impoundments
cause water pollution.”® The significant mining impacts on
water quality are acid mine drainage (ARD), heavy metal
contamination and leaching, processing chemicals pollution,
and erosion and sedimentation. All these severely degrade
water quality killing aquatic life and smothering watershed
vegetation. Overall, this makes water virtually unusable.”®
Toxic heavy metals such as lead, zinc, copper, arsenic, mercury,
and cadmium are released from acid-mine drainage.?® They are
leached out and carried by acidic water and are deposited in
a more or less level land.? 'This can be acted upon by bacteria
and methylated.”? When in organic form, the methylated
heavy metal can readily enter the living organisms and
become deposited in their tissue, and while in their tissues,
metals can interfere with normal metabolic processes.?’

One of the contributors to the geomorphological
changes in mining sites is deforestation. Due to the informal
nature of ASM and SSM, no responsibility is held for the
proper and safe closure of mining sites. With that, damaged
and chemical-contaminated soil and water bodies are the
main problems. Deforestation also occurs to accommodate
mining sites; however, it can cause landslides, poor water
quality, a decrease of biodiversity, and poor soil quality.*

Health Impacts and Occupational Hazards

The traditional picture of the working conditions
in mining and quarrying is that the work is physically
demanding and dangerous due to heavy and awkward
loads, unstable underground structures, heavy tools and
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equipment, significant accident risks, exposure to toxic
dust and chemicals, heat, and cold. The adverse working
conditions can cause a variety of occupational diseases.*! This
is the same with Winmore and Tafadzwa’s (2014) findings
wherein mining tools and equipment and exposures to dust,
heat, and humidity were the perceived hazards causing health
problems among small-scale miners.* Thus, miners become
physically unfit to work, which brings a day without a job
thus a day without pay or income.*? Rebello et al. (2021) also
mentioned that various stress factors are often faced by miners
every day.** 'This includes thermal stress, musculoskeletal
disorders, chemical hazards, vibration, UV exposure, coal
dust, and noise. This can lead to occupational diseases and
injuries such as pneumoconiosis (a lung disease caused by
excessive dust inhalation), lacerations, cuts, and crashes,
asbestos mesothelioma (severe fibrosis), silicosis (fatal lung
disease), skin diseases, emphysema, chronic obstructive lung
disease and hearing loss.*** In a study in Ghana assessing
workers’ knowledge and views on the hazard of gold mining,
results showed that most (63.3%) workers had insufficient
understanding of occupational health and regulation.'

Accidents

Thousands of miners die in accidents every year, and
many more are injured, especially in coal and hard rock
mining. In a sub-Saharan African study, the lower extremities
were the common body parts likely to be injured among SSM
workers. Falling was the most common accident, while the
most common types of injuries were lacerations, burns and
scalds, contusions, and abrasions.3® Similar to that, in Turkish
open-cast mines, surface installations, workshops, and mining
areas showed the highest probability of serious non-fatal
accidents occurring in transport and manual handling.??
Fractures and contusions are the most frequently occurring
injuries in SSM, with the collapse of the mine pits, drowning,
crushing, and falls the most commonly reported cause of
accidents.?>* In addition, Duarte et al. (2019) found that
mining equipment also brings forth accidents.® The study
also found that proper training programs and other safety
measures decrease these hazards' risk.* Current numbers may

Table 1. Mining disasters reported in Benguet, Philippines

SSM in the Philippines

be underestimated because informal mining (artisanal, illegal,
and SSM), which generally has worse working conditions,
is not represented in national records.

Mining disasters have also been reported to occur in
certain areas in the Philippines, as shown in Table 1.

Cyanide Exposure in Mining

Cyanide exposure is one of the risks in SSM. Cyanide
has been used worldwide to extract gold and silver as it helps
separate metals from ore.**? Singly or in combination with
other chemicals, cyanide can be lethal and cause adverse
impacts to health and the environment.**

In the Philippines, most gold mines are known to use
cyanide solutions to extract gold. Cyanide is a toxic substance
as it blocks the transfer of oxygen from the blood to the body
tissues, which leads to the accumulation of lactate in the
body. This substance comes into contact with miners through
skin absorption or inhalation.* A study in Ecuador found
a high cyanide concentration in river surface due to residue
of mercury-contaminated tailing from 87 gold processing
centers in southern Ecuador.*

