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Fine Particulate Matter Monitoring in Taiwan
The Taiwan EPA established air quality monitoring stations years ago to monitor and publish online real-time
air quality information. Taiwan’s residents thus have access to detailed data and first-hand, accurate advice
from the EPA to help safeguard their health.

P

M 2.5 refers to solid particles, or solid particles
mixed with liquids, that are suspended in the
air and are 2.5 μm or less in aerodynamic diameter.
Being of such small diameter, PM 2.5 can enter the
pulmonary alveoli of the lungs and even pass through
blood vessel walls into the bloodstream. Its impact
on the cardiovascular and respiratory systems is the
main cause for concern.

oxides (NOx), Volatile Organic Compounds (VOCs),
ammonia and other gaseous precursors undergo
complicated chemical reactions in the atmosphere.
The monitoring of PM 2.5 in the atmosphere must
therefore include these gaseous precursors.

Fine particulate matters (PM 2.5 ) can be divided
into primary PM 2.5 – which is directly emitted by
pollution sources – and secondary PM2.5. Secondary
PM2.5 is formed when sulfur oxides (SOx), nitrogen

The EPA is currently operating 76 air quality
monitoring stations around Taiwan and regularly
conducts manual PM2.5 measurement at 31 of them.
Data collected are published in real-time on the

31 Monitoring Stations Produce Real-time
PM2.5 Data
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EPA’s website. Twice a day, forecasts are given for
air quality and UV for the forthcoming three days,
including the PM2.5 indices.
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have the biggest impact upon human health, the EPA
publishes simple and easy-to-understand PM 2.5 air
quality indices and data on its website.

From October to May of the following year, the EPA
monitors for airborne pollutants transmitted from
overseas and issues warnings online and through
news channels when there is a need, as well as
publishing the PM2.5 indices. In conjunction with the
use of the Pollutant Standards Index (PSI), the data
and advice provided helps members of the public to
better protect their health.

The EPA examined PM 2.5 indices of developed
nations and adapted the Daily Air Quality Index used
in the UK to develop Taiwan’s PM2.5 alert system. The
alert system employs a grading of level one to ten
from the lightest to the most serious PM2.5 pollution
which is also presented with different colors. For
example, code 4 indicates the concentration of PM2.5
has reached 36 μg/m3, for which the EPA’s advice is
that people who are susceptible should think carefully
before participating in outdoor activities and pay
more attention to their health conditions. For people
in normal health, the same advice would be given
for a code 7 alert, or when PM2.5 reaches 54 μg/m3.
Real-time air quality data is always available on the

The EPA has discovered that particulate matter is
the main cause behind poor air quality during the
fall and winter months when the seasonal northeast
wind is blowing. Considering that particulate matter
that are 2.5 μm or smaller in aerodynamic diameter

Emission Volumes and Proportions of Various Air Pollution Sources Nationwide
Air pollution sources
Industry (including
power generation)
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Building/Infrastructure
construction dust
Open air burning
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The National Air Pollutant Emissions Inventory is reviewed and updated every three
years, and partial updates are made in the intervening years.

An example of real-time online PSI and PM2.5 index readings and data from an air quality monitoring
station provided by the EPA
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EPA’s website http://taqm.epa.gov.tw, and members
of the public who wish to know how the indices are
calculated can look at the EPA Web page http://
taqm.epa.gov.tw/taqm/tw/fpmi.aspx. Real-time PM2.5
indices and data are always available on the EPA’s
website http://taqm.epa.gov.tw/taqm/tw/PsiMap.
aspx.

Road Transportation and Industrial
Emissions the Main Sources of PM2.5
Analyses of emission inventories from Taiwan’s
air pollution sources show that total annual PM 2.5
emissions for a recent year was 73,855 tonnes. Of
this total, 37% was dust created by building and
infrastructure construction, 16,865 tonnes (23%) was
from industry, and 23% was vehicle emissions.
In the same year, the total amount of SOx, a PM2.5
precursor, emitted into the atmosphere was 119,720
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tonnes, of which industry accounted for 105,261
tonnes, or 88% of the total. The total amount of NOx,
another PM2.5 precursor, emitted into the atmosphere
was 434,160 tonnes, of which industry accounted for
176,100 tonnes, or 41%.
In the future, the EPA will continue to strengthen
c o n t r o l s o v e r e m i s s i o n s t o r e d u c e P M 2.5 a n d
improve air quality whenever pollution control
technology allows. To implement greater control
over pollution sources and enhance and accelerate
the government’s PM2.5 reduction efforts, the EPA is
calling upon operators of industrial pollution sources to
implement their own air pollutant reduction measures.
The EPA will also continue to cooperate closely
with, and offer guidance to, the industry competent
authority (the Ministry of Economic Affairs, MOEA)
in assisting enterprises to phase in improvements so
that residents will be able to breathe clean air.

