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 Polychlorinated Biphenyls (PCBs) is a group compounds, consisting of several 
congeners, depending on the numbers and positions of chlorine atoms attached to the 
biphenyl structure.  

 Only about 130 of the 209 congeners were used in commercial formulations

 >50 different congeners were used in an Aroclor mixture

 Range from oily liquids to waxy solids at room temperature

Introduction

PCBs Compounds

Introduction

PCBs Use and Application (US-EPA 1994)

PCBs Use Pounds (mil) Percentage

Capacitors 630 50.3

Transformers 335 26.7

Plasticizer 115 9.2

Hydraulic and Lubricants 80 6.4

Carbonless Copy Paper 45 3.6

Heat Transfer Fluid 20 1.6

Petroleum Additives 1 0.1

Miscellaneous Industrial Uses 27 2.2

Total 1,253 100



3

Introduction

Commercial names for PCBs

► Aroclor xxxx* ► Therminol

► Asbestol ► Kanechlor

► Askarel ► Santotherm

► Bakola131 ► Pyroclor

► Chlorextol ► Phenoclor

► Hydol ► Pyralène

► Inerteen ► Clophen

► Noflamol ► Apirolio

► Pyranol/Pyrenol ► Fenclor

► Saf-T-Kuhl ► ……

*) Last two digit = % Chlorine by mass

PCBs Physical/Chemical Properties

 Low flammability

 Fire resistant

 Chemical stability

 Electrical insulating properties

 Durability 

 Resistant to degradation

 Softener and plasticizer

Introduction

Attractive Properties 
to Industry

• Health & Environmental Issues
• Challenges in Proper Treatment/Disposal
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Introduction

Health Effects of PCBs

 Mass PCBs Poisoning

 Yusho Dease – Kyushu Japan 1968
"Kanemi rice oil" was contaminated with PCB, which was used for heating 

and circulated through a coil. Somehow, cracks in the coil appeared and 

PCBs leaked out, contaminating the cooking oil. There were over 14,000 

victims.

 Yu-cheng Dease – Taiwan 1979

Introduction

Health Effects of PCBs

 Mechanism of Toxicity

 PCBs binds to nucleophilic macromolecules (protein, DNA, 

RNA) and induce DNA strand breaks and DNA repair 

 Target Organs

 Skin, eyes, liver, reproductive systems, other

 Health Effects

 Chloracne, cumulative liver damage, probable human 

carcinogen  

 Symptoms

 Eye irritation, chloracne, liver damage, reproductive effects, dry 

skin, redness, headache, numbness
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Introduction

 Highly chlorinated PCBs more resistant to 

degradation.

 Does readily break down in the environment.

 Found around the world and contaminates 

food, air, soil and water.

 Incorporated into plant material and food 

crops.

 Bio-accumulates in fish and animal tissues.

 Distributed to remote locations by air currents. 

Environmental Effects of PCBs

Regulatory Overview

 Stockholm Convention on Persistent Organic Pollutants (POPs) 2001

 Law No.19/2009 - Ratification to the Stockholm Convention on Persistent 
Organic Pollutants

 Law No.32/2009 - Environmental Protection and Management

 Government Regulation No. 101/2014 - Hazardous (B3) Waste Management

 Government Regulation ……………………

PCBs Waste is classified as Hazardous (B3) Waste under Code No. A1001d
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Regulatory Overview

• Ministry of Environment and Forestry Regulation No.: P.12/MENLHK/SETJEN/PLB.3/5/2020 –
Hazardous Waste Storage

• Ministry of Environment and Forestry Regulation No. 14 Year 2013 – Hazardous Waste 
Symbol and Label

• Ministry of Environment and Forestry Regulation No.: P.4/MENLHK/SETJEN/KUM.1/1/2020 -
Hazardous Waste Transportation

• Head of BAPEDAL Decree No.: Kep-03/BAPEDAL/09/1995 - Procedures & Technical 
Requirements for Hazardous Waste Treatment 

• Ministry of Environment and Forestry Regulation No.: No.P.63/2016 - Procedures & Technical 
requirements for disposal of hazardous wastes in Landfill Facility.

Other Regulations: Hazardous Waste Management

Stockholm Convention – POPs Management

Regulatory Overview

Substance name Annex

Perfluorooctanoic acid (PFOA) & related compounds I

Tetrabromodiphenyl ether I,IV

Pentabromodiphenyl ether I,IV

Hexabromodiphenyl ether I,IV

Heptabromodiphenyl ether I,IV

Bis(pentabromophenyl)ether I,IV

(decabromodiphenyl ether; decaBDE)

Perfluorooctane sulfonic acid and its derivatives I,IV

DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane) I,IV

Chlordane I,IV

Hexachlorocyclohexanes, including lindane I,IV

Dieldrin I,IV

Endrin I,IV

Heptachlor I,IV

Endosulfan I,IV

Hexachlorobenzene I, III,IV

Substance name Annex

Chlordecone I,IV

Aldrin I,IV

Pentachlorobenzene I, III,IV

Polychlorinated Biphenyls (PCBs) I, III,IV

Mirex I,IV

Toxaphene I,IV

Hexabromobiphenyl I,IV

Hexabromocyclododecane I,IV

Hexachlorobutadiene I,III,IV

Pentachlorophenol and its salts and esters I

Polychlorinated naphthalenes I,IV

Alkanes C10-C13, chloro (short-chain chlorinated 

paraffins) (SCCPs)
I,IV

Polychlorinated dibenzo-p-dioxins and dibenzofurans 

(PCDD/PCDF)
III,IV

Polycyclic aromatic hydrocarbons (PAHs) III 
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Stockholm Convention – POPs Management

