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<Notes and Disclaimers>

* This report is produced by the trust corporation based on the contract with JICA. The contents of this report are
based on the information at the time of preparing the report which may differ from current information due to the
changes in the situation, changes in laws, etc. In addition, the information and comments posted include subjective
judgment of the trust corporation. Please be noted that any actions taken by the users based on the contents of this
report shall be done at user’s own risk.

* Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of such
information provided in this report.
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Summary
Chapter 1 Development issues in target country/region
1-1 Development issues in target country/region

Table 1 below presents estimated data of the amount of mercury emitted into the environment in
Indonesia. The largest source of emissions is gold mining with 195,000 kg per year, followed by
emissions from oil and natural gas production at 36,482.7 kg per year. The UNEP estimates that
Artisanal Small-Scale Gold Mining (“ASGM”) emits 50 to 500 tons of mercury per year in Indonesia.
According to the UNEP guidelines for mercury emission projections by sector, about 15% of mercury
emissions from oil and natural gas production is assumed to be emitted in the form of waste. There are
currently no facilities in Indonesia that can process mercury waste appropriately.

In terms of mercury emissions from ASGM, a Presidential Decree that prohibits mercury use in mining
was issued on March 16, 2017. A crackdown on ASGM is ongoing, and the amount of mercury recovered
by the Ministry of Environment and Forestry of Indonesia, 170 tons, is being stored temporarily in an
untreated state.

Table 1: Mercury emission amounts by emission source (excerpt)

Amount of mercury

Emission source emissions (KgHg/y)

Gold mining 195,000.0
Oil and natural gas production 36,482.7
Coal burning and other coal use 33,600.0
Waste incineration and open incineration 31,565.2
Use in manufacturing and manufacturing 297335
waste

lllegal dumping of general waste 26,992.3
Production of other raw materials 15,162.8
Production of primary metals (natural origin) 14,978.2
Burning of other fuels and biomass 4,441.9
Use and disposal of dental amalgams 1,188.2
Production of recycling metal 0.0

Note: Shaded parts are categories that this project focuses on
Source: Prepared by the JICA survey team based on INVENTORY OF MERCURY RELEASES IN
INDONESIA (BALIFOKUS)

1-2 Development plan, policies, laws and regulations, etc. relating to said development issues
The Hazardous Substances Management bureau of the Ministry of Environment and Forestry plays an
important role in relation to mercury measures. The latest movements of said bureau were identified

through hearings and other methods; an overview of the movements is presented in Figure 1 below.
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Figure 1: Overview of movements relating to mercury management by the Ministry of
Environment and Forestry of Indonesia

Source: Documented by the JICA survey team based on on-site research

The basic piece of legislation on environmental issues is the Environmental Protection and
Environmental Management Act (Act No. 32 of 2009), which stipulates targets, plans, public
administration procedures, monitoring, prevention, rights and obligations, dispute resolution
mechanisms, and other matters in relation to environmental protection and management.

Under the Environmental Management Act, there are specific laws and regulations such as Rules of the
Waste Management (Act No. 18 of 2008), Environmental Impact Assessment (Cabinet Order No. 27 of
1999, Decision No. 17 of 2001 by the Minister of the Environment), Air Pollution Control (Cabinet Order
No. 41 of 1999), Water Pollution Prevention (Cabinet Order No. 82 of 2001), Noise Environmental
Standards (Decision No. 48 of 1996 by the Minister of the Environment), Vibration Environmental
Standards (Decision No. 49 of 1996 by the Minister of the Environment), and Environmental Standards

on Offensive Odors (Decision No. 50 of 1996 by the Minister of the Environment).

Chapter 2 Proposed companies, products, and technologies
2-1 Outline of proposed products and technologies

This project formulation survey initially planned a proposal of treatment technologies for oil sludge.
However, the projected need for introducing such technology could not be confirmed by Pertamina,
which was the C/P candidate in projects for dissemination, demonstration, and business model
formulation. Their top priority is mercury removal from crude oil.

On the other hand, the Ministry of Environment and Forestry and its subsidiary body, EMC, exhibited a
strong interest in receiving technological advice for building temporary storage facilities for mercury, as
well as in the transfer of mercury stabilization technology.

Under Indonesia’s current mercury treatment system, even if oil sludge treatment technology is

introduced, the country does not have the technology required for stabilization and processing at home.
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The concern is that waste accumulated after pretreatment would be left as is. Therefore, in order to
develop treatment services for mercury waste in Indonesia, the priority is an exit strategy that allows the
entire process to be completed in Indonesia. We have thus decided to move toward proposing the
introduction of stabilization technology, which is a key component of any mercury waste treatment
service, with the Ministry of Environment and Forestry and EMC as the C/P candidates in projects for

dissemination, demonstration, and business model formulation.