In a study conducted in small-scale mines exposed to
cyanide in Camarines Norte, Philippines, children ages 17
years old and below experienced cough, wheezing, shortness
of breath. Three children had pneumonitis, and 2 with
pulmonary tuberculosis. About 65% of the children had
lead levels above 10 ug/dl, with the highest value at 25 ug/
dL¥ Meanwhile, a cross-sectional epidemiological study
in Burkina Faso showed mean blood lactate levels were
significantly higher in miners using cyanide (4.7 mmol/L,
95% confidence interval (CI) 3.8-5.6 mmol/L), compared
to non-cyanide using miners (3.4 mmol/L, 95% CI 2.9-3.7
mmol/L)) and other community members not involved in
mining activities (2.8 mmol/L, 95% CI 2.4-3.2 mmol/L). The
study found that the use of cyanide is associated with negative
health effects.®® Basu et al. (2015) such as psychosocial,
cardiovascular, respiratory, and sexual risks, nutritional, water
and sanitation issues, malaria, upper respiratory tract diseases,
especially pulmonary tuberculosis and silicosis, and skin
diseases, and injuries and accidents.?

Municipality Mining Disasters

Itogon

e A miner died of suffocation due to gas poisoning inside the mining tunnel at Loacan, Antamok, Itogon, Benguet. The mining

site was a former operation site of Benguet Corporation, an abandoned mining site. It later opened again to small-scale miners
who were required to sell their produce to the company (Quitasol, 2010).3¢
e Six miners were trapped inside the tunnels because the walls collapsed due to flooding. Only three were rescued (Quitasol,

2010).3¢

e Fourteen miners were trapped in an underground in a mine in Itogon. The Cordillera Peoples Alliance has blamed the Itogon

tragedy on the Benguet Corporation (MAC, 2008).5

e In 2018, when Typhoon Mangkhut (Ompong) struck the Philippines, it buried around 100 miners alive due to massive
landslides. It took a whole week before all bodies buried were retrieved from the 20 feet mud believed to be caused by

tunneling activities of the AGSM sector (Manza, 2020).%®

Mankayan e A section of a mining town in Mankayan was declared a danger zone due to landslides after a few days of heavy rainfall (Ramo,

2009).%

Tuba e Two miners were killed due to landslides brought about by heavy downpours in the area (Dumlao, 2012).4°
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Mercury Exposure in Mining

SSM is the most significant contributor to mercury
emissions, contributing to about 35% of emissions globally.*’
Mercury is used for gold extraction in artisanal and small-
scale gold mining.®® This chemical is commonly used in
gold extraction as it is relatively cheap, easily accessible, and
effective in extracting gold.”!

In SSM in Western Mindanao, workers were found
to be exposed to high levels of mercury. Gastrointestinal
complaints of the workers were significantly associated with
elevated hair methylmercury levels.”?> Moreover, the study
showed a relationship between elevated diastolic blood
pressure and gastrointestinal complaint.*? Furthermore, a
study by Samaniego et al. (2020) in an abandoned mercury
mine area in Puerto Princesa, Philippines, showed that
total Hg (THg) concentrations found in soils (0.04-67.5
mg kg-1), mine waste calcines (52.7-924.2 mg kg-1),
river sediments (1.8-119 mg kg-1), and marine sediments
(0.04-12.7 mg kg-1) were elevated compared to the global
background of 0.045-0.16 mg kg-1.° The presence of high
concentration was due to the released Hg from the mine
operation. This gives an overview that residents within the
vicinity may be affected by Hg exposure.®® In 2017, it was
reported that chronic mercury poisoning occurred in two
barangays in Palawan, Philippines, and both are near an
abandoned mercury mining site. The residents were found to
be suffering from chronic mercury poisoning due to eating
contaminated seafood.” Further, a study in Mindanao found
that mercury mining wastes contaminate soil quality, crops,
and fish. It was found that mMcHg intake within the vicinity
was almost three times the JECFA PTWI of 1.6 pg/kg bw.>
Another reason for the high mercury contamination is the
unregulated nature of SSM. In 1997, a study conducted in
Itogon-Suyoc Mine, Philippines, showed various symptoms
of occupational-related health risks among mine workers
exposed to mercury, such as cough and breathing difficulty
being abnormally high among exposed workers.® Other
prevalent health symptoms among the exposed workers were
excessive sweating, hypertension, and constant muskulo-
skeletal pain.®? Despite these, the government lacks specific
regulation and monitoring system for safety and health
among small-scale miners in the Philippines even though
this sector has contributed.

