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Ch1.

Important Policies and Implementation
Achievements

The economic growth and industrial structure transformation in Taiwan
have led to increasingly severe environmental pollution. The inappropriate
emissions of industrial wastewater, waste, or toxic substances have led to soil
and groundwater pollution issues, which have gradually become important
societal issues. In response to a series of pollution incidents that had occurred in
Taiwan since the 1980s, the Environmental Protection Administration (EPA)
Executive Yuan, R.O.C (Taiwan) promulgated the Soil and Groundwater
Pollution Remediation Act (hereinafter referred to as "the Act") in 2000 to
establish the legal basis for domestic soil and groundwater pollution
remediation tasks. The EPA also established the Soil and Groundwater Pollution
Remediation Fund (hereinafter referred to as "the Fund") to allocate funds
specific for response measures, control, and remediation tasks. The EPA also
established the Soil and Groundwater Pollution Remediation Fund Management
Board (SGRFMB) to take charge of setting nationwide soil and groundwater
pollution remediation rules and regulations, formulation and implementation of
related policies, site improvement supervision, fund management and usage,
compensation claims, and investigation/remediation technology development.
To achieve the sustainability of soil and groundwater resources, the EPA
has fully realized the distribution of 21,000 hectares of farmland with high
potential for heavy metal pollution and completed the survey of 338 high
potential pollution factory sites in 2017. It also continues to monitor the
reporting tasks of industrial parks, underground storage tanks, and surface water
sediment. To improve domestic development of professional skills and enhance
the awareness of the general public with regard to soil and groundwater issues,
the EPA expanded the 2017 Environmental Protection Technology Exhibition in
1

2017 and overall activities and incorporated international conferences and
workshops to facilitate understanding of international trends and experience and
increase the professional skills of domestic soil and groundwater pollution
management personnel.
To continue to uphold the legislative intent of the Act, the EPA shall
continue to conduct investigations and evaluations to promote site control and
remediation operations. The EPA shall also continue to improve public
awareness of prevention and remediation to achieve the sustainability of Earth's
resources.
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1.1

Important Policies
To improve the domestic soil and groundwater management performance,

the EPA continues to adjust the execution of related tasks for soil and
groundwater pollution remediation and adjusted the 4 major soil and
groundwater policies for 2018. They are summarized below:
1.

Continuing to identify potential pollution threats at early stage
The EPA conducts regular investigations on farmland, factories,
underground storage tanks, industrial parks, and sediment areas; evaluates
various potential pollution; and continues to expand the scope of targets for
investigations to prevent pollution and facilitate real-time management and
control.

2.

Integrating different administrative sectors to promote remediation
and restoration
The EPA strengthened the division of labor and cooperation between
central and local environmental protection institutions to improve related
administrative guidelines and technology regulations for soil and
groundwater. The EPA continues to execute pollution site investigation and
remediation tasks, establish domestic risk assessment mechanisms, and
actively promote the pollution site land development and reuse systems to
improve feasible domestic pollution investigation and remediation plans
and ensure the sustainable use of land resources.

3.

Examination of fund sources to improve budget implementation
utilization
The EPA upheld the principles of careful review of expenditures and
appropriate management of the Fund. And it included continuous review
mechanisms, adjusted the scope of fund sources, and continued to optimize
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the remediation fee reporting system for enterprises to pay the remediation
fee and obtain related information.
4.

Enhancing

professional

skills

domestically

for

international

collaboration
The EPA integrates the resources of academia and industries to
actively promote the development of soil and groundwater investigation
and remediation technology through the formulation of technology
reference manuals and organization technology sharing and promotion
activities. The EPA also organize international cooperation and exchange
workshops to upgrade remediation technologies, intensify communications,
assist the overseas development of the industry, and increase international
visibility.
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1.2

Implementation Achievements
The EPA established multiple projects for control and management to

effectively investigate, remedy, and prevent soil and groundwater pollution in
all areas. According to the 4 major targets in the 2018 plan, the projects are
divided into pollution and prevention investigation plans, integration of
agencies on various levels for implementation of remediation and restoration,
Fund income/expenditures and achievements, domestic and international
technology advancement, and development of international exchange. Related
results were as follows:
1.

Continuing to identify potential pollution threats at early stage
I.

As of the end of 2018, municipalities had investigated and concluded
the regulatory listing of a total of 7,253 farmland Control Sites
(around 1,138.5 hectares). Remediation and improvements for a total
of 4,406 farmland Control Sites (around 759 hectares) have been
completed. The remediation completion rate was 67%.

II.

Based on the onsite surveys, investigations, and site announcement
and supervision experience in past years, the EPA formulated a list of
factories in operations with potential pollution. The EPA focused on
those with large-scale special processes and conducted investigations
in separate phases. As of the end of 2018, 414 factories with high
pollution potential had been surveyed on site and the systemic
screening system was used in the factory pollution investigation of 65
factories. Investigations have been completed for 54 factories and 39
have been verified to have soil or groundwater that exceed the
Pollution Control Standards. The detection rate of pollution reached
60%.
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III. The EPA conducted soil and groundwater pollution investigations on
110 abandoned factories whose environmental assessment results
showed orange. Approximately 20% of the factories exhibited more
prominent soil and groundwater potential pollution. Most of which
were basic metal manufacturing factories (7 factories).
IV. To monitor the pollution status at as early a stage as possible, the
Environmental Protection Bureaus (EPB) conducted potential
pollution tracking and management on 59 domestic underground
storage tank systems with irregular reports and found 3 to have
exceeded Soil Pollution Control Standards.
V.

To gain an overview of the quality of the industrial park environment,
the EPA established the results of classification by light and potential
pollution evaluation for 157 sites. For 23 industrial parks with
potential spread of groundwater pollution, the EPA set up a network
of

early-warning

monitoring

wells

offsite.

The

monitoring

performance of the industrial parks (monitoring scope/entire
industrial park scope) reached 80%.
VI. Sediment quality inspection and reporting operations were carried out
regularly. As of the end of 2018, sediment sampling plans for a total
of 461 sites (97%) have been completed, including 71 (85.5%) for
rivers, 91 (100%) for lake reservoirs, and 299 (100%) for irrigation
canals.
2.

Integrating different administrative sectors to promote remediation
and restoration
I.

The domestic sites can be categorized into farmland sites and
industrial sites (including factories, gas stations, illegal dumping sites,
storage tanks, military bases, and other sites). As of the end of 2018,
885 Control Sites (around 131.7 hectares) had been delisted. Among
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which, farmland accounted for 86.94% of the total area, factories
accounted for 7.06%, others accounted for 2.28%, gas stations
accounted for 2.05%, illegal dumping sites accounted for 1.21%, and
military bases accounted for 0.46%. The management and
remediation of listed sites have improved noticeably in recent years.
II.

To expedite improvements at soil and groundwater pollution Control
Sites and effectively improve progress, the EPA has established the
"Site

Management

Mechanisms,"

and

Program,"
"Site

"Suspended

Operating

Site

Procedures

Improvement
Control

and

Management Mechanisms" (hereinafter referred to as site KPI) to
strictly control and manage the administrative procedures for sites and
site information registration deadlines (within ten working days of the
completion of the information). The results of control and
management in various municipalities are included into the EPA's
performance evaluation for the EPA to monitor the status of
operations at each site.
III. The EPA continues to advance Site Management Programs to record
current site conditions and verify data from past investigations for
inclusion in the National Priority List (NPL). The EPA assessed site
pollution improvement and monitoring and management mechanisms
and integrated site procedure control and management functions as
well as a Dual-Track System for Jurisdiction Site Managers. The EPA
supervises central and local authorities to jointly execute site
management operations and strictly controls the process, from site
listing announcements to verification for delisting. The EPA will use
site history to monitor and manage each site and prevent the creation
of suspended sites in the future in order to effectively improve site
management performance.
7

IV. The EPA selected the Tainan City Yongkang groundwater pollution
site as a sample case for improving groundwater. The EPA established
site investigation, improvement methodology design, performance
evaluation and supervision, field audits, and acceptance inspections
for completed improvements to ensure that improvement targets for
the sites can be achieved in a timely manner in accordance with
quality requirements, and to ensure the effective protection of the
safety of recipients and the environment around the sites. The ultimate
goal is to create a universal project implementation model for sites
with no polluters in Taiwan. The EPA completed investigation and
evaluation tasks before the pollution improvements by the end of
December 2018. The EPA completed 2 rounds of improvement
injections for Sector B and evaluated the results. In addition, the EPA
also completed 43 rounds of field audits and organized 36 regular
work progress supervision meetings to manage the pollution
improvement progress and implementation achievements.
V.

To improve the polluted soil reuse policy, the EPA used inter-agency
collaboration in 2018 to establish procedures for reusing pollution
sites and establish definitions and regulations for the entities
responsible for the reuse. The EPA also proposed requirements for the
documents to be submitted for the remediation targets and review
methods. In addition, the EPA used the demonstration site to create
methods for planning reused space and formulated the "Manual of
Instructions for Contaminated Land Reuse" for compliance by
executing units.