2-1-1  Outline of proposed products and technologies

Nomura Kohsan conducts comprehensive business in the field of mercury waste treatment and has
multiple processing technologies for various types of mercury waste, including dry-cell batteries,
fluorescent lamps, medical mercury waste (mercury sphygmomanometers and thermometers), mercury-
containing waste (oil sludge and other waste), and pure mercury. Furthermore, utilizing funds from the
Ministry of the Environment, the company has developed mercury stabilization technology that will be
required of countries that have ratified the Minamata Convention, and has the ability to develop mercury
treatment systems to be required under the Convention going forward. An overview of the mercury waste

treatment system developed by Nomura Kohsan is provided in Figure 2 below.
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Figure 2: Overview of mercury waste treatment system developed by Nomura Kohsan

Source: Nomura Kohsan

(1) Pretreatment and incineration technology (before change of plan)
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With regard to the initially planned incineration technology, incinerating
mercury waste in a multiple-hearth furnace or rotary kiln results in the
vaporization of mercury included in waste. The mercury is cooled through
gas treatment and collected in a condenser tower in the form of unrefined

mercury. In the final part of the gas treatment process, a mercury

adsorption tower prevents mercury from being emitted into the air. The
pretreatment of mercury-containing oil sludge involves vacuum distillation Incineration furnace
to eliminate oil and moisture, after which the sludge is incinerated to vaporize the mercury and collect it
through a gas treatment process. This technology is distinguished by said two-step treatment, which allows

for the separation of mercury, oil, and moisture from mercury-containing oil sludge.

(2) Mercury stabilization technology (after change of plan)
A. Outline of technology
This technology involves the mixing of at least 99.9% pure mercury with
sulfur to produce stable mercury sulfide through a mechanochemical

reaction, and conforms with the Basel Convention’s technical guidelines,

to which the Waste Disposal Act and the Minamata Convention refer.

The distinguishing features of this technology are the ability to

Mercury stabilization facility

generate mercury sulfide at ordinary temperature without heating,
reducing the amount of mercury gas generated, and fact that the dry processing used makes water

processing unnecessary.
2-2 Local compatibility
Survey items regarding the local compatibility of recycling-oriented paving technology to be proposed are

presented in Table 2 below.

Table 2: Outline of confirmation results for local compatibility

Classification Item Compatibility
Institutional Establishment | © Use of Online Single Submission (OSS) on the
_ internet, allowing for one-step acquisition of
aspects of entity business approvals and authorization

Approval and *+  The treatment of mercury waste requires the
o acquisition of separate permissions for collection
authorization and transportation as well as disposal in
accordance with the Ordinance of the Ministry
concerning B3 waste management
Environmental permission is required first in
order to apply for the above permissions, while
the disposal permission also requires permission
from the Minister to conduct a waste treatment
trial
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Classification

ltem

Compatibility

Landfill

standards

The legal landfill standard for mercury waste
stipulates that sites with a mercury concentration
of 300 mg/kg or higher are Class 1 final disposal
sites

The only Class 1 final landfill site in Indonesia
operates its own criteria and does not accept
mercury waste with a concentration of 250 mg/kg
or higher

As a result of the above, in case the proposed
technology is used to produce stable mercury
sulfide, it would currently either have to be
transported abroad or stored in temporary
storage facilities that would need to be built

Technological

aspects

Pretreatment

and roasting

We confirmed that as oil sludge is not regulated
under the Minamata Convention, the Ministry of
Environment and Forestry and the former C/P

technology candidate, Pertamina, consider it low priority
Mercury The Ministry of Environment and Forestry has
e requested that Nomura Kohsan provide
stabilization technology assistance for the treatment of
technology medical mercury waste and temporary storage

facilities for mercury

The Environment Management Center (EMC)
has expressed a need for introducing trial
equipment for mercury stabilization and other
technologies

Chapter 3 Projected ODA
3-1 Outline of projected ODA

The assumption is that any ODA project would involve “dissemination, demonstration, and business

model formulation related to the introduction of proper treatment technology for mercury waste (tentative

name).” The target of this project is to confirm the necessity and efficacy of mercury treatment

technology and develop sustainable systems for environmental conservation, and activities and funding
will be conducted in order to achieve the three results (technology demonstration, technology transfer,

and dissemination) presented in Table 3. Going forward, we will also continue discussions with the C/P

candidates to identify potential sites for installation of the proposed technology.
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Table 3: Outline of ODA project (PDM proposal)

Results Activities Introduction
1. Design, manufacturing, and installation of mercury waste (Japan side)

1. Demonstration

Development of
proper treatment
systems for
processing mercury
waste in Indonesia

2. Technology transfer

Establishment of
sustainable systems
of mercury treatment
technology by local
people

3. Dissemination

Dissemination of the
necessity and efficacy
of mercury treatment
technology

treatment facilities (treatment facilities for stabilization)
Composition analysis of mercury waste

Trial run of mercury waste treatment facilities and local
conformity assessment

Economic evaluation of mercury waste treatment
technology

Drafting of a treatment manual and evaluation of technology
level

Training for mercury treatment technology (training of ten
instructor candidates). (Training is expected to be
conducted both in Japan and Indonesia.)