Water

97.4% of Controlled Enterprises File First Water Pollution
Control Fees Declaration
The EPA began collecting water pollution control fees on 1 May 2015, and the first regular six-month collecting
period ended on 2 November 2015. As of the deadline, 5,359 of controlled enterprises had filed their fee
declarations, which totaled NT$30.58 million.

I

n accordance with a Legislative Yuan resolution, on
31 March 2015 the EPA announced amendments
to the Regulations Governing the Collection of Water
Pollution Control Fees. Since 1 May 2015, the EPA
started to collect water pollution control fees on all
enterprises except livestock industry enterprises and
operators of sewage systems in industrial parks. The
EPA began accepting the first fee declaration on 1
July 2015. According to EPA statistics, 5,500 listed
enterprises were legally required to report and pay
water pollution control fees for the first collecting
period, of which 97.4% did so.
With regard to industrial categories, there were
5,286 enterprises that filed fees totaling NT$24.1
million (78.8% of the total). Regarding the breakdown
by industrial category of fees submitted, 78.8%
(NT$24.1 million) of the total was submitted by 5,286
enterprises. The top three industries were metal
finishing (814 enterprises, or 15.2% of the total

5,359 that filed declarations), electroplating (628
enterprises, or 11.7%), and hospitals and medical
organizations (474 enterprises, or 8.8%). In terms
of total fees collected, the top three industries were
paper manufacturing (NT$3.3 million), the finishing
and textile industry (NT$3.05 million) and power
plants (NT$2.64 million). Seventy-three operators of
industrial park sewage systems also reported and
paid fees totaling NT$6.48 million (21.2% of the total
fees collected).
To encourage businesses to reduce the amount of
wastewater they discharge, the EPA is providing
20-85% water pollution control fee reductions for
enterprises whose effluent quality and volumes are
below the stated maximums. In other words, less
polluted and lower volumes of wastewater mean lower
fees. The EPA is also giving affected enterprises a
one-year grace period (2015) during which all fees
will be halved. The fees will then increase annually
3
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by 10%, so in the sixth year (2020) and thereafter the pay under NT$1,500 in fees (i.e., under NT$10,000
full amount will be collected. Seeing that about 78% annually), with the discounts, the new fee rates should
of enterprises for the first collection period on average not unduly impact their financial flows.

General Policy

Film of Children’s Environmental Wishes Released
With the start of the 21st session of the Conference of the Parties to the United Nations Framework Convention
on Climate Change (UNFCCC COP21) in early December, the EPA made a film – titled For 2030, Children’s
Wishes for the Future in Taiwan – which acts as a time capsule that lays out Taiwan’s vision for a new era
in global history up to the year 2030. The film was shown for the first time on 30 November at Wanfang
Elementary School in Taipei. The EPA is encouraging all citizens to make film clips and upload them to the
EPA’s website of their own visions and hopes of how they would like our planet to be in 2030.

T

he world agrees that to protect the planet
we need to reduce carbon emissions. At the
UNFCCC COP21, the participating nations also
put forward their intended nationally determined
contributions (INDCs). The EU has pledged to
reduce annual emissions by 40% by 2030, while
the US and South Korea have said they will reduce
their annual emissions by 26-28% and 37% of 2005
levels respectively before 2025. On 15 June 2015,
Taiwan passed the Greenhouse Gas Reduction and
Management Act, which stipulates that Taiwan’s
emissions must be below 50% of 2005 levels by
2050. This pledge was made after thorough analyses.
By looking through children’s viewpoints, EPA
Minister Kuo-Yen Wei hopes more people will realize
that environmental protection is not just empty talk but

is about action and commitment, which is the greatest
blessing that we can give to the next generation.
The new generation has simple hopes for our planet
in the year 2030: They want the grass to be green
and the sky to be blue. They want to be able to see
big woodlands and they hope that polar bears and
penguins won’t be extinct. The most moving thing
about the children in the film is that they don’t lose
heart just because they are small and powerless. All of
them suggest small ways to make things better, such
as using public transportation more, taking the stairs
instead of the elevator, turning off lights and taps not
in use, and taking part in the organized clean-ups of
mountains and beaches.