VI. In compliance with the energy policy of the Executive Yuan, the EPA
advanced improvements for contaminated land and ground-based
solar PV installation projects in 2018. The EPA conducted various
8

promotion and explanatory tasks in accordance with the "Soil
Pollution Remediation with Photovoltaic System Review Principles"
of the EPA and completed negotiations with the Council of
Agriculture regarding the maximum amount of solar PV areas for
permit applications for the usage of green energy facilities. The total
area of the green energy facilities is restricted to 70% of the
agricultural land area. The EPA actively comply with policies for the
promotion of renewable energy.
VII. The EPA analyzed the risk management methods and supervision
mechanisms of foreign sites and explored future recommendations for
amendments of the Act to strengthen the implementation of site risk
assessments in Taiwan and the site management system. The EPA
propose reference guidelines for review operations and decision
making to the risk assessment panel and the competent authority to
improve the review system. In 2018, the EPA organized 2 preliminary
review panel meetings and 1 risk assessment panel meeting for 1
actual site.
3.

Examination of fund sources to improve budget implementation
achievements
I.

The Fund budget is the main source of funding for the operations of
the Soil and Groundwater Pollution Remediation Fund. The EPA shall
uphold the spirit of careful review and appropriate management of
overall usage. The total income in 2018 was NTD 1.357 billion and
expenditures amounted to NTD 1.257 billion. The accumulated
surplus of the Fund was about NTD 2.338 billion.

II.

To provide enterprises with convenient payment of the Soil and
Groundwater Pollution Remediation Fee, fee collection is fully
implemented

in diverse

channels.

The

"Soil Pollution and
9

Groundwater Pollution Remediation Fund Payment 406 Account" was
designated as the payment collection account for financial institutions.
Enterprises can pay the fees in more than 10,000 chain convenience
stores across the country or use automatic teller machines (ATMs),
Web ATMs, network banks, or remittance at a bank counter. The 628
Simple Mart stores in Taiwan were added in 2018 to provide close to
40,000 new payment outlets and the maximum amount for payment
collection in convenience stores was increased to NTD60,000. The
convenience store payment collection channels do not charge service
fees and reduce the burden of manual service payment collection. The
EPA shall continue to optimize functions on the soil and groundwater
pollution remediation fee reporting system and the EPA plan to add
active reminders for payers to use pre-filled functions to load
statements, thereby increasing the accuracy of reports and simplifying
review procedures.
III. From 2001 to the end of 2018, the Fund has paid about NTD 1.7
billion in advance payment, with farmland pollution remediation
accounting for the majority, totaling about NTD 1.03 billion in
advance payment and NTD 370 million in claims.
4.

Enhancing

professional

skills

domestically

for

international

collaboration
I.

The EPA conducted matters related to “Taiwan-South Korea
Memorandum of Understanding on the Remediation of Soil and
Groundwater Contamination,” completing the 9th Taiwan-Korea
Memorandum

of

Understanding

Meeting

and

Remediation

Technology Forum, promoting technical communication between
Korean non-governmental technical units and Taiwan’s industry, and
jointly promoting upgrades of remediation technology.
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II.

The EPA organized international communication activities such as the
"Business Meeting of the Working Group on Remediation for Soil
and Groundwater Pollution of Asian and Pacific Region and TaiwanUS Workshop." The EPA completed the 8th Business Meeting of the
Working Group on Remediation for Soil and Groundwater Pollution
of Asian and Pacific Region to strengthen connections between
member states in soil and groundwater issues and establish more
diverse communication methods. The Taiwan-US Workshop focused
on the topic of "Investigation and Mitigation of Vapor Intrusion" to
continue to improve Taiwan's understanding of soil and groundwater
issues that are of concern to the international community.

III. The EPA completed 2 sessions of experiments for phyto-technologies
and completed the establishment of the database of tree species
suitable for planting based on the pollution investigation. The EPA
introduced biological remediation technologies and completed one
session of the technology experimental tasks. The EPA also invited
foreign experts to Taiwan to organize the "Soil and Groundwater
Domestic New Technology Research and Development Results
Publication and Green Investigation Technology Training Course."
IV. The EPA promotes the soil and groundwater pollution investigation
and remediation technology development blueprint. The EPA also
continuously review the "Short and Medium-Term Planning Book for
Research and Development of Related Soil and Groundwater
Technologies" and divide applicable targets into groups to design
medium- to high-level technology guidelines and complete reference
manuals for onsite chemical oxidation remediation technologies. The
EPA also completed onsite experiments for the smoldering
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combustion processing technology and organized 6 sessions of project
publication meetings.
V.

The EPA sponsored academic and related private groups in related
research projects on soil and groundwater pollution remediation. A
total of 26 research teams contributed to the projects, of which 77%
were research projects and 23% were pilot projects. The project
research

categories

included

20

"remediation"

projects,

5

"investigation" projects, and 1 "other" project.
VI. The EPA compiled and analyzed the soil and groundwater arsenic
removal technologies and used onsite experiments, policies, level of
convenience, and costs for analysis before deciding on the aeration
method as the plan for removing arsenic from domestic farmlands that
contain natural sources of arsenic. The EPA also developed
groundwater arsenic sensing technologies and successfully reduced
the minimum detection levels of the technology and identified the
variables. The EPA also reached 0.83 in related coefficients under
certain water quality conditions and with standard methodology.
VII. The EPA completed the evaluation of pollutant removal efficiency of
6 types of domestic plants under shaded and unshaded conditions and
published the "Soil Pollution Remediation with Photovoltaic System
Field Operations Guidelines" as the basis of reference for related
enterprises and units in the installation of PV systems on polluted
farmland.
VIII. The EPA completed the inventory of requirements for the forensic
operations of domestic pollution sites that contain chlorinated
hydrocarbons and analyzed domestic and foreign high-resolution site
investigation technologies and case studies. The EPA conducted 4 site
pollution source correlation and high-resolution site investigation and
12

experiment tasks, completed the "Soil and Groundwater Chlorinated
Hydrocarbons Sources Investigation Technology Reference Manual,"
and organized 1 seminar. The EPA also selected chlorofluorocarbons
(CFCs) dating as the dating methodology for dating pollution
emissions and completed 2 sessions of experiments.

13

14

Ch2.
2.1

Utilization of the Fund

Overview of the Fund
The Fund was established in 2000 and the Soil and Groundwater Pollution

Remediation Fund Management Board (SGRFMB) has implemented various
potential pollution investigations since 2011. It has continued to investigate and
verify the sources of pollution and implement management and control
measures based on the investigation results. Efforts have resulted in an increase
in the expenditures of the Fund. Contaminated farmland investigations were
completed for all farmlands in 2017 and the expenditures have shifted to
payments for pollution site remediation. Pollution remediation operations
accelerated in 2018 and expenditures were mainly payments for farmland
pollution remediation. Related improvement tasks are scheduled to be
completed by 2021.
The budget of the Fund is the main source of the SGRFMB. Total income
in 2018 was NTD 1.357 billion and the expenditure was NTD 1.257 billion. The
accumulated surplus of the fund was NTD 2.338 billion, as shown in Figure
2.1-1.

Figure 2.1-1

Fund Income and Expenditures and Accumulated Surplus Table
in Past Years
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2.2

Fund Income
According to Article 29 of the Soil and Groundwater Pollution

Remediation Act (hereinafter referred to as "the Act"), the Fund has eight main
income sources, which are shown in Table 2.2-1.
Table 2.2-1

Sources of the Fund

Sources of the Fund
1. Revenue from fees collected for soil and groundwater pollution remediation fees.
2. The amounts paid by polluters, persons potentially responsible for pollution, and
interested parties of the polluted land pursuant to Article 43 and Article 44.
3. Payments from land developers pursuant to Paragraph 3 of Article 51.
4. Accrued interest income generated by the Fund.
5. Funds appropriated through the budget process as determined by the central competent
authority.
6. Funds from the partial appropriation of relevant environmental protection funds.
7. Funds from the partial appropriation of criminal and administrative fines for
environmental pollution.
8. Other related income.

In 2018, the total expenditure of the Fund was NTD 1.357 billion, 90% of
which derived from soil and groundwater pollution remediation fees
(hereinafter referred to as "remediation fees"), as shown in Figure 2.2-1.

Figure 2.2-1
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Fund Income in 2018

1.

Remediation fee collection
I.

Paid-in amount of the soil and groundwater remediation fees in 2018
The new version of the Regulations Governing Collection of Soil
and Groundwater Remediation Fees was implemented on July 1, 2017.
After the implementation of the new version, the average paid-in
amount was NTD 303 million per quarter, and the total paid-in
amount was NTD 1.212 billion per year.

II.

Export refund
Due to concerns over risks of manufacturing and transportation,
imported materials can be exported if they are not completely used
and they are eligible for export refunds. The number of export refund
applications and approved refunds in recent years are provided in
Table 2.2-2.

Table 2.2-2

Number of export refund applications and approved refunds in
recent years
Unit: NTD 1,000

Year approved

Number of applications

Amount of approved
refunds

2014

40

251

2015

36

111

2016

44

418

2017

46

229

2018

32

152

Note: Statistics are based on the actual dates of approval for each application rather than statistics
compiled on a quarterly basis.