> Mercury waste treatment

> Stabilization treatment and management of metallic
mercury

> Facility management and maintenance
Evaluation after training
Sharing of verification test results with government officials

(Ministry of Environment and Forestry, Ministry of Public Health)
and assistance for developing legal systems

Holding of seminars for related persons, introduction of proper
treatment technology, and explanation of the hazards of mercury
and the usefulness of treatment technology

Establishment of implementation system locally

-Experts (1 Supervisor, 1 Vice business
chief, 1 Mercury recycling technology
supervisor, 3 Mercury recycling technology
experts, 1 Mercury analyst, 1 Expert in
dissemination activities, 1 Expert to assist
with the development of legal systems, 1
Business system developer, 1 Chief
advisor, 1 Expert in risk assessment /
environmental and social considerations, 1
Expert in supporting business plan
development, 1 Dissemination activity
manager)

-Equipment (mercury waste treatment
facility and other systems)

(Indonesia_side)

Candidates for C/P: Ministry of
Environment and Forestry, EMC

-Provision of project site

-Appointment of ten candidates to
become instructors of mercury treatment
technology

+Provision of training site

-Adjustment associated with the holding of
seminars, provision of venue

3-2

In the project for dissemination, demonstration, and business model formulation, mercury stabilization

ODA project details

technology will be introduced to allow Indonesia to undertake treatment compatible with the Minamata
Convention at home, forming a foundation for the deployment of other mercury treatment technology. In
addition, quantitative data, such as the results of a composition analysis of mercury sulfide during
verification and after generation, is collected and presented to the meeting of parties concerned with
mercury, which was set up as part of this project’s formulation survey. As a result, said data can be used
as basic information for the development of laws and regulations of Indonesia.

In terms of technology transfer, about ten candidates to become instructors will be appointed in

Indonesia, with training expected to be conducted both in Japan and Indonesia.

Chapter 4 Business development plan
4-1

Through the project formulation survey, we confirmed that an exit strategy is important in order to

Outline of business development plan

develop comprehensive mercury waste treatment systems in Indonesia, and that the gradual introduction
of technology would be practical. Therefore, mercury stabilization technology is introduced as a first step,
securing an exit, while the development of systems and legislation in Indonesia is used to improve the
business environment, paving the way for participation in the oil sludge treatment market, which is the

largest market.
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As of March 1, 2019, 25 countries in the Asia Pacific region, including Indonesia, have ratified the
Minamata Convention. As the countries that have ratified the Convention are required to take action
against surplus mercury and treat mercury waste in accordance with the Convention’s stipulations, we
see Indonesia as a model case that signals the existence of a sufficient market for expansion centered

on the Asia Pacific region.

4-2 Method of entry and partner candidates
The approach to business development is based on the following three steps: “Projects for

dissemination, demonstration, and business model formulation,” “Business (development phase),” and

“Business (expansion phase).”

4-3 Contribution to the revitalization of local economies and regions in Japan

Table 4 below describes the prospects for revitalization of local economies and regions in Japan.

Table 4: Prospects for revitalization of local economies and regions in Japan

Results from the case Effect in Japan

+ Imports of mercury waste from Indonesia stop
» Contributes to the reduction of the amount of mercury in

Japan
Realization of proper + The usage volume of Nomura Kohsan’s final landfill site is
mercury waste treatment | reduced
in Indonesia » Contribution to the targets of Hokkaido’s waste treatment
plan*

* About a 21% reduction in the amount of industrial waste for final
disposal by FY 2019

International business - Job creation
expansion of recycling + Model case for the international business expansion of waste
technology by waste management business operators
management business
operators

+ The burden on administrative authorities can be reduced by
Reduction of reducing the amount of cargo imported to Japan in accordance
administrative workload with the Basel procedures; such cargo would be processed

locally instead
+ The risks of ignition accidents and leakage into the environment
can be reduced by treating harmful waste outside Japan

Risk reduction

Design and + Economic ripple effects on plant facility companies based locally
manufacturing of plants

Hub for talent » Hub for training persons who were hired in Indonesia to become
development experts in the treatment of mercury waste
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