Toxic Substance

PCNs Preannounced as Class 1 Toxic Chemical
Substances
Due to the international trend toward restrictions on the use of polychlorinated naphthalenes (PCNs) and
tetrachloroethene, and tighter controls over the use of formaldehyde, 1,2-dichloroethane, acrylamide,
nonylphenols, and nonylphenol ethoxylates, the EPA has reviewed, revised and preannounced changes to the
list of controlled toxic chemical substances to include the above substances.

T

he amendments to the list of controlled toxic
chemical substances were preannounced on 4
November 2015. The main points of the amendments
are as follows:
1. The decisions of the 7th meeting of the
Conference of the Parties to the Stockholm
Convention in May 2015 listed PCNs (including
dichloronaphthalene, trichloronaphthalene,
4

tetrachloronaphthalene, pentachloronaphthalene,
and heptachloronaphthalene) as Annex A and
Annex C chemicals to be controlled. Since their
bioconcentration characteristics also make them
Class 1 toxic chemical substances under the Toxic
Chemical Substances Control Act, the EPA has listed
them as Class 1 Toxic Chemical Substances. After
examining the scope of the Stockholm Convention
Annex A, the EPA has added the stipulation
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that dichloronaphthalene, trichloronaphthalene,
tetrachloronaphthalene, pentachloronaphthalene,
hexachloronaphthalene, heptachloronaphthalene and
octachloronaphthalene can only be used for research,
experiments, education, or for the manufacturing
of fluoronaphthalene, including the intermediate
materials of octafluoronaphthalene.
2. Adjustments have been made to control
concentrations of acrylamide, formaldehyde,
1,2-dichloroethane, nonylphenols, and nonylphenol
ethoxylates, expanding the scope of controls.

3. Tetrachloroethylene is a persistent environmental
pollutant that has been classified by the International
Agency for Research on Cancer (IARC) of the World
Health Organization as a Group 2A carcinogen. After
taking into account that most dry cleaners in Taiwan
are situated in residential areas, and after examining
the US ban effective 21 December 2020 on the use
of tetrachloroethylene by dry cleaners located in
residential buildings, as well as France’s total ban on
the use of tetrachloroethylene after 1 January 2022,
the EPA has preannounced a ban on the use of this
chemical by dry cleaners from 1 January 2021. No
new permits for its use will be issued from the date of
promulgation of the amendments.

Amendments to the List of Controlled Toxic Chemical Substances
Item

Toxic chemical substance

1

Dichloronaphthalene, trichloronaphthalene,
tetrachloronaphthalene, pentachloronaphthalene
and heptachloronaphthalene

2

Tetrachloroethylene, endosulfan (industrial
grade), α-endosulfan, β−endosulfan and
endosulfan sulfate

3

Nonylphenols (NP), nonylphenol ethoxylates,
acrylamide, 1,2-dichloroethane and
formaldehyde

4

Arsenic pentoxide, diisobutyl phthalate (DIBP),
molybdate red, lead sulfochromate yellow, and
tris(2-chloroethyl) phosphate
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Amendment
Added to List of Class 1 Toxic
Chemical Substances
List of improvement timelines added
Prohibited use/operations added
Control concentration standards
lowered
List of improvement timelines added
List of improvement timelines
deleted

4. The Council of Agriculture
banned the manufacturing,
processing, or import of the
pesticide endosulfan from 1
January 2012, and its sale
or use from 1 January 2014.
Since it can no longer be
used for agriculture, the EPA
has amended the regulations
to state that industrial grade
endosulfan, α-endosulfan,
β-endosulfan and endosulfan
sulfate can only be used for
research, experiments, and
educational purposes.