17

III. Insurance and construction project refunds
To encourage paying enterprises to invest in constructing
pollution prevention facilities and purchase environmental liability
insurance policies, the EPA provides incentive discount measures to
the enterprises. According to the regulations after the amendment in
2011, enterprises may apply for a maximum of 25% of the actual
paid-in remediation fees from the previous year and report the amount
as part of the remediation fees.
In 2018, there were a total of 42 and 23 cases of insurance and
construction project refunds, respectively in 2017 as shown in Table
2.2-3. The number of applications and the actual approved refunds
were stable and the stability contributes to pollution prevention.
Table 2.2-3

Number of insurance and construction project refund applications
and approved refunds in recent years
Unit: NTD 1,000

Year approved

Total number
of applications

Number of
insurance
policies

Number of
construction
project refunds

Amount of
approved
refunds

2013

75

38

37

137,710

2014

67

40

27

134,643

2015

66

40

26

135,327

2016

67

40

27

116,714

2017

65

42

23

146,379

Note: The applications for the refund of the insurance or construction projects in the previous year are
filed in June to July of each year.

2.

Earnings from Reimbursement claims
From 2001 to the end of 2018, the Fund has paid NTD 1.7 billion in
advance payment, with farmland pollution remediation accounting for the
majority, totaling NTD 1.03 billion in advance payment and NTD 370
million in reimbursement claims, as shown in Figure 2.2-2 and Table 2.2-4.
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Figure 2.2-2

Table 2.2-4

Analysis of accumulated expenses of the Fund advance payment
as of 2018
Statistics on the Fund advance payment and reimbursement claim
for various projects in 2018
Unit: NTD

No.

Case name

Reimbursement/ Reimbursement
Accounting time
Amount

Hong Yue Co., Ltd. paid for the pollution remediation
1 activities and related fees for 3 entries of farmland and
land plots in Dali District, Taichung City

2018.01.30

42,489

Taiwan Colors & Chemicals Co., Ltd. paid pollution
reduction, verification, compensation of stop farming,
2 and elimination and destruction of crops in
contaminated farmland fees for 11 entries of farmland
in Huwei Township, Yunlin County

2018.02.22

13,391,495

Compeq Manufacturing Company Limited reimbursed
for the farmland pollution on its responsibility for 111
3
entries of farmland in Xinzhuangzi Section, Luzhu
District, Taoyuan City

2018.04.02

6,117,376

Pu Xiong Industry Co., Ltd. reimbursed for the
4 farmland pollution on its responsibility for farmland in
Erchong Section, Puxin Township, Changhua County

2018.08.14

607,091

Total

20,158,451
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2.3

Fund Expenditure
In 2018, the total expenditure of the Fund was NTD 1.257 billion, with

NTD 1.22 billion (96%) devoted to soil and groundwater pollution remediation,
and the remainder set aside for the establishment of the administration
assistance information system, co-constructed server rooms, replacement of
equipment, payment of personnel salaries, and maintenance of the office and
building, which amounted to NTD 54 million, or 4% of expenditure of the fund,
as shown in Figure 2.3-1.

Figure 2.3-1
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Fund Expenditure in 2018

Ch3. Soil and Groundwater Pollution Prevention and
Management
This chapter mainly explains the reporting, investigation, and other
prevention and management measures for various soil and ground water sites
across the country in 2018. The chapter includes explanations of the farmland
investigation and management status, statistical data reported by various types
of enterprises and units, as well as an overall description of quality of
groundwater and sediment across the country. The statistics on the regulatory
listing and cancellation of the regulatory listing of pollution sites are used to
explain the site management operations.

3.1

Investigation and report statistics
To ensure the sustainable use of soil and groundwater resources and protect

the health of the public, the EPA has conducted potential pollution investigation
and pollution improvements for farmland, factories, underground storage tank
systems, industrial parks, and other potentially polluted sites. This section
mainly explains the status of pollution site investigations and pollution
improvements.
3.1.1

Farmlands
In 2018, 187 new farmland Control Sites (around 17 hectares) were

announced. Taoyuan City accounts for the largest portion, with a total of 150
sites (11.95 hectares), as shown in Figure 3.1.1-1; 844 farmland Control Sites
(around 114.5 hectares) were recently delisted. Among them, Changhua County
had the largest area, with 72.86 hectares (totaling 424 sites), as shown in Figure
3.1.1-2.
As of the end of 2018, a total of 7,253 contaminated farmland sites (around
1,138.5 hectares) across the country have been announced. The distribution is
shown in Figure 3.1.1-3 and Table 3.1.1-1. A total of approximately NTD1.8
21

billion was allocated as expenditures for soil improvement on farmlands
including around NTD 290 million as compensation of stop farming, around
NTD 1.33 billion for pollution reduction, and NTD 180 million as elimination
and destruction of crops in contaminated farmland.

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.1.1-1

Distribution of newly added regulatory listing of farmland
Control Sites in 2018

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.1.1-2
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Distribution of newly added regulatory delisting of farmland
Control Sites in 2018

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.1.1-3

Percentage of accumulated total farmland Control Sites across
the country

23

Table 3.1.1-1
Administrative
Region

Distribution of farmland Control Sites in 2018
Control Site
Area
(hectares)

Delisted Control Site
Area with Completed
Remediation

Accumulated
Control Site Area

(hectares)

Keelung City

0

0

0

Taipei City

0

4.9

4.9

New Taipei City

0.4

3.7

4.1

Taoyuan City

151.9

189.7

341.6

Hsinchu City

0

36.2

36.2

Hsinchu County

0

0

0

Miaoli County

1.0

4.4

5.4

Taichung City

4.8

85.5

90.3

Changhua County

216.5

390.6

607.1

Nantou County

0.3

0.3

0.6

Yunlin County

0.3

5.8

6.1

Chiayi City

0.7

3.9

4.6

Chiayi County

0

0.5

0.5

Tainan City

3.5

16.4

19.9

Kaohsiung City

0

8.5

8.5

Pingtung County

0.1

7.4

7.5

Yilan County

0

1.2

1.2

Hualien County

0

0

0

Taitung County

0

0

0

Penghu County

0

0

0

Kinmen County

0

0

0

Lienchiang County

0

0

0

Total

379.5

759.0

1138.5

Note: 1. The statistics are accurate as of December 2018. Data accessed on January 9, 2019.
2. Sorted by geographical location from North to Central, South, and East.
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(hectares)

3.1.2 Industries
1.

Factories
The EPA completed 76 onsite surveys and 14 investigations on
factories in operation in 2018 and submitted 14 investigation plans based
on the results of the distribution of potential pollution characteristics (or
assisted the EPB in the clarification of pollution sources from specific
areas). The EPB were instructed to handle administrative control measures
for the contaminated sites as soon as possible in batches in accordance with
the results of the investigation.
As of the end of 2018, the EPA had completed 414 onsite surveys and
65 investigations on factories in operation. The results of investigations on
factories in each phase is shown in Table 3.1.2-1. A total of 39 factories
exceeded the Control Standards for soil and groundwater pollution. The
excess pollution rate was 60%. There 65 factories investigated included 11
categories of industries and "25 manufacture of fabricated metal products"
was the most important industry category, accounting for 43% of all
industries. It is followed by “19 manufacture of chemical products" with
15%, "18 manufacture of chemical materials" with 14%, and "26
manufacture of electronic parts and components" with 8%. The excess
pollution rates were 60%, 30%, 78%, and 80%, respectively. The number
of factories in each industry and number of factories in violation of the
Standards are shown in Figure 3.1.2-1.
The range of compounds discovered in the factories in operation is
diverse. Compounds in excess of the Control Standards are shown in
Figure 3.1.2-2 and heavy metals accounted for the largest share (31
factories), followed by total petroleum hydrocarbons (6 factories),
chloroalkenes (3 factories), and chloroethanes (3 factories).
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The environmental site assessment and investigation plans are based
on the assessment results, total environmental transmission (P), and risks
of the recipients (R); a list of 99 investigated factories was proposed. The
investigation plans for environmental sites (phase 2) included the
submission of a total of 214 investigation sites. The 313 factories screened
as the subject of the two phases of investigations included 19 different
industries, of which "24 manufacture of basic metals" accounted for the
largest share with 39.5% of all industries. It is followed by "25
manufacture of fabricated metal products" with 15.6%, while other
industries each accounted for less than 10%, as shown in Figure 3.1.2-3.
In addition, the EPA have completed pollution investigations on 110
factories in the two phases in 2018 and found 25 factories with soil or
groundwater pollution. The discovery rate was 22.7% and the pollution
items are shown in Figure 3.1.2-4. The EPB were instructed to handle
administrative control measures for the contaminated sites as soon as
possible in accordance with the results of the investigation.
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Table 3.1.2-1 Explanation of the onsite surveys of factories in operation,
number of factories investigated, and the excess pollution rate

Project Phase

Number
Number of
of
Factories
Number of
Excess
Factories
that
Ratio of
Factories
Pollution
Subject to
Exceeded
Investigation
Investigated
Rate
Onsite
the Control
E=B/A
B
D=C/B
Surveys
Standards
A

Phase 1
Investigation
plan for high Phase 2
potential
2
factories in Phase 3
operation
(Execution
underway)
Total

C

80

24

15

63%

30%

258

41

24

59%

16%

76

Execution
underway

-

-

-

65

39

60%

16%

Note: 1. The statistics are accurate as of December 2018.
2. The phase 3 plans are still being implemented. The EPA have completed onsite surveys for the first
batch of 76 factories and selected 14 factories for onsite investigations.