BEST PRACTICES ON MINING IN THE
PHILIPPINES

Mercury Reduction

In general, the gold processing method used in the
Philippines is the technique called whole-ore amalgamation.®
This method requires mercury when the ore and water
mixtures are milled to recover the gold as mercury forms an
amalgam with gold. The amalgam is blowtorched to allow the
mercury to evaporate and thus recovering the gold from the
amalgam.®® However, in recent years, the small-scale miners

in Benguet have had a mercury-free method of extracting the
gold from the ores. Incorporating borax in mining processing
started thirty years ago in Benguet, Philippines as a miner
discovered that using borax can quickly recover gold.”” The
mercury-free gravity-borax method (GBM) employs the
same equipment as whole-ore amalgamation except that
the added chemical is borax instead of mercury.® Borax
usage in ASGM is expected to be less toxic because ASGM
miners have very low exposure to the said chemical. Since
boron vaporizes at an immensely increased temperature,
no dust and evaporation are produced. Boron also does not
penetrate the skin, unlike mercury.®

The adoption of mercury-free gold mining protects the
male SSM miners themselves and the women and children
involved in processing the gold ores.”® Moreover, more
gold is recovered with this method, the cost is much less,
and it is readily available.’” This was also shown in a study
in Kalinga that introduced GBM to the small-scale miners
there.® The same study introduced small-scale miners in
Camarines Norte, but few adopted the technique. This shows
how GBM, a far safer and eco-friendly alternative of whole-
ore amalgamation, is not yet well-known throughout the
Philippines, although it originated in the country.

Efforts to also introduce GBM to other countries were
attempted. In Sorata, Bolivia, the process of GBM yielded
more gold when used by medium-scale miners, and the
miners later adopted it; moreover, healthcare providers were
also trained in a 2-day seminar about amalgamation and
its alternative (GBM).>®

Another mercury-free method in gold processing is the
gravity concentration technique. A sluice box covered with
jute, carpet, or corduroy cloth is needed to separate the gold
grains from the ore-water mixture.®” The material covering
the sluice box is washed to retrieve the gold further.®® This
is practiced in the Philippines and other countries like in
Guianas, South America, wherein the recovery rate of gold
using the method was studied and resulted in a strong
recovery rate of 91%.%

Cyanide Reduction

'The use of cyanide in gold processing is also prevalent in
the Philippines. The process of cyanidation includes carbon-
in-leach, carbon-in-pulp, and heap leach methods in which
cyanide is involved in the dissolution of gold. The carbon-
in-leach method consists in subjecting the gold ore through
a zinc oxidation process to recover the gold, which takes 15
days to complete. On the other hand, the carbon-in-pulp
technique includes the addition of lime, water, and grounded
gold ore to a cyanide solution. Cyanide is then added after
8 hours, followed by activated carbon after another 8 hours.
Heap leaching is a method of processing mine tailings where
cyanide is added after two days. In Benguet, carbon-in-leach
and heap leaching are used.®® In Australia, cyanide-free gold
recovery was developed. This involves using thiosulphate,
which is safer and has less negative environmental impact,
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as an alternative to cyanide to dissolve the gold.*? The gold
yield in a cyanide-free method is comparable to when cyanide
is used in some cases; however, better yields are observed
when preg-robbing ores are involved. Preg-robbing ores
are natural carbon substances that do not absorb the gold-
thiosulphate complex.®® A recent project testing the gold
recovery rate of thiosulphate was conducted in Menzie,
Western Australia. This project aimed to reach the goal of an
80% recovery rate, but the yield was 85% when the cyanide
alternative was used.®