Toxic Substance

Amendments to Regulations Governing Recordkeeping
for Toxic Chemical Substance Release Preannounced
On 3 November 2015, the EPA preannounced amendments to the Regulations Governing Recordkeeping for
Toxic Chemical Substance Release. This was done in order to strengthen control over the volumes of toxic
chemicals being released into the environment, increase the number of listed toxic chemicals, and stipulate the
guidelines for calculating permitted release volumes.

T

he main points of the revisions to the Regulations
Governing Recordkeeping for Toxic Chemical
Substance Release are as follows:
1. To improve the quality and accuracy of toxic
chemical release data submitted by enterprises, the
EPA has changed the date by which toxic chemical
release volumes for the previous year must be
submitted from 10 January to 31 January of each
year.

2. To let the enterprises have consistent standards
against which they can calculate their toxic chemical
release volumes to make their release data more
consonant with actual circumstances, the EPA
has added the stipulation that the Toxic Chemical
Substance Release Volume Calculation Guidelines
should be used for calculating released volumes of
toxic chemical substances that are subject to the
guidelines announced by the central competent
authority.
5
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Air

Multi-tier Microsensor Network Helps Improve Air Quality
The EPA is currently rolling out its Air Quality Microsensor System with the aim of boosting its ability to collect
air quality data on a “point, line, plane” basis and thus bring about immediate improvements to air quality. Puli
Township in Nantou County has been chosen as the site for the first demonstration of the system. The town will
soon host at least 30 microsensors that will work in conjunction with the air quality monitoring station that has
already been set up in Puli Junior High School.

I

n an update issued on 27 November 2015, the EPA
said that the air quality monitoring station in Puli
Junior High School is collecting data representative of
the whole Puli area on concentrations of harmful air
pollutants such as PM2.5, CO, O3 and VOCs. However,
the station cannot determine the nature of small- and
medium-sized pollution sources. To make up for this
deficiency, the microsensors are spread around the
township to monitor PM2.5 and, like a watchful soldier
on guard duty, the microsensor system is able to
quickly flag up pollution sources in the immediate
vicinity. The EPA is looking forward to being able to
link up the microsensor system with the monitoring
station to create an effective air pollution monitoring

network that can quickly identify pollution sources
from both inside and outside the township.
There are already successful examples of air pollution
monitoring networks in operation overseas, such as
in Amsterdam, Netherlands and Chicago, USA. The
Puli microsensor system uses sensors of international
standard and has local volunteers willing to help
out. The EPA is developing an app for cellphones
that will allow data from the microsensor system to
be downloaded by volunteers and other concerned
residents to give users a better understanding of local
air quality and to stimulate their desire to improve it.

Air

Understanding Weather Factors Better to Strengthen
Poor Air Quality Day Restrictions
At the beginning of November 2015, Taiwan experienced a spell of poor air quality that resulted in the EPA
asking the Ministry of Economic Affairs (MOEA) to request the Taichung Power Plant for load curtailment. To
better understand the air quality improvement efficiency resulting from the load curtailment, the EPA used an
air quality model to estimate the improvement efficiency. The results suggested that the degree of improvement
and the locations with better air quality were highly related to weather conditions. The EPA will continue to
conduct research on suitable restrictive measures that can be written into law and applied under different
weather conditions.

T

he spell of poor air quality over a period of a
few days at the start of November 2015 led the
EPA to take emergency action under its poor air
quality day protocols. The EPA asked the MOEA to
request the operators of Taichung Power Plant to
curtail a load of 180 MW. The air quality assessment
model showed that the load curtailment of 180 MW
led to reductions of 0.01%~0.11% in fine particulate
matter concentrations at monitoring stations in
central Taiwan. Load curtailment of 1,100 MW led to
reductions of 0.13%~0.7% at the same stations, while
load curtailment of 2,200 MW led to reductions of
0.28%~1.46% at said monitoring stations.
6

Air quality is affected by emissions from pollution
sources, the weather, local topography, and other
factors. Of these, the weather has the biggest impact
upon short-term changes in air quality, especially
the diffusion and transmission mechanisms in the
atmosphere. These two mechanisms are primarily
affected by wind speed and meteorological conditions
in the atmospheric mixed layer. The height of the
atmospheric mixed layer represents the height to
which pollutants can diffuse vertically. The pollutants
are dispersed evenly throughout this layer by the
action of turbulence. The higher the atmospheric
mixed layer, the stronger the convection and the