Figure 3.1.2-1 Distribution of industries of investigated factories in operation
and number of factories with pollution levels in excess of the Standards
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Note: General items found included nitrate nitrogen (phase 1 in operation) and fluoride (phase 2 in
operation).

Figure 3.1.2-2

Compound types in excess of Control Standards in factories in
operation

Note: The statistical methodology for the main industries is based on an analysis of all industries of factories
that operated on the same site.

Figure 3.1.2-3
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Statistics on 313 factories recommended for investigations

Figure 3.1.2-4

2.

Number of factories where items in soil or groundwater are
detected that exceed the Standards

Underground storage tanks
According to statistics of the EPA, there were a total of 2,671
underground storage tank systems in use in the country as of the end of
2018, of which 2,490 were gas stations, which was the industry with the
highest number of underground storage tanks placed on regulatory listing.
The main distribution areas of underground storage tank systems are
shown in Figure 3.1.2-5.
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Figure 3.1.2-5

Quantity and distribution of underground storage tank systems
in various municipalities of the country

The EPA conducted an audit and comparison of the monitoring
records of domestic underground storage tank systems reported in the three
periods of May to August 2017, September to December 2017, and January
to April 2018, and discovered irregularities in reports for 15, 28, and 16,
totaling 59 underground storage tank systems. The EPB were assigned to
conduct potential pollution tracking management and they discovered 3
factories with soil contamination that exceeded the Pollution Control
Standards. The monitoring reports filed by enterprises and management
mechanisms for audits and tracking conducted by environmental protection
units were used to prevent underground storage tank systems from
contaminating the soil and groundwater. The aforementioned potential
pollution tracking and management status is shown in Table 3.1.2-2.
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Table 3.1.2-2

3.

Pollution potential of tracking and managing underground
storage tank systems

Monitoring
period

Declared quantity

May to August
2017

Tracking and managing pollution
potential
Declared abnormal
quantity

Detected pollution
quantity

2,653

15

1

September to
December
2017

2,645

28

2

January to
April 2018

2,664

16

0

Total

7,962

59

3

Industrial parks
To realize the quality of soil and groundwater in specific regions,
Article 6, Paragraph 3 of the Act requires industry competent authorities of
industrial parks, export processing zones, and other specific regions to
conduct regular tests of potential pollution in their areas. According to
statistics of the EPA, there were a total of 157 industrial parks as of the end
of 2018. The industrial parks under the jurisdiction of the Ministry of
Economic Affairs totaled 62, which accounted for the highest number of
industrial parks with 39.49%, as shown in Figure 3.1.2-6. Based on
statistics of industrial parks under the jurisdiction of municipalities,
Kaohsiung City has the highest number of industrial parks with 26, while
Taoyuan City and Tainan City each has 23 industrial parks. The statistics
are shown in Figure 3.1.2-7.
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Figure 3.1.2-6

Statistics on the number of each category of industrial parks

Figure 3.1.2-7
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Distribution of industrial parks in municipalities

I.

The execution of future reference operations in the area
As of the end of 2018, the accumulated reporting and reference
rate of industrial parks was about 100%. 44 areas and 102 sites in
industrial parks reported abnormal situations on their own volition, 44
sites of which were confirmed by the EPB to have eliminated
pollution concerns. Other sites with abnormalities were included in
regulatory listing based on the results of investigations and related
regulations of the Act. The polluters or related entities responsible for
the pollution were instructed to execute improvements. The industry
competent authorities were required to provide information to
determine and clarify the source of the pollution and implement
response measures.

II.

Perimeter early-warning monitoring proper pattern implementation
situation
For red and orange light industrial parks with a high pollution
potential, priority should be given to investigating and verifying
pollution inside and outside the area and administrative control;
furthermore, 247 early-warning monitoring wells should be set up
outside the area in 23 industrial parks to protect sensitive receptors
outside the areas. As of the end of 2018, the EPA had discovered 11
areas where groundwater outside industrial parks exceeded the
Pollution Control Standards. The EPA have expanded investigations,
implemented risk management for groundwater usage, and taken
related response measures.

III. Investigation control and pollution response
As of the end of 2018, the EPA had compiled the results of all
monitoring and investigation plans and the data from inspections
reported by industry competent authorities and discovered 69
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abnormalities in soil and groundwater in industrial parks. The EPA
announced 268 pollution sites within industrial parks (32 Remediation
Sites, 80 Control Sites, 134 sites subject to Article 7, Paragraph 5, and
22 Groundwater Pollution Use Restriction Zones). The EPA are now
implementing risk management and pollution remediation and 112
sites have been delisted.
IV. Classification by light management system
The country has established a light classification early-warning
and management system, with divisions of red, orange, yellow, and
green levels. As of the end of 2018, there were 5 red light areas, 13
orange light areas, 26 yellow light areas, and 113 green light areas.
The light classification of industrial parks in various municipalities is
shown in Figure 3.1.2-8. For industrial parks with high potential
pollution classified as red and orange lights, the EPB are responsible
for pollution investigations as well as active promotion of competent
authorities of industrial parks to improve the quality management and
pollution response tasks in industrial parks and improve the overall
management mechanisms of the industrial parks.
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Figure 3.1.2-8

4.

Current state of light color distribution across the country and
changes in past years

Groundwater quality monitoring
To establish long-term data for groundwater quality across the country
and monitor the status of groundwater quality, the EPA has constructed 453
regional groundwater monitoring wells which were designed for
background water quality investigations. The distribution is shown in
Figure 3.1.2-9. In addition to organizing water quality monitoring and well
management operations each year, the EPA conducted water quality
investigations and research on items of concern for groundwater in 2018
and continuously reviewed the Groundwater Pollution Control/Monitoring
Standards to formulate the groundwater quality protection policy for the
country.
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Figure 3.1.2-9
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Distribution of groundwater regions and regional groundwater
quality monitoring wells

I.

Sampling time and frequency
The Department of Environmental Monitoring & Information
Management of the EPA took over the sampling and monitoring tasks
of regional groundwater monitoring wells in 2002. To effectively
implement monitoring resources, the Department has adjusted the
monitoring frequency based on inspection results in past years. The
principles for adjustment involve adjusting of the monitoring
frequency to 4 times each year (1 inspection each quarter) for wells
with water quality inspection items that once exceeded Monitoring
Standards and exhibit signs of rising trends and wells which did not
provide sufficient (12 entries) of monitoring data; where the water
quality trends in a monitoring well are stable and the water quality
inspection items in secondary monitoring wells once exceeded
monitoring standards and exhibit signs of rising trends, the
monitoring frequency is adjusted to 2 times each year (second and
fourth quarter); where the water quality trends in secondary
monitoring wells have stabilized, the monitoring frequency is adjusted
to 1 time each year. In 2018, the monitoring frequency of groundwater
was once, twice, and four times a year, with 301, 101, and 45
monitored wells, respectively, and 6 wells for which monitoring was
suspended.

II.

Monitoring item and inspection methodology
The monitoring items for regional groundwater monitoring wells
totaled 50 items and the monitored items executed each quarter
included regular quarterly monitoring items (22 items), additional
monitored items for semi-annual inspections (5 items, including
sodium, potassium, calcium, magnesium, and alkalinity), and
additional monitored items for annual inspections (23 items, including
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volatile organic compounds), as shown in Table 3.1.2-3. The
additional monitored items for semi-annual inspections are conducted
in the second and fourth quarter each year and the additional annual
inspections are conducted during the dry season.
Table 3.1.2-3

Overview of regional groundwater monitoring items and
monitoring frequency in 2018
Monitoring item

Monitoring
frequency

22 items, including water temperature, pH value, conductivity, total
hardness, total dissolved solids, chloride, ammonia nitrogen, nitrate
nitrogen, sulfate, total organic carbon, cadmium, lead, chromium,
arsenic, copper, zinc, manganese, iron, mercury, nickel, total
phenol, and fluoride

1, 2, or 4 times a year

5 items, including sodium, potassium, calcium, magnesium, and
alkalinity

2 times each year

23 volatile organic pollutants (benzene, toluene, ethylbenzene,
xylene, naphthalene, carbon tetrachloride, chlorobenzene,
chloroform, chloromethane, 1,4-dichlorobenzene, 1,1dichloroethane, 1,2-dichloroethane, 1,1-dichloroethylene, cis-1,2dichloroethylene, trans-1,2-dichloroethylene, tetrachloroethylene,
trichloroethylene, vinyl chloride, dichloromethane, 1,1,2trichloroethane, 1,2-dichlorobenzene, 1,1,1-trichloroethane, and
methyl tert-butyl ether)

1 time each year

III. Results of regional groundwater monitoring statistics
Compared to the category 2 Groundwater Pollution Monitoring
Standards in 2018, about 93.0% of the regional groundwater quality
monitoring data in 2018 was lower than the Groundwater Pollution
Monitoring Standard rate.
Based on the groundwater monitoring statistics, the percentage
of cases where general water quality items and heavy metals are lower
than the Groundwater Pollution Monitoring Standards are shown in
Figure 3.1.2-10. Overall, the compliance rate of ammonia nitrogen
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and manganese is lower. The water quality items are arranged in
ascending order below: manganese (55.7%), ammonia nitrogen
(56.7%), iron (72.0%), total dissolved solids (90.4%), total hardness
(90.4%), chloride (93.7%), sulfate (95.8%), arsenic (99.0%), total
organic carbon (99.6%), the remaining items such as nitrate nitrogen,
total phenol, fluoride, cadmium, chromium, copper, lead, zinc,
mercury, nickel, etc. are 100%. In addition, 100% of the 23 volatile
organic compounds are lower than the Groundwater Pollution Control
Standards.