Lead and Silica Reduction

Silica is a chemical compound found in ores, and its dust
particles can be generated through mechanical methods of
processing the ores in SSM. These dust particles are relatively
small and thus can be easily inhaled.® In reducing silica
dust exposure, technologies such as local exhaust ventilation,
process enclosure, wet techniques, and elimination or
substitution should be employed.®® Lead also has the same
case as silica when ground mechanically, and this had been
linked to lead poisoning that happened in Nigeria in the 2010s
that claimed lives of children.®” Thus, to reduce the exposure
for silica and lead through mechanical methods, the spray
misting way was studied in Nigeria. The study results showed
that when the spray misting technique was used instead of
the dry mechanical method, it led to a 95% reduction in
lead exposure and an 80% reduction in silica exposure. This
method was the first intervention to be made to decrease silica
and lead exposures in ASGM.* This intervention also led to
a 32% decrease in the blood lead levels of the 61 respondents
of the study in the 19 months duration of the project.®’ This
method is also being promoted in the Philippines for the

safeguard of small-scale miners.

Green and Climate-Smart Mining

The Climate-Smart Mining initiative is designed
for developing countries with rich mineral deposits to
help these nations cope with the increasing demands for
minerals towards clean energy transition by reducing adverse
environmental impacts through reducing “environmental and
climate footprint.” There is a growing demand for clean energy
technologies as the world shifts to a more environment-
friendly energy source. The “Minerals for Climate Action:
“The Mineral Intensity of the Clean Energy Transition,”
report by the World Bank Group estimated that there would
be high demands for minerals such as graphite, lithium,
and cobalt for the same reason, thus opening the need for
Climate-Smart Mining Practices.”

'The Philippines is also moving towards adopting green
technologies for mining. A project by the Department of
Science and Technology — Cordillera Autonomous Region
(DOST-CAR) and University of the Philippines Diliman
(UPD) in Itogon, Benguet has an alternative to traditional
gold processing uses mercury or cyanide as chemicals. This
is the “enhanced gravity concentration flotation-extraction

SSM in the Philippines

process” that is more eco-friendly by ensuring that the wastes
generated from the sites are “safe and non-pollutant”.”! Aside
from Benguet, green mining pilot plants were also set up in
Jose Panganiban in Camarines Norte, Cabadbaran in Agusan
del Norte and Nabunturan in Compostela Valley which are
areas known with SSM.”

Safety Practices

A study by Mones (2018) in areas of Benguet, Camarines
Sur, Agusan del Sur and South Cotabato, provinces of the
Philippines, showed the saflaborety practices of SSM
miners.”” Two areas in Benguet were studied, and it was
shown that first aid safety training was conducted to miners
in the area. In one area of the study, nurses were said to
be stationed at the site. Safety tools such as safety boxes,
breakers, and control sites were also available in the SSM.
In South Cotabato, Philippines, rescue operations offered
by LGU were far from the area of study; thus, miners there
have associations called ‘minero unity’to rescue miners during
disasters or accidents, and safety meetings are conducted every
month. In Agusan del Sur, medical bills are handled by the
contractors in times of an accident. A Buddy system is also
implemented for workers who go in and out of the tunnel.

LGU Efforts towards Best Practices

RA 7160 (Local Government Code of 1991) was signed
in 1991, which emphasizes that the LGUs are autonomous
in order “to enable them to attain their fullest development
as self-reliant communities and make them more effective
partners in the attainment of national goals” (RA 7160,
1991), and thus subsequently giving the LGUs to regulate
the SSM industry within their respective areas.™

'The issue of hazardous chemicals used in SSM is actively
addressed. The recent actions are in 2019 as mercury use
in SSM in South Cotabato was banned per EO 20 s. 2019
“Prohibiting the Use of Mercury in Gold Ore Processing
in T’boli, South Cotabato.” The LGU, on the other hand,
promotes the use of the gravity method in place of mercury
in gold extraction.” In Itogon, Benguet, cyanide use is barred
following environmental problems.” Two years prior, the
cyanide used in mining activities in Itogon was suspected of
having leaked in a river in the said area, causing the water in
the river to turn color blue.”” As a result of this, mercury use
in SSM has been banned under the power of EO 79 signed
in 2012.