Vol. XVIII Issue 12

Environmental Policy Monthly

higher the chance of pollutants rising up and being
diluted. Wind strength, by contrast, determines the
scope of the area that pollutants can be transmitted
in a horizontal direction: The stronger the wind,
the further pollutants can be carried. The lower air
currents that accompany the autumn and winter
northeast seasonal winds – combined with lower
surface temperatures and weaker sunlight – lead
to a more stable atmosphere. The atmospheric
mixed layer thus hangs lower and pollutants do not

December 2015

readily disperse in a vertical direction in autumn and
winter.
Under such meteorological conditions, improving air
quality requires significantly tougher and more wideranging restrictions on the ground. Since different
weather conditions have differing degrees of impact
upon air quality, the EPA is continuing to conduct
research on suitable restrictive measures that can
be written into law and applied to different weather
conditions.

Environmental Monitoring

High Tech Applied to Protect Taiwan’s Environment
Taiwan’s 2015 IT Month kicked off in November with an exhibition. The EPA was there with a booth anchored
around the theme of “High Tech that Helps Make Taiwan Beautiful.” The EPA exhibited a number of high-tech
environmental technologies and products including unmanned aerial vehicles (UAVs) and the latest air quality
microsensors. Vice Premier San-cheng Chang and EPA Minister Kuo-Yen Wei were present on the opening
day to try on a pair of virtual reality (VR) goggles and experience a simulation of a high-tech way in which environmental personnel seek out pollution sources.

T

echnology seems to be advancing by the day, and
high-tech devices are now able to play important
roles in monitoring pollution sources and air and water
quality. At the EPA’s booth at the 9-day IT show,
which began on 28 November, a range of cutting
edge high-tech environmental devices and equipment
were on display. To gain an accurate picture of
pollution sources and act quickly to eliminate them,
the EPA has joined forces with the National Airborne
Service Corps to use their helicopters to cover large
areas to ensure that pollution sources have nowhere
to hide. .
UAVs are used over smaller areas for the same
purpose, thus giving the EPA a range of in-depth, farreaching, dynamic inspection and monitoring tools.
The VR goggles were unveiled for the first time at the
IT show for members of the public to try on and better
understand the importance of aerial inspections,
by experiencing how environmental personnel can
benefit from a panoramic aerial view.
The new generation of air quality microsensor has
a number of outstanding features including low
cost, as well as ease of use and deployment to give
total coverage in a designated area. The EPA is
currently operating 76 air quality monitoring stations

around Taiwan that are able to accurately record
concentrations of pollutants such as PM2.5, CO and
VOCs in large areas. But since there are many
factors that affect air quality, EPA Minister Kuo-Yen
Wei has come up with the concept of “crowd science
and community participation” to meld the potential
of the microsensors together with public education
in order to clamp down on pollution sources that
adversely affect air quality. The microsensors will
be able to supplement monitoring stations and also
provide timely reminders and learning opportunities to
local residents. A tight-knit network of microsensors
and monitoring stations can thus provide air quality
protection for the whole of Taiwan.
The EPA booth also displayed an intelligent water
quality management system that displays interactive
projections of land formations, rivers, and sand spits
that facilitates accurate water quality monitoring and
improvements at both micro and macro levels. Guided
by the concept of sustainability, the EPA is actively
adopting a policy of “point-line-plane combined
protection for water, land and air” to make Taiwan a
more attractive place.

7
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President Ma Ying-jeou (second from right) and Vice Premier San-cheng
Chang (first on right) visit the EPA booth at the 2015 IT Month exhibition.

Environmental Inspection

EPA Awarded for Crackdown on Illegal Toxic Wastewater
Discharging
The EPA received an award from the Executive Yuan for its meritorious performance for a Sustainable Environment and Local Governance. On 11 November 2015, Premier Mao Chi-kuo presented the award to the EPA to
recognize its efforts in cracking down on crimes involving the discharge of toxic wastewater.