Note: The data source consists of the quarterly reports provided the Department of Environmental
Monitoring & Information Management

Figure 3.1.2-10 Statistics on regional groundwater quality lower than the
average rate of Groundwater Pollution Monitoring Standards in 2018
(a) General water quality items (b) Heavy metals
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3.1.3

Regular sediment quality inspection and reporting
According to the industry competent authorities' current plans for sediment

quality survey and reporting operations, the sediment quality registration tasks
for 118 rivers, 94 lake reservoirs, and 314 irrigation canals, totaling 526 water
bodies, were scheduled to be completed in the first five-year sediment reporting
cycle from 2014 to 2019. However, a total of 35 rivers and 3 lake reservoirs
were reviewed by the EPA as having met provisions in Article 9 of the
"Measures for the Inspection of Sediment by the Industry Competent
Authorities" and may be exempted from regular sediment quality inspections
and reporting operations. In addition, regular sediment quality inspections and
reporting operations are required for 299 of the 314 irrigation canals. Therefore,
there are a total of 83 rivers, 91 lake reservoirs, and 299 irrigation canals,
totaling 473 water bodies for which sediment quality inspections and reporting
operations are required.
1.

Sediment sampling survey plan registration
A total of 10 industry competent authorities (with jurisdiction over 41
administrative units of water bodies) filed water sediment sampling plans
for 507 sites (including voluntary reports for 46 irrigation canals) from
2014 to December of 2018. The ratio of registered sediment sampling
plans for water bodies as of the end of 2018 were 85.5% for rivers (71
rivers), 100% for lake reservoirs (91 reservoirs), and 100% of the irrigation
canals (299 canals), as shown in Figure 3.1.2-11.

2.

Sediment quality reporting and registration
The registration of sediment quality information from 2014 to
December 2018 was completed for 32.5% of rivers (244 sites on 27 rivers),
57.1% of lake reservoirs (165 sites in 52 lake reservoirs), and 66.7% of
irrigation canals (234 sites on 230 canals), totaling 309 water bodies (643
sites), as shown in Figure 3.1.2-12. Among the sites for which sediment
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quality is reported and registered, 52 sampling sites had one inspection
item with a concentration level in excess of the upper limit (risk
assessment initiation value); 365 sampling sites had one inspection item
with a concentration level in excess of the lower limit (increased detection
frequency value) but lower than the upper limit (risk assessment initiation
value); 186 sampling sites had one inspection item with a concentration
level lower than the lower limit (increased detection frequency value); 40
sites did not have sediment for sampling. The overall statistics are shown
in Table 3.1.2-4.

Figure 3.1.2-11

Status of registration of sediment sampling survey plans in
past years
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Figure 3.1.2-12
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Sediment quality registration in past years

Table 3.1.2-4

Sediment quality reporting and registration statistics in past
years

Sediment quality indicator concentration inspection results - by water
body category - quality statistics
Water
body
category

Sites with
indicators higher
than upper limit
(risk assessment
initiation value)

Sites with indicators
higher than lower
limit (increased
detection frequency
value) and lower
than the upper limit
(risk assessment
initiation value)

Sites with
indicators
lower than
lower limit
(increased
detection
frequency
value)

Total

Rivers

20

176

48

244

Lake
reservoirs

3

91

71

165

Irrigation
canals

29

98

67

234

Statistics

52

365

186

643

Note: The statistics on the number of irrigation canals did not include the 40 sites for which sampling cannot
be performed as they did not have sediment for sampling.
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3.2

Statistics of national pollution site
When the EPA and the EPB verify soil and groundwater pollution, if the

pollutant concentration reaches the

Control Standards, pollution site

management operations are carried out. The management types are classified
into Soil and Groundwater Pollution Control Sites (hereinafter referred to as
“Control Sites”), Soil and Groundwater Pollution Remediation Sites (hereinafter
referred to as “Remediation Sites”), Sites with Limited Correction Period, and
Groundwater

Pollution

Use

Restriction

Zones.

The

procedures

announcement of contaminated sites are shown in Figure 3.2-1.

Figure 3.2-1
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Procedure for Contaminated Sites Announcement

for

3.2.1 Sites with Limited Correction Period
The regulatory listing of a total of 81 (around 67.9 hectares) sites with
limited correction period was announced in 2018 with 62 factories (around 56.2
hectares), 7 farmlands (around 1.9 hectares), 7 others (around 6.4 hectares), 2
storage tanks (around 3.1 hectares), 2 gas stations (around 0.03 hectares), and 1
illegal dumping site (around 0.3 hectares). The number of sites, areas, and
distribution are shown in Figure 3.2.1-1 and Figure 3.2.1-2.

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.1-1 Number and percentage distribution of various types of the sites
with limited correction period publicly announced in 2018
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Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.1-2 Areas and percentage distribution of various types of the sites
with limited correction period publicly announced in 2018

Based on the distribution of sites in respective administrative regions,
Changhua County had the most Sites with Limited Correction Period in 2018
with 22 sites, followed by 13 sites in Yunlin County, 11 sites in Yilan County, 9
sites in Kaohsiung City, 6 sites in Taoyuan City, and 6 sites in Taichung City.
Other municipalities had 5 or fewer sites. In terms of the size of areas included
in regulatory listings, Kaohsiung City had the largest share of the sites (about
17.8 hectares), followed by Changhua County (around 14.0 hectares) and
Pingtung County (around 9.1 hectares), as shown in Figure 3.2.1-3.

46

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.1-3

3.2.2
1.

Number and area of the Sites with Limited Correction Period in
the country publicly announced in 2018

Control Sites
Sites on regulatory listing
The regulatory listing of a total of 223 (around 72 hectares) Control
Sites was announced in 2018 with 187 farmlands (around 17 hectares), 26
factories (around 30.3 hectares), 4 gas stations (around 0.5 hectares), 3
military bases (around 3.8 hectares), 2 storage tanks (around 7.3 hectares),
and 1 other site (around 13.1 hectares). The number of sites, area
percentage, and distribution are shown in Figure 3.2.2-1 and Figure 3.2.2-2.
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Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.2-1 Number and percentage distribution of various types of
pollution Control Sites announced for regulatory listing in 2018

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.2-2 Areas and percentage distribution of various types of pollution
Control Sites announced for regulatory listing in 2018
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Based on the distribution of sites in respective administrative regions,
Taoyuan City had the most pollution Control Sites in 2018 with 154 sites,
followed by 39 sites in Changhua County, 8 sites in New Taipei City,
which ranked third, and 5 sites in Kaohsiung City, which ranked fourth.
Other municipalities had fewer than 5 sites. In terms of the size of areas
included in regulatory listings, Taoyuan City had the largest share of the
sites (about 19.5 hectares), followed by New Taipei City (around 18.4
hectares) and Hsinchu City (around 7.6 hectares), as shown in Figure
3.2.2-3.

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.2-3

2.

Number and area of Control Sites in the country publicly
announced in 2018

Cancellation of the regulatory listing
The cancellation of the regulatory listing of a total of 885 (around
131.7 hectares) Control Sites was publicly announced in 2018 with 844
farmlands (around 114.5 hectares), 18 factories (around 9.3 hectares), 17
gas stations (around 2.7 hectares), 2 other (around 3 hectares), 2 illegal
dumping sites (around 1.6 hectares), 2 military bases (around 0.6 hectares),
and 0 storage tank. The number of delisted sites, area percentage, and
distribution are shown in Figure 3.2.2-4 and Figure 3.2.2-5.
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Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.2-4

Number and percentage distribution of various types of delisted
pollution Control Sites in 2018

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.2-5
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Areas and percentage distribution of various types of delisted
pollution Control Sites in 2018

3.2.3

Groundwater Pollution Use Restriction Zone
Where the water pollutant concentration of the site reaches the levels

specified in the Control Standards when the EPB conducts site investigations in
accordance with Article 12, Paragraph 1 of the Act but the source of the
pollution has not been clearly identified, the EPB shall designate the zone as a
restricted groundwater usage zone and impose restrictions. There was no
additional regulatory listing of Groundwater Pollution Use Restriction Zones in
2018.
3.2.4

Remediation Sites
In 2018, 12 sites (around 49.58 hectares) were announced as Remediation

Sites, including 9 factories, 2 gas station sites, and 1 storage tank site. The
information on the listed Remediation Sites is shown in Table 3.2.4-1.
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Table 3.2.4-1

Item

Administrative
Region

Summary of the regulatory listing of Remediation Sites in 2018
(1/2)

Listing Date

Site Name

Site Area

Site

Soil

Groundwater

(Hectares)

Category

Pollutants

Pollutants
benzene, toluene,

National Petroleum
1

Taipei City

2018/03/08

Corporation Taipei

0.19

Interchange Station

2

New Taipei City

2018/06/19

A.B.C. Machinery
Industrial Co., Ltd.