A study conducted in 2013 introduced GBM in
Camarines Norte; however, very few adopted this mercury-
free method of gold processing, and mercury use was still
evident in the province.”® Following this, in 2016, the LGU
Camarines Norte, Philippines collaborated with an NGO,
Ban Toxics, and signed a memorandum of understanding
(MOU) to begin activities regarding technical and health
training to facilitate the transition to mercury-free use in gold
processing and in 2018 mercury use was being monitored
in Camarines Norte.”®”
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In 2011, 19,000 children were estimated to be working
at 45 small-scale mines in the Philippines, according to the
ILO.% In Camarines Norte, children 10-17 years old are
highly engaged in compressor mining because of poverty or
school allowance.” Compressor mining is done by digging
holes in shallow waters to recover the gold ores that may
be trapped in there. The miners are set to descend in the
waters with a hose in their mouths attached to a compressor
to supply air when the miners are below the waters.®” The
Camarines Norte LGU, in partnership with ILO, ended
child labor in this province.®! Also, a preventive measure in
South Cotabato included using the ID system in miners to
alleviate child labor and mining accidents.® Furthermore,
compressor mining is long banned in the Philippines under
the power of EO 79.

The other efforts of the LGUs in SSM include the
relocation of the mining sites to safer places that are
not landslide and flood-prone areas (South Cotabato,
Philippines), banning open-pit mining (Zamboanga de
Norte, South Cotabato in the Philippines), setting up
Minahang Bayan Center (South Cotabato) for easier permit
processing, and formation of the task force against illegal
mining for accident prevention and control environmental
concerns (Benguet).8%

Legislative measures

The 1987 Philippine Constitution Article XII Section
2 states that “the exploration, development, and utilization
of natural resources shall be under the full control and
supervision of the State.” Thus, SSM being an industry
that uses the natural resources of the Philippines, is strictly
regulated.® The earliest attempt to regulate SSM in the
Philippines was during the passing of PD 1899 (Establishing
Small-Scale Mining as a New Dimension in Mineral
Development) in 1984. By this law, permits or licenses that
are renewable for two years are issued to small-scale miners
to assist in generating profits, especially to workers in rural
areas provided that “they are holders of valid and existing
mining rights, who have subsequently complied with existing
mining laws, rules and regulation” before the passing of the
PD 1899.¢

This is followed by the Republic Act No. 7076, which
created the “Minahang Bayan.” However, the implementing
rules and regulations under DAO 1992-34 state that all
activities outside “Minahang Bayan” are to be powered by
the PD 1899.7 In 1995, RA 7942 (“The Philippine Mining
Act”) was signed. Included in its implementing rules and
regulations (as contained in Department of Environment
and Natural Resources (DENR) Administrative Order
No. 2010-21), local ordinances and executive issuances on
mining must be consistent with the Philippines Constitution.
'The Philippine Mining Act Law provides a regulatory and
institutional framework for a mining operation, hoping that
foreign capital is brought into government. It also states
community consultation, local government empowerment,

concern for indigenous communities, equitable benefits
sharing.® Table 2 summarizes the relevant laws affecting
the mining industry in the Philippines.

The creation of RA 7076 in 199 raised conflicts against
the PD 1899 between the implementing government bodies
regarding its implementation and regulation. There was no
repeal made for the following laws succeeding PD 1899,
not even RA 7942. Thus, several attempts were made to
“harmonize” the two laws until EO 79 (Institutionalizing
and Implementing Reforms in the Philippine Mining Sector
Providing Policies and Guidelines to Ensure Environmental
Protection and Responsible Mining in the Utilization of
Mineral Resources) was signed in 2012, establishing that
SSM should follow the RA 7076.”” However, People Small-
Scale Mining Act of 1991 is considered to be a failure in
attaining its objectives. This happened due to multiple reasons
such as policy overlaps, confusion among stakeholders, poor
compliance and enforceability issues, lack of capacities
of regulators and agencies to provide necessary support
infrastructure. Furthermore, issues related to implementation
laws were discussed by Clemente (2019).® Her study stated
four (4) significant issues related to the implementation,
and these are (1) circumvention of permits, (2) interfacing
with LGUs, (3) delays in the declaration of IP claims, (4)
institutional issues of NCIP.”®

It was suggested that in attaining the set objectives, a
more explicit direction is needed, sounder regional-based
strategies, well-formulated roadmaps must be established
parallel to legal frameworks, and comprehensive profiling
of sector per community, municipal, and provincial level.’®
United Nations Development Programme stipulated that
mining-related strategies and activities should be included
in the development plans. This includes integration
into national and regional development plans, land use
plans, macroeconomic plans, fiscal revenue projections,
infrastructure plans, public service delivery plans, human
resource development, and education sector policies.”