T

o protect soil and aqueous environments from
contamination by wastewater containing heavy
metals, the EPA established a special task force
to clamp down on crimes involving the discharge
of toxic wastewater. This task force broke away
from conventional thinking and spared no efforts to
crack down on illegal wastewater discharging on all
fronts. A case in point is the electroplating industry
in Changhua. Knowing that Changhua is an area
where electroplating industries cluster, the task force
searched for high risk enterprises and hot zones with
high contamination, and reined in the major offenders
in one fell swoop. In so doing, the task force showed
its high precision and efficiency in law enforcement.
As wastewater containing heavy metals has been
proven to be hazardous to human health, the EPA’s
bold action not only greatly improved the water quality
in irrigation ditches, but efficiently protected farmlands
and the safety of rice crops.
8

The EPA’s task force proved adept at using
information technology and scientific equipment to
create new ways of inspection. By collaborating with
prosecutors and the police, and coordinating both
internally and externally, the task force was able to
integrate their professional expertise to investigate the
intricate modes of committing violations. In the end,
the task force clamped down on enterprises which
discharged toxic wastewater into irrigation ditches.
After five major waves of inspections, 35 enterprises
were indicted and 24 were ordered by the EPA
to suspend operations. It is estimated that more
than 3,000 tons of highly toxic wastewater from the
electroplating industry were prevented from being
discharged into the environment. This has enhanced
the irrigation ditch water quality passing rate to nearly
100%, and enabled the recovery of the ditches’
ecosystems. Fish can now be seen swimming in the
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ditches again.
The EPA’s efforts benefited 5,500 hectares of rice
crops and weeded out some illegal enterprises. In
addition, the EPA also established a successful
precedent for a win-win situation in economic
development and environmental protection. The
electroplating industry’s revenue increased 120%210%. Since 118 electroplating plants were

Premier Mao Chi-kuo (left) presents the award
to the EPA to recognize its efforts in cracking
down on crimes involving the discharge of toxic
wastewater.
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encouraged to relocate to an area designated for
electroplating in Changhua Coastal Industrial Park
where they could be collectively managed, revenue
of electroplating enterprises increased 120%~210%.
To maximize the positive outcomes of this operation,
the EPA has compiled an instruction manual of more
than 50,000 words describing the process mentioned
above. The manual aims to serve as a legacy and is
intended for national circulation.

Environmental inspectors measure an illegal
discharge volume with a prosecutor at night.

Water

Touqian River Constructed Wetlands in Hsinchu City Now
in Use
A new page has been written in the story of cooperation between central and local governments in remediating
the environment. With the assistance of the EPA, the Hsinchu City Government has completed the construction
of Kezi Lake and Xipuzi constructed wetlands on the Touquian River. A ceremony on 2 December 2015 marked
the start of the wetlands in use.

I

n his speech at the ceremony, EPA Minister KuoYen Wei pointed out that having constructed
wetlands in operation at Kezi Lake and Xipuzi on
Touqian River will facilitate greater control over water
quality in the river and create a cleaner riverbank/
eco-corridor environment, as well as help maintain
the river’s base flow. The EPA expects the riverbanks
and eco-corridor to become a good place for local
residents and visitors alike to enjoy leisure or
environmental education activities.

The Kezihu Constructed Wetland is located
upstream of the Nanya drinking water intake point
and encompasses a total area of eight hectares.
The wetland will treat up to 8,000 tonnes daily of
household wastewater from the Kezi Lake drainage
system, equivalent to the wastewater produced by
20,000 people. The wetland will remove significant
amounts of pollutants from the water before it reaches
the Nanya drinking water intake point, and thus help
maintain safe drinking water for local residents.
9
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The Xipuzi Constructed Wetland encompasses 12
hectares of high riverbank area. The wetland will
treat a third of the wastewater from the northern
and eastern districts of Hsinchu City, which passes
through the Xipuzi drainage system before entering
Touqian River. The wetland will help improve water

Policy Monthly
quality in the mid- and downstream sections of the
river by treating up to 16,000 tonnes of wastewater
daily, equivalent to the wastewater produced by
40,000 people. The two wetlands were completed
with a subsidy of NT$52.36 million from the EPA.

Waste

Urban Mining Promoted for Full-scale E-waste Recycling
From 12-15 October 2015, the Taiwan and US EPAs and the North American Association for Environmental
Education (NAAEE) held a Global Environmental Education Partnership (GEEP) conference in San Diego,
USA. Thirty-five environmental education experts representing governments and NGOs in 15 nations were in
attendance, which was the highest number of delegates and nations to ever attend a GEEP conference.