Gas
station

-

total petroleum
hydrocarbon as
diesel

0.29

Factories

copper, zinc,
chromium

chromium

nickel; arsenic;
copper; lead;

Former Taiwan

zinc; mercury;

Minerals Co., Ltd.
3

New Taipei City

2018/08/15

and its three waste

29.77

Factories

smokestack areas

total petroleum
hydrocarbon as

arsenic

diesel;

(partial)

polychlorinated
biphenyls

4

Taoyuan City

2018/09/07

Mayer Steel Pipe
Corp.

5.92

Factories

-

0.51

Factories

copper

0.50

Factories

-

0.13

Factories

zinc

0.15

Factories

3.17

Factories

Hou Jan Industrial
5

Taoyuan City

2018/09/17

Co., Ltd. Guanyin
Plant

cadmium; lead;
zinc; nickel
copper, lead,
nickel, indium

Rising Glory
6

Taoyuan City

2018/09/25

Technology Co.,

dichloromethane

Ltd. Plant 2
DMP Chemitech
7

Taoyuan City

2018/11/14

Co., Ltd. Guanyin
Plant
Gi Ding

8

Taoyuan City

2018/12/19

Technology Co.,
Ltd. Guanyin Plant

9

Miaoli County
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2018/04/16

Porite Taiwan Co.,
Ltd. Plants 1, 2, 3

nickel;
dichloromethane

chromium,

lead, nickel;

copper

dichloromethane

-

trichloroethylene

Table 3.2.4-1

Item

Administrative
Region

Summary of the regulatory listing of Remediation Sites in 2018
(2/2)
Listing Date

Site Name

Site Area

Site

Soil

Groundwater

(Hectares)

Category

Pollutants

Pollutants
fluoride; 1,1-

MOSPEC
10

Tainan City

2018/08/15

Semiconductor
Corporation Xinshi

cis-1,21.96

Factories

dichloroethy
lene

Headquarters

dichloroethylene
; cis-1,2dichloroethylene
; vinyl chloride;
trichloroethylene
toluene;
benzene;

11

Taitung County

2018/12/25

Green Island
Harbor Gas station

0.19

Gas
station

naphthalene;
-

methyl tert-butyl
ether; total
petroleum
hydrocarbons

Huxi Fuel Station,

12

Penghu County

2018/12/10

Magong Marketing

total petroleum

Service Center,

hydrocarbons;

Chiayi Business
Department,

6.80

Storage
tank

-

benzene;
naphthalene;

Marketing

methyl tert-butyl

Business Division,

ether

CPC Corporation
Note: 1. The statistics are accurate as of December 2018; data criteria are based on the number of verified sites in
the year; data accessed on January 14, 2019.
2. Sorted by geographical location from North to Central, South, and East.
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Based on the distribution of sites in respective administrative regions,
Taoyuan City had the most Remediation Sites in 2018 with 5 sites,
followed by 2 sites in New Taipei City, and 1 site each in Taipei City,
Miaoli County, Tainan City, Taitung County, and Penghu County. In terms
of the areas included in regulatory listings, New Taipei City had the largest
share of the sites (about 30.06 hectares), followed by Taoyuan City (around
7.21 hectares), as shown in Figure 3.2.4-1.

Note: The statistics are accurate as of December 2018. Data accessed on January 14, 2019.

Figure 3.2.4-1

Areas of Remediation Sites in the country publicly announced
in 2018

As of the end of 2018, the Remediation Sites announced for
regulatory listing totaled 120 sites, including 72 factories, 26 gas stations,
12 others, 6 illegal dumping sites, 3 storage tanks, and 1 military base. The
statistics on Remediation Sites in past years are shown in Figure 3.2.4-2
and Table 3.2.4-2.
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Note: The statistics are accurate as of December 2018. Data accessed on January 14, 2019.

Figure 3.2.4-2

Accumulated number of listed Remediation Sites in past years
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Table 3.2.4-2
Year

Statistics on listed Remediation Sites in past years

Illegal
Accumulate
Gas
Storage Military
Factory
Others dumping
Farmland Total d total in
station
tank
base
site
past years

2002

0

0

0

0

0

0

0

0

0

2003

0

0

0

0

0

0

0

0

0

2004

2

1

0

0

1

0

0

4

4

2005

1

0

0

0

0

0

0

1

5

2006

1

2

0

2

0

0

0

5

10

2007

0

2

1

0

1

0

0

4

14

2008

0

7

0

0

0

0

0

7

21

2009

2

3

1

0

0

0

0

6

27

2010

3

2

1

0

0

0

0

6

33

2011

10

1

6

1

0

0

0

18

51

2012

9

0

0

2

0

0

0

11

62

2013

3

1

0

1

0

0

0

5

67

2014

7

0

0

0

0

0

0

7

74

2015

13

3

1

0

0

0

0

17

91

2016

9

1

1

0

0

1

0

12

103

2017

3

1

1

0

0

0

0

5

108

2018

9

2

0

0

1

0

0

12

120

Total

72

26

12

6

3

1

0

120

-

Note: The statistics are accurate as of December 2018; data criteria are based on the number of verified sites in
the year; data accessed on January 14, 2019.
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3.2.5
1.

Statistical analysis of past years
Number of listed sites
In 2018, the regulatory listing of a total of 315 various types of sites
(including remediation, control, groundwater pollution use restriction
zones, and sites with limited correction periods) were publicly announced,
including 194 farmlands which accounted for the highest number of sites,
followed by 97 factories, 8 gas stations, 8 other sites, 4 storage tanks, 3
military bases, and 1 illegal dumping site. The number of regulatory
listings for various pollution sites is shown in Figure 3.2.5-1.

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.5-1

Statistics on various pollution sites listed in 2018

As of the end of 2018, the sites announced for regulatory listing in
past years totaled 8,875 sites, including 7,326 farmlands, 819 factories, 358
gas station sites, 199 other sites, 90 military bases, 62 illegal dumping sites,
and 21 storage tanks. The statistics on sites listed in past years are shown
in Table 3.2.5-1.
Compared with 2017, the number of the regulatory listings of sites in
2018 only increased for storage tanks (4 sites) and factories (15 sites). The
number of other site listings declined and farmlands registered the largest
decline (reduction of 915 sites).
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Table 3.2.5-1

Statistics on the number of listed sites in past years

Illegal
Accumulate
Gas
Military
Storage
Year Farmland Factory
Others
dumping
Total
d total in
station
base
tank
site
past years
2002

1,127

6

8

1

0

2

1

1,145

1,145

2003

111

5

21

3

0

0

8

148

1,293

2004

177

3

17

1

0

0

1

199

1,492

2005

268

21

7

8

0

2

0

306

1,798

2006

12

9

18

8

2

3

0

52

1,850

2007

61

27

29

4

5

2

1

129

1,979

2008

237

32

30

9

3

1

0

312

2,291

2009

53

41

23

12

2

4

0

135

2,426

2010

42

70

36

9

4

14

0

175

2,601

2011

149

40

31

33

9

5

0

267

2,868

2012

426

76

31

13

18

13

0

577

3,445

2013

1,933

67

33

15

21

4

0

2,073

5,518

2014

227

68

11

17

10

1

1

335

5,853

2015

820

82

29

16

2

4

3

956

6,809

2016

380

93

13

31

8

5

2

532

7,341

2017

1,109

82

13

11

3

1

0

1,219

8,560

2018

194

97

8

8

3

1

4

315

8,875

Total

7,326

819

358

199

90

62

21

8,875

-

Note: 1. The statistics are accurate as of December 2018; data criteria are based on the number of verified sites in
the year; data accessed on January 9, 2019.
2. The sites in this table includes listed and delisted Remediation Sites, Control Sites, Restricted
Groundwater Usage Zones, and Sites with Limited Correction Period.
3. The aforementioned statistics from past years are different from statistics in annual reports from past
years due to adjustments to the information inventory and follow-up registration for the procedures
(KPI) of site listings in 2016 as well as special onsite conditions.
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2.

Number of delisted sites
In 2018, the cancellation of regulatory listing of a total of 951 various
types of sites (including Remediation, Control, Groundwater Pollution Use
Restriction Zones, and Sites with Limited Correction Periods) were
publicly announced, including 847 farmlands, which accounted for the
highest number of sites, followed by 64 factories, 24 gas stations, 7 others,
7 illegal dumping sites, and 2 military bases. The number of delisting for
various pollution sites is shown in Figure 3.2.5-2.

Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.5-2

Statistics on various pollution sites delisted in 2018

As of the end of 2018, the cancellation of regulatory listing of a total
of 5,335 sites were publicly announced, including 4,500 farmlands, which
accounted for the highest number of sites, followed by 404 factories, 221
gas stations, 98 other sites, 59 military bases, 43 illegal dumping sites, and
10 storage tanks. The number of delisting for various pollution sites is
shown in Table 3.2.5-2.
The number of delisted sites in 2018 increased by 341 sites from 2017
mainly due to the number of delisted farmland sites, which increased by
334 sites from the previous year.
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Based on the accumulated number of listed sites, delisted sites and
currently listed sites, the number of listed sites quickly increased starting
from 2014 and the number of delisted sites also increased from past years
(190 sites are delisted on average each year from 2002 to 2012; 540 sites
are delisted on average each year from 2013 to 2018). Related accumulated
changes are shown in Figure 3.2.5-3.
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Table 3.2.5-2

Statistics on the number of delisted sites in past years

Illegal
Accumulate
Gas
Military
Storage
Year Farmland Factory
Others
dumping
Total
d total in
station
base
tank
site
past years
2002

0

0

0

0

0

0

0

0

0

2003

16

0

1

0

0

0

1

18

18

2004

947

1

1

0

0

0

0

949

967

2005

199

2

4

1

0

0

2

208

1,175

2006

35

0

7

0

0

1

0

43

1,218

2007

16

4

8

1

0

0

2

31

1,249

2008

141

10

5

1

0

0

0

157

1,406

2009

139

18

5

2

2

0

0

166

1,572

2010

132

26

11

1

3

3

1

177

1,749

2011

147

33

24

7

2

7

0

220

1,969

2012

49

38

19

13

2

4

1

126

2,095

2013

200

36

23

9

9

5

1

283

2,378

2014

484

38

30

12

13

5

0

582

2,960

2015

378

36

17

18

10

7

0

466

3,426

2016

257

48

20

12

9

1

1

348

3,774

2017

513

50

22

14

7

3

1

610

4,384

2018

847

64

24

7

2

7

0

951

5,335

Total

4,500

404

221

98

59

43

10

5,335

-

Note: 1. The statistics are accurate as of December 2018; data criteria are based on the number of verified sites in
the year; data accessed on January 9, 2019.
2. The sites include listed and delisted Remediation Sites, Control Sites, Restricted Groundwater Usage
Zones, and Sites with Limited Correction Period.
3. The aforementioned statistics from past years are different from statistics in past years due to adjustments
to the information inventory and follow-up registration for the procedures (KPI) of site listings in 2016
as well as special onsite conditions.
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Note: The statistics are accurate as of December 2018. Data accessed on January 9, 2019.

Figure 3.2.5-3
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Accumulated changes in sites in past years

Ch4.

Future Outlook

The EPA has focused on investigations in the past and actively manages
multiple pollution sites. It shall focus on the prevention, management, and
remediation of soil and groundwater pollution in the future and invest in the
development of indigenous technologies to assist with developing the soil and
groundwater industry. Therefore, the EPA shall continue to uphold a responsible
attitude and use the experience accumulated in the past to actively promote
environmental protection activities and make the remediation of soil and
groundwater pollution more international by conducting international visits and
workshops. Therefore, the EPA has drawn up the following 13 priorities for
future work:
1.

All-round farmland management and strategies
The SGRFMB has focused on the prevention of heavy metal pollution
on farmland since its establishment. To expedite the promotion of
management measures, it adjusted its investigation strategy in 2010 from
grid-by-grid overall investigations to systematic potential pollution
determination. It also gained information on 21,000 hectares of farmland
with high potential for heavy metal pollution by the end of 2017. The
SGRFMB shall continue to promote farmland pollution prevention and
quality assurance tasks and develop diverse management and risk
classification strategies to establish long-term and effective monitoring and
early-warning procedures to effectively protect quality.

2.

All-round operation of factory management and strategies
In response to potential pollution issues in the operations of factories
(priority shall be given to the clusters of factories outside industrial parks
which are more vulnerable to environmental risks), effective investigations
have proven to be effective for deterring illegal operations and
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significantly increasing the enterprises willingness to abide by laws while
maintaining a sustainable and clean environment. The EPA included
factories of all industries whose manufacturing process may cause
environmental pollution. The EPA prioritize the manufacturing processes
or facilities with high potential for groundwater pollution and continue to
update the list for active implementation of audits. The investigation
results allow polluters to discover pollution early and provide final
feedback for the factories with high potential pollution to implement selfmanagement and supervision and continue to enhance the collection of
information on new compounds in the industrial manufacturing processes.
In addition to continuous completion of investigation tasks, The EPA
shall also use the results and experience from past onsite surveys and
investigations to provide feedback for the correction of screening
mechanisms for the list of factories in operation and targets with high
potential pollution. The EPA shall also formulate related audit,
management, monitoring, and reflow mechanisms to help factories follow
up on the establishment of audit and management measures and provide
them with references for implementing management. With regard to sites
where leaks of small amounts of pollutants to underground environments
have been discovered in the site investigation process (industrial sites with
potential pollution or where progressive pollution is found), the EPA
appoint experts to provide assistance and use the results of onsite surveys
and investigations on factory operations to provide enterprises with
recommendations for improving the characteristics and actions in
operations to achieve preventive management. The EPA thus completed
site assessments for 600 factories with high potential pollution.
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3.

Implement industrial parks ranking and management
The EPA continued to implement a light classification early-warning
and management system in industrial parks. In addition to the existing 18
red and orange light industrial parks, the EPA shall implement
improvements for overall early warning monitoring tasks and enhance the
follow up and listing of pollution verification and announced control
procedures. Each of the remaining 26 yellow light and 113 green light
industrial parks shall continue to improve registration, sampling
inspections, reviews, and expedited improvement tasks to effectively
control the industrial park environmental quality status and implement
actual measures to mitigate pollution. The EPA shall add management
review indicators and strengthen the lights classification management
system. The EPA shall also integrate information system functions to
follow up on the investigation and management status of listed high
pollution industrial parks and improve the soil and groundwater quality
management on land for industrial use.

4.

Establishment of a groundwater grading management method and
implementation

of

groundwater

quality

protection

tasks

for

interdepartmental associations
The EPA shall continue to review the background water quality
monitoring methods and the regional network of monitoring wells and
reference

domestic

and

foreign

environmental

quality

indicator

classification methodology and management system to formulate the
reference indicators for background groundwater quality in Taiwan based
on the water quality data obtained in regional groundwater monitoring
wells and establish groundwater environment management system for
separate regions and classifications. The EPA shall conduct big data
analysis on water quality monitoring data from past years to learn about the
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connections between groundwater pollution sites and the main causes of
pollution. The EPA shall also continue to promote inter agency negotiation
meetings and related exchange activities for groundwater management to
strengthen inter agency business connections and cooperation and
implement groundwater conservation tasks.
The EPA shall cooperate with the amendment and reviews of
groundwater regulations. The EPA shall plan updates for existing systems
and documents related to groundwater regulations based on the items listed
for management in the groundwater monitoring and control standards and
formulate corresponding administrative measures for related units. For
substances of concern that have not been listed for management, the EPA
shall continue to accumulate baseline data and update the list of substances
of concern in groundwater. The EPA shall also organize expert consulting
meetings to evaluate the necessity and feasibility of adding new substances
for control in order to keep regulatory standards updated with social
development and protect groundwater.
5.

Fully implement sediment management
After the inclusion of sediment management into the Act at the end of
2010, the corresponding measures included requirements for industry
competent authorities of specific water bodies to regularly review sediment
and reports. The measures were gradually implemented and the first
inspections were completed before the end of 2018. Through regular
inspections of the sediment of specific water bodies, the EPA gradually
gained information on areas with high potential pollution in sediments.
Therefore, our future development will focus on using intricate
investigation technologies for sediment, pollution evaluation methods, and
sediment remediation technologies. The EPA shall also assess the potential
pollution of sediments based on the usage of the water bodies and
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cooperate with agencies to jointly promote the management and water
usage safety of the water bodies.
6.

Promotion of the site risk management system
The EPA shall inventory and arrange in sequence the sites with
unidentified polluters and applicable for risk management and propose a
list for site risk management in the future. For sites with desperate need of
risk

management,

the

EPA shall propose

recommendations

for

management measures on a trial basis. For sites with difficulties in
improvements, the EPA shall organize the establishment of assistance
teams and continue to help the EPB and related parties of the polluted land
in related risk management operations for the sites to expedite
improvement and facilitate management of the pollution sites.
With regard to the evaluation tools, the EPA has prepared the
methodology and related measures for soil and groundwater health risk
assessments. The EPA shall focus on the ecological risk assessment
methods in the future as well as the establishment of risk assessment
methods for sediment and intermediary substances and related evaluation
tools to provide users with references and a basis for implementation.
7.

Continue to implement site management systems and accelerate
pollution site improvement and delisting tasks
The EPA continues to promote the pollution site management system
to follow up on sites under improvement and accelerate pollution
improvement operations on suspended sites. The EPA shall advance Site
Management Program to record current site conditions and verify data
from past investigations for inclusion in the National Priority List (NPL).
The EPA assessed site pollution improvement and monitoring and
management mechanisms and integrated "Site Operating Procedures
Control and Management Mechanisms " and a "Dual-Track System for
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Jurisdiction Site Managers." The EPA supervises central and local
authorities in joint execution of site management operations and strictly
controls the process from site listing announcements to delisting
verification. The EPA use site history to monitor and manage each site and
prevent the creation of suspended sites in the future, effectively improving
site management performance.
8.

Develop tools for IT management and decision-making process
Most of the soil and groundwater pollution remediation activities have
been managed in the information system, which facilitates information
reports from the operation end and management of results on the
management end. In addition, the EPA actively integrated the information
accumulated in the past or obtained from different units (e.g. geologic data
from the Central Geological Survey and groundwater monitoring well test
data from the Water Resources Agency) for applications. The EPA
established an integrated inquiry platform for groundwater quality and
developed farmland pollution source module functions. The information
generated by the systems can be used to facilitate regional management of
soil and water quality and achieve status updates (space and pollution
concentration), potential pollution evaluation, and pollution source
estimation. The development of the future information system will
continue to focus on the improvement of various operations. The EPA will
also use data analysis, adopt new technologies, and establish a system
platform to achieve recovery of land under management and early warning
for pollution.