According to ICLG (2021), the recent political
development affecting the mining industry is the conservative
position on mining and the continuous implementation
of a moratorium on new mineral agreements.” DENR
Administrative Order No. 2018-13 has lifted the suspension
on accepting, processing, and approving applications for
exploration permits. While DENR Administrative Order
No. 2107-10 imposes a ban on open-pit mining.”

The Philippines has signed several treaties and
conventions. With International Labour Organization, the
Philippines ratified the C176 (Safety and Health in Mines
Convention), C138 (Minimum Age for Admission to
Employment and Work), and C182 (Work Forms of Child
Labour), among others.”® On the other hand, Minamata
Convention was also signed by the Philippines in 2013.
This convention was endorsed following the disaster in
Japan. The Minamata bay was contaminated by hazardous
chemicals containing methylmercury from 1932 to 1968.1%
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Table 2. Summary of relevant laws affecting the mining industry in the Philippines

Law Name Description

Republic Act Philippine Mining Act “All mineral resources in public and private lands within the territory and exclusive

No. 7942 economic zone of the Republic of the Philippines are owned by the State. It shall be
the responsibility of the State to promote their rational exploration, development,
utilization, and conservation through the combined efforts of government and the
private sector to enhance national growth in a way that effectively safeguards the
environment and protect the rights of affected communities” (RA 7942, 1995).87

Presidential Labor Code of the Philippines This PD governs the Philippines' employment practices and labor relations

Decree No. 442

(DOLE, n.d.).#8 This law also states that hazardous occupation is not allowed for
18 years old and below and that the minimum age requirement for working is
15 years old (Human Rights Watch, 2015).87

Republic Act Local Government Code of 1991 This law gives autonomous powers to local government units “to enable them to

No. 7160 attain their fullest development as self-reliant communities and make them more
effective partners in the attainment of national goals.” This also gives LGUs the role
of promoting and regulating SSM (RA 7160, 1991).74

Republic Act Toxic Substance and Hazardous “It is the policy of the State to regulate, restrict or prohibit the importation,

No. 6969 and Nuclear Wastes Control Act manufacture, processing, sale, distribution, use and disposal of chemical substances
and mixtures that present unreasonable risk and/or injury to health or the
environment; to prohibit the entry, even in transit, of hazardous and nuclear wastes
and their disposal into the Philippine territorial limits for whatever purpose; and
to provide advancement and facilitate research and studies on toxic chemicals”

(RA 6969, 1990).°

Republic Act Clean Air Act This act aims to achieve and maintain quality air for Filipinos through

No. 8749 comprehensive air management policies and programs (DOH, n.d.).”*

Republic Act Ecological Solid Waste RA 9003 is an act that aims to protect the public’s health and the environment

No. 92003 Management Act through a “systematic, comprehensive and ecological waste management program”
(Aquino, Derequito, & Festejo-Abeleda, 2013).72

Republic Act Indigenous Peoples’ Rights Act This act recognizes and promotes all the rights of Indigenous Cultural Communities/

No. 8371 Indigenous People (ICC/IP) per the 1987 constitution (RA 8371, 1997).% This
protects the land of ICC/IPs in activities such as mining by acquiring their informed
consent first (ICLG, 2021).74

Republic Act People Small-Scale Mining Act This legislation aims to generate more employment opportunities in the mining

No. 7076 of 1991 sector and provide an equitable sharing of the nation’s wealth and natural resources
by implementing the People’s Small-Scale Mining Programme (Granadillos &
Parafina, 2020).Y7

DENR Small-Scale Mine Safety Rules and This AO created the rules and regulations for small-scale mining. Under this, safety

Administrative  Regulations inspections and training shall be provided for the SSM workers (Mones, 2018).7

Order 1997-30

Executive Institutionalizing and Implementing The passing of EO 79 as legislation had put the SSM industry as a responsible

Order No.79 Reforms in the Philippine Mining sector by banning mercury and compression mining. This law also limited