M

any consumer electrical and electronic products
contain precious metals that can be recovered
through recycling. To optimize the recycling of
e-waste, the EPA is working hard on formulating its
urban mining policy that will lead to the establishment
of a national green industry and a system of salvaging
rare resources.
The designs of consumer electrical and electronic
products are evolving rapidly and the speed at
which consumers replace their electronic devices
is thus accelerating accordingly. This e-waste is a
good source of urban mines
containing precious metals
such as gold, silver, palladium,
indium and gallium. The EPA’s
urban mining policy will thus
seek to optimize the recycling of
e-waste.
The volumes of e-waste
generated are increasing
annually, from an estimated
3.9 million items in 2007 to an
estimated 6.5 million items in
2014. Disposing of e-waste
is now an emerging industry,
and the urban mining policy
represents a milestone for the
EPA and will help enterprises
to think up innovative ways to
transform recycled e-waste into
useful products.

10

Since most e-waste contains precious metals, up-todate recycling techniques can extract and reuse them.
Most of Taiwan’s recyclers and reuse enterprises
are only able to extract low-grade precious metals
that are then sold abroad for small profit margins,
while the purer, high-grade rare metals are mostly
imported from overseas. However, in recent years
some Taiwan enterprises have developed techniques
to extract high-grade valuable and rare metals from
recycled e-waste to make high added-value reuse
products.

Most electronic waste contains precious metals that can be extracted
and reused by advanced recycling technology.
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Air

Dry Air Technology Promoted for Sludge Dewatering
The EPA has vigorously promoted using dry air to dewater sludge and reduce its volume by 50%. This will
not only save energy but also reduce air pollution. The sludge treatment market is expected to undergo major
changes due to this new technology.

T

aiwan produces 2.4 million tons of sludge every
year. Although treatment facilities and reuse
organizations have adequate capacity to deal with
such an amount, these facilities and organizations
are often ordered to shut down for not complying with
regulations due to technological issues. This results
in the market becoming unstable and an increase in
treatment prices. Previously, it cost only NT$20003000 to treat one ton of sludge, but the price has
risen to NT$7000-8000 per ton. At present, sludge is
treated primarily by using a high temperature rotary
kiln which has high energy-consumption and other
drawbacks.
To improve this situation, the EPA has vigorously
promoted the introduction of utilizing dry air as a
dehydration method. By so doing, the ratio of water in
sludge can be reduced from 80% down to 60%, and
sludge weight can be reduced to half. Furthermore,
through source dewatering, energy can be saved and
pollution can be reduced. The dry air method seems
to be a worthy way by which sludge can be treated in
the future.
The major ingredients of sludge are water, organic
materials and inorganic materials. Water comprises
about 80% of sludge. Currently, sludge is treated
by putting it in a rotary kiln incinerator, which is then
heated to 600-900℃ to remove the water and burn
the organic materials. The organic materials are then
sintered with the inorganic materials to make artificial
bone materials which can be used as reclaimed
aggregate material. However, to treat the three
major ingredients at the same time is technologically

challenging, while the steam will carry away the bulk of
the energy, rendering it unavailable for use.
The Douliu Wastewater Treatment Plant may serve
as an example. After the operator imported the sludge
dewatering equipment, the amount of sludge was
reduced from 549 tons per month as of August 2014,
to 123 tons per month as of August 2015 – a reduction
of 78%. This has resulted in a great reduction of
sludge treatment fees as well as the reduction of tailend treatment.
Solar Technology Inc. in the Tainan Environmental
Science and Technology Park is another good
example. The company imported sludge dewatering
equipment from Japan in early 2015. After the
equipment was put to use, the monthly sludge output
was reduced from 40 tons in the past, to 20 tons as
of now. Ninety-five percent of the dewatered sludge is
now sent to Germany for further refinement.
Yet another good example is the World Resources
Company (WRC) Pacific Ltd. in Kaohsiung
Environmental Science and Technology Park. The
company uses fluidized bed technology to treat
the electroplating sludge and heavy metal sludge.
It can treat four to five tons of sludge every hour,
with a recess time of only one to two minutes. The
metal-enriched output from the fluidized bed drying
process is then exported to other countries for further
treatment.