9.

Promote the reuse of polluted land
The EPA has established procedures for improving and reusing
polluted land to expedite improvements for pollution-affected areas. The
EPA shall continue to strengthen the system and establish screening factors
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to select suitable sites and negotiate with various local governments. The
EPA shall establish assistance teams with experts and scholars that
specialize in related issues to implement and promote demonstration cases
for reference and compliance by various sectors.
10. Promote and expand the reuse of off-site polluted soil
Soil is a natural resource and the EPA should, whenever possible,
remove pollutants from the soil and return the soil to its original use or
reuse the soil to convert it into a resource, thus preventing disposal with
landfills. Therefore, the EPA shall actively assist institutions with the
technologies for treating and reusing contaminated soil (e.g., cement plants)
in applications for Type S code permits in order to expand the channels for
processing contaminated soil once they are removed from the site. In
addition, the EPA shall study the quality management methods for recycled
products and strengthen public confidence in using recycled products,
improve their willingness to use the products, and expand channels for
processing and reusing contaminated soil once they are removed from the
site.
11. Actively improve the payment collection system and implement
simplified policies for making the public’ lives more convenient
The EPA shall focus on reviewing the effectiveness of remediation
expenses, analyze the distribution of resources for reviewing remediation
expenses, simplify the review procedures, optimize administrative
efficiency, and use the system to notify payers of the review results to save
administrative expenses. The EPA shall strengthen the review procedures
for various applications and use system tools to integrate forms and
simplify the review process.
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12. Expand industrial research and engage in remediation works
The EPA shall compile and analyze the current state of development
of domestic and foreign soil and groundwater remediation technologies
and continuously review and improve the soil and groundwater
remediation tasks and technology development. The EPA shall continue to
incorporate and optimize high-resolution site investigation and remediation
technologies for domestic soil and groundwater pollution sites and
organize technical experimental tasks. The EPA shall also subsidize
academic institutions, strengthen related research projects related to soil
and groundwater pollution remediation, and establish a platform for
industrial-academic communication. The EPA shall consolidate opinions of
various sectors and select advantageous remediation technologies for soil
and groundwater pollution remediation for the country as key development
targets.
13. Promote international collaboration
The EPA has organized international communication activities such as
the Business Meeting of Working Group on Remediation for Soil and
Groundwater Pollution of Asian and Pacific Region, Taiwan-US Workshop,
training courses for officials of the Working Group on Remediation for
Soil and Groundwater Pollution of Asian and Pacific Region, and the
Taiwan-South Korea Memorandum of Understanding on the Remediation
of Soil and Groundwater Contamination. The EPA have formed stable
international communication models. In addition to the initiation of the
Taiwan-Vietnam Memorandum of Understanding, the EPA shall organize
technical exchange activities in Southeast Asia and implement continuous
review and corrections to intensify communications, assist the overseas
development of the industry, and increase international visibility.
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Appendix List of major activities in 2018
Date

Major activities

2018.01.01

Added mobile reporting functions for the Soil and Groundwater
Pollution Remediation Fee Reporting System.

2018.01.10

Approved 26 projects for the "2018 Soil Pollution and Groundwater
Pollution Remediation Fund Research and Pilot Project Subsidies"
with total expenses of NTD 29 million.

2018.01.23

Organized the "2nd Meeting of the 9th Soil and Groundwater
Pollution Remediation Fund Management Board"

2018.01.24

Organized the "Polluted Land Reuse System and Procedures
Seminar and Risk Map Forum."

2018.02.27

The EPA collaborated with CPC Corporation and completed the
development of the systematic diesel fingerprint profile
identification technology to improve domestic diesel pollution
investigation and forensic investigation capabilities.

2018.03.08

Announced "National Petroleum Corporation Taipei Interchange
Station" as a Remediation Site.

2018.03.28

Organized the "Polluted Land Valuation Guidelines and Brownfield
Site Management Case Study Seminar."

2018.04.03

The EPA commenced the environmental management and pollution
prevention and inventory, which will continue to April 2019, and
requests cooperation with environmental site verification.

2018.04.16

Announced "Porite Taiwan Co., Ltd. Plants 1, 2, 3" as Remediation
Sites.

2018.04.19

Organized the "Polluted Land Remediation and Revitalization
Seminar."

2018.05.04

Organized the "2017 Local Environmental Protection Agency Soil
and Groundwater Performance Evaluation Award Ceremony and
Site Visit."

2018.05.17

Converted the application for "refund for purchase of environmental
liability insurance or insurance policies of equivalent coverage and
new investments in equipment of projects with direct benefits for
preventing soil and groundwater pollution" to online applications
starting from June 2018.

I

II

Date

Major activities

2018.05.18

Organized the "3rd Meeting of the 9th Soil and Groundwater
Pollution Remediation Fund Management Board"

2018.05.21

Organized the "Industry Competent Authority Sediment Reporting
and Registration Procedures Training" (first session on June 5,
second session on July 18, and third session on September 27).

2018.05.30

Organized an inter-ministerial coordination meeting for establishing
reuse procedures for Control Sites.

2018.06.07 – 08

Organized the "Soil and Groundwater Domestic New Technology
Research and Development Results Publication and Green
Investigation Technology Training Course" (2 days).

2018.06.11 – 12

Organized the "2018 Off-Site Soil Treatment Management System
Training Seminar." (2 days)

2018.06.19

Announced "A.B.C. Machinery Industrial Co., Ltd." as a
Remediation Site.

2018.07.01

Increased the maximum amount for payment collection in
convenience stores to NTD 60,000 and added 628 Simple Mart
stores in Taiwan as payment outlets to provide close to 40,000 new
payment outlets.

2018.07.17

The EPA has assisted the EPB of Penghu County in initiating onsite
verification of emergency response mechanisms in accordance with
the Soil and Groundwater Pollution Remediation Act and instructed
CPC Corporation to take full responsibility for improvements.

2018.07.24

Organized the "Groundwater Pollution Source High-Resolution Site
Investigation Technology and Experiment Outcome Seminar."

2018.07.24

Announced the delisting of "Tainan City, Rende District, Baojia
Section No. 1055-0000 Plot" as a Remediation Site.

2018.07.27

Organized the "2018 Off-Site Soil Treatment Management Practices
and System Reporting Operations Training." (Enterprise Session
and EPB in Northern Taiwan on July 27, Enterprise Session and
EPB in Southern Taiwan on August 1, Enterprise Session and EPB
in Central Taiwan on August 8)

2018.08.15

Announced "MOSPEC Semiconductor
Headquarters" as a Remediation Site.

2018.08.15

Announced "Former Taiwan Minerals Co., Ltd. and its three waste
smokestack areas (partial)" as a Remediation Site.

Corporation

Xinshi

Date

Major activities

2018.09.06

Organized the case requisition seminar for the 2019 "Soil and
Groundwater Pollution Remediation Fund Research and Pilot
Project Subsidies"(first session on September 6, second session on
September 7, third session on September 10)

2018.09.07

Announced "Mayer Steel Pipe Corp." as a Remediation Site.

2018.09.17

Announced "Hou Jan Industrial Co., Ltd. Guanyin Plant" as a
Remediation Site.

2018.09.25

Announced "Rising Glory Technology Co., Ltd. Plant 2" as a
Remediation Site.

2018.10.08

Organized the "Domestic Soil and Groundwater Technology Policy
Promotion and Heat Treatment Technology Promotion and
Domestic Case Studies" Seminar (Taipei session on October 10,
Kaohsiung session on October 15, and Taichung session on October
19).

2018.10.11

Organized the "Sediment Quality Reporting and Registration
Assistance and Coordination Seminar (first session on October 11
and second session on November 16)."

2018.10.22

Distributed the "Contaminated Land Reuse System Explanatory
Manual" to EPB of Municipalities and published it on the Soil and
Groundwater Pollution Remediation Fund website.

2018.10.29 –
11.02

Led representatives of the industry, government, and academia to
the "9th Steering Committee Meeting of MOU between Taiwan EPA
and South Korea MOE" in Korea (5 days).

2018.11.14

Announced "DMP Chemitech Co., Ltd. Guanyin Plant" as a
Remediation Site.

2018.11.16

Organized the case closure and payment settlement seminar for
the 2018 "Soil Pollution and Groundwater Pollution Remediation
Fund Research and Pilot Project Subsidies"(first session on
November 16 and second session on November 19)

2018.12.03

Organized the "8th Business Meeting of the Working Group on
Remediation for Soil and Groundwater Pollution of Asian and
Pacific Region"

2018.12.05 – 06

Organized the "International Workshop on Investigation and
Mitigation of Vapor Intrusion" (2 days).

III

IV

Date

Major activities

2018.12.10

Announced "Huxi Fuel Station, Magong Marketing Service Center,
Chiayi Business Department, Marketing Business Division, CPC
Corporation" as a Remediation Site.

2018.12.19

Announced "Gi Ding Technology Co., Ltd. Guanyin Plant" as a
Remediation Site.

2018.12.25

Announced "Green Island Harbor Gas station" as a Remediation
Site.
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