Sector, Providing Policies and the natural resources that can be mined to gold, silver, and chromite only
Guidelines to Ensure Environmental (DOST-PCIEERD, 2018).7
Protection and Responsible Mining in
Utilization of Mineral Resources
DENR Revised Implementing Rules and This is the revised implementing rules and regulations for EO 79. Under this
Administrative  Regulations of RA 7076 DAO, contracts shall be awarded by the Provincial/City Mining Regulation Board

Order 2015-03

(P/CMRB). This also limited the Minahang Bayan for six years and established that
the qualification for granting mining contracts are groups of small-scale miners or
cooperatives. Moreover, a centralized custom mill shall be required in Minahang
Bayan sites (Basilio, 2015).°

Republic Act An Act Strengthening Compliance RA 11058 aims to provide quality welfare and well-being to employees by

No. 11058 with Occupational Safety and Health preventing workplace-related accidents, deaths, injuries, and illnesses through
Standards and Providing Penalties for ~ the promotion of occupational safety and elimination of health hazards
Violations thereof (BWC-DOLE, n.d.).”¢

DENR-MGB Clarificatory Guidelines for This was a memorandum passed during the pandemic concerning COVID-19

Memorandum establishing the Contingent Liability wherein protocols such as “personal profiling, physical distancing, personal

Order No. and Rehabilitation Fund for Dredging hygiene, and sanitation” are required for workers in SSM; moreover, mining

2020-004 Projects/Activities Pursuant to the contractors or permit holders are to issue personal protective equipment and

DPWH-DENR-DILG-DOTR Joint
Memorandum Circular (JMC) No. 1
Series of 2019.

other medical supplies needed by the workers necessarily (ICLG, 2021).*
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The treaty aimed “to protect the human health and the
environment from anthropogenic emissions and releases of
mercury and mercury compounds.”"!
above, the use of hazardous compounds (mercury, cyanide,
etc.), exploitation of child labor in some areas, and the
overlooking of safe working conditions in the SSM industry
are still prevalent. This shows how the SSM industry still
needs attention from both the national and LGUs. Existing
laws are combatting these issues; however, there is a need
to implement these legislations strictly.

The mineral sector must continue to increase efforts
in making its operation sustainable. The best way is to
approach the problems holistically. There should be proactive
management and continuous engagement between and
among all stakeholders throughout the life cycle of mining
projects. Sustainability emphasizing institutional leadership
and technological innovation, intra-and intergenerational
equity that aims to sustain mineral sources in the long-
term horizon. Specifically, for ASM and SSV, it is vital to
take note of sustainability issues related to mining, such as
risks associated with using mercury, capacity to internalize
environmental and social costs, coexistence with large mining
companies, child labor exploitation, technical skills, and
access to technology.'®

There is also a mining and environmental plan, which
addresses both the technical and social issues. In this
framework, sustainable development is sought, such as
improved metal recovery and less metal present in waste

However, as discussed

material, planning for mine closure, public perception and
community issues, and public reporting of a corporation's
environmental performance.’® Inaddition, the principle under
this plan should uphold measures and strategies including
minimizing the depletion of non-renewable natural resources,
‘polluter pays’ principle, resource efficiency, full costing and
environmental impact assessment, FPIC principle, public
participation, transparency and accountability, and multi-
stakeholder partnerships in the public interest.”

CONCLUSION

Several occupational health hazards and problems are
identified in this study to exist in mining. Also, mining
produces adverse impacts on the environment. If unmitigated,
continuous degradation of the environment leads to more
health hazards to the workers and people residing near the
mining area.

This study has shown some of the best practices in
mining in the Philippines and internationally, such as mercury
reduction or replacement, cyanide reduction, silica reduction,
and safety techniques. The local government efforts were also
shown on safeguarding health and safety among miners and
the environment and laws and legislative measures in the
Philippines to promote sustainable and safe mining.

There is a need to ensure the health and safety of
mining industries, where all stakeholders must fulfill their

respective roles. Government should come up with policies
and programs coupled with regulatory framework and
monitoring. Communities, on the other hand, need to build
up their capacities for OSH in SSM. Also, access to a broader
range of related information about mining should be made
available.

Together with the United Nations policies in pursuit
of sustainable development and the consensus expressed
at international conferences during the last decade, these
trends have deepened social awareness and set the stage for
enhanced social responsiveness from all sectors of society.
However, the government can only do much if the operation

of SSM is not formalized.
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