News Briefs
Enhancement of Public Participation in Polluted
Site Remediation Preannounced
To encourage the general public to provide comments on
environmental decisions and laws, on 2 November 2015
the EPA preannounced the draft of amendments to Article
2 of the Guidelines Governing Public Hearings Concerning
Remediation Targets of Soil and Groundwater Pollution

Sites, and to Articles 6 and 9 of the Regulations Governing
Environmental Impact and Health Risk Assessments
for Soil and Groundwater Remediation Sites . The
amendments aim to encourage public participation through
increasing access to information and improving online
commenting channels on pollution prevention policies.
In light of the prevalence of computers and mobile devices
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and the fact that the public is more willing to participate in
governmental affairs, the EPA is improving the accessibility
of governmental information. By using internet technology
to publicize environmental laws and regulations, the EPA
is providing online participation channels for the general
public to give their comments, so that the administration
of competent authorities can be improved and that future
policy formulation can be more transparent.

Amendments to Stationary Pollution Source
Installation and Operating Permit Management
Regulations Preannounced
To strengthen the administrative control of local competent
authorities and protect industry rights to apply for air
pollution source installation and operating permits, the
EPA has reviewed and preannounced amendments to
the Stationary Pollution Source Installation and Operating
Permit Management Regulations. The major amendments
achieve the following:
(a) Adjustment of the threshold over which a permit
amendment application is required for the increase of air
pollutant emission volumes. Taking particulate matters for
example, the threshold for operation and emission permit
amendment application has been lowered from 15 tons to
10 tons.
(b) Strengthening of administrative control of competent
authorities for permit review and urging enterprises to
carry out test runs in accordance with the application.
(c) Creation of a reasonable calculation methodology for
volatile organic compound emission calculations, to unify
air pollutant emission volume calculations.
(d) Protection of industry’s rights by adding provisions
allowing enterprises to operate while competent authorities
complete the permit extension review procedure.

Thirty-one Enterprises Receive 2015 Enterprise
Environmental Protection Awards
The 2015 Enterprise Environmental Protection Award
ceremony was held on 4 November 2015. The following
enterprises have been awarded gold medals: China
Airlines, First Bank, United Microelectronics Corporation
(UMC) Fab8A and Taiwan Semiconductor Manufacturing
Company (TSMC). In addition, there were also 10 people
awarded as model designated environmental protection
personnel.

Electricity Revenue from Incinerators Reaches a
New High
Currently, there are 24 refuse incineration plants operating
in Taiwan. In 2014, these incineration plants generated
3.187 billion kWh of electricity, enough for 890,000
households to consume for a whole year. In addition to
internal facility use, these incineration plants sold the
surplus 2.481 billion kWh of electricity to Taiwan Power
Company for NT$5.527 billion, a new record high.
According to the EPA, other than burning garbage and
generating electricity, refuse incineration plants in Taiwan
also did their best during food safety crises and when
the avian flu was at its peak, to burn plasticizers, waste
cooking oil, and discarded objects related to avian flu.
In particular in January 2015, when the avian flu swept
across Taiwan, the workers of these incineration plants
had to burn large amounts of poultry on top of their normal
workload. Thus, a word of thanks is due for these unsung
heroes who spared no efforts in controlling the spread of
the epidemic.
Learning from the experiences of foreign countries,
these incinerator plants were installed by the Taiwan
government years ago. Now, the relevant technologies
have been deeply rooted in Taiwan, and local enterprises
are beginning to participate in the open bidding for the
construction of incineration plants in other countries. It is a
laudable progress.
The results of the 2014 incineration plant evaluation were
recently announced. The EPA gave a Premium Award to
six incineration plants. The Bali incineration plant of New
Taipei City and the Hsinchu Incineration Plant received a
Special Award, whereas the Kaohsiung City Environmental
Protection Bureau received the Regional Contribution
Award for its cooperation in incinerating refuse of
neighboring areas.
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The Enterprise Environmental Protection Awards have
been held for 24 years, and 323 enterprises have received
the award. Among them, 39 enterprises have won
three years in a row. This year, a total of 31 enterprises
have been awarded, including four enterprises being
presented a special award for having won the award
for three consecutive years : China Airlines, Onyx TaHo Environmental Service Co.’s Yilan Branch, Taoyuan
General Hospital of the Ministry of Health and Welfare, and
Chaoyang University of Technology.
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