• Article 3: Measures to reduce/eliminate releases from intentional production 
and use

• Article 5: Measures to reduce/eliminate releases from unintentional production

• Article 6: Measures to reduce/eliminate releases from stockpiles and wastes

Regulatory Overview

• It does not advocate waste avoidance and recovery for POPs, because these compound are 

targeted for complete phase out

• POPs wastes should not be recycled and shall be taken out of service and destroyed or 

disposed of as quick as possible 

 PCBs – Annex A Part II

 Cease production of new PCBs immediately

 Eliminate use of in-place PCB equipment by 2025

 Achieve environmentally sound disposal of PCB wastes 
as soon as possible and not later than 2028

Regulatory Overview

Stockholm Convention – PCBs Management
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Regulatory Overview

Road to National Implementation Plan

Source: Ministry of Environment & Forestry – Directorate of Hazardous Substance Management 

2001

• Stockholm Convention signed on May 23, 2001

2003-2004

• POPs (PCBs) inventory in Indonesia as a basis for NIP development

2009

Ratification of Stockholm Convention 
through Law No.19/2009

2012-2016

PCBs Inventory (KLHK & PLN) 

2017-2020

(1) PCBs Extended Inventory; 

(2) PCBs Treatment Facility Development; 

(3) Regulation Establishment

(4) PCBs Analysis Facility Development

2020-2028

PCBs Phasing out in accordance to global guideline

All PCBs in 
Indonesia phased 

out

PCBs Inventory

PCBs Inventory Results (>50 ppm)

Year
PCBs Inventory*)

(tons)
Data Source Remarks

2014 22,878

Review & Update of National 

Implementation Plan for Stockholm 

Convention regarding POPs in 

Indonesia (Ministry of Environment)

PLN: 14,967 tons

Other industry: 7,911 ton

2016 537
Phase-1 Extended PCBs Inventory 

(UNIDO)

9 Provinces (Jakarta, West 

Java, Central Java, East 

Java, Banten, Yogyakarta) 

2020 …
Phase-2 Extended PCBs Inventory 

(UNIDO)

In progress for other 

provinces
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PCBs Waste Treatment/Disposal

Introduction of An Environmentally Sound Management & Disposal System for 
PCBs Wastes & PCBs Contaminated Equipment

 KLHK – UNIDO – GEF Cooperation

 Target: - Implementation of ESM of PCBs in Indonesia

- Management of 3,000 tons of PCBs Wastes and PCBs Contaminated 

Equipment

 Project Duration: November 2013 – March 2020

 Project Component:

─ Policy and Regulatory Framework

─ Capacity Building & Development

─ Pilot ESM of PCBs Waste

─ Awareness Raising and Advocacy Campaign

PCBs Waste Treatment/Disposal

PPLI’s Role in ESM of PCBs Phase Out Program

PPLI’s role in the project is as an Operating Entity (OE) assigned by MOEF/KLHK to 

operate the PCBs treatment facility in order to support the PCBs phase out program in 

Indonesia.

 To develop PCBs treatment facility

 To operate PCBs treatment facility as appointed by the MOEF/KLHK

 To conduct collection, transportation and storage of PCBs waste and PCBs containing 

equipment.
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Environmentally

Sound Management

of PCBs

PCBs Waste
On-site Handling
(pre-shipment)

PCBs Waste
Transportation

PCBs Waste
Treatment

Treatment
Secure Landfill

PCBs Waste
Collection/
Temporary Storage

PPLI’s Role in PCBs Phase Out Program

PCBs Waste Treatment/Disposal

Residual Waste

Re-use

Non-PCBs Oil Transformer

PCBs Waste Treatment/Disposal

Treatment Technology Options

 Thermal Destruction:

 incineration 

 pyrolysis, 

 Chemical methods:

 adsorption, 

 Catalytic hydrodechlorination, 

 ozonization, 

 Wet air oxidation, 

 reaction with a sodium metal/salts

 supercritical water oxidation (SWO)

 Microbial Degradation.

Issue:
No facility available 

in Indonesia

Export to other 
countries for 

treatment/disposal
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PCBs Waste Treatment/Disposal

Sample/Data
Collection

Pre-acceptance
Decision

Laboratory
Analysis

Contract/Agreement
Establishment

Waste 
Transportation

Laboratory
Analysis

Temporary
Storage

Pre-acceptance Process

Decontamination

PCBs Dechlorination 
Process

Oil Purification
Process

Recyclable
Scraps

Non-PCB
Transformer

Oil 

Residual
Wastes

Treatment

Secure
Landfill

Re-use

Recycle
Dismantling

PCBs Treatment Facility

Overall PCBs Waste Management Flow Diagram

Draining/

Dismantling

De-chlorination

Process
110oC/550 mmHg

Oil Purification/

Regeneration

Decontamination

Process

Sludge

Recovered Transformer Oil

(Non-PCBs)Recycled 

Scraps

PCBs 
Containing 
Oil

Transformer

PCBs 
Containing 
Transformer

Stabilization

Process

Secure 

Landfill

PCBs<50 ppm

or

PCBs<2 ppm

PCBs : 5.000 ppm (max)

PCBs Waste Treatment/Disposal

PCBs Waste Treatment 
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PCBs Treatment Facility

PCBs Waste Treatment/Disposal

PCBs Treatment Facility (in progress)

PCBs Waste Treatment/Disposal
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Layout Area Fasilitas Pengolahan PCBs

PCBs building – Office (1st and 2nd floor)

PCBs Waste Treatment Facility

PCBs Waste Treatment/Disposal
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PCBs building – Storage of incoming (unloading and storage of incoming trafo)

PCBs Waste Treatment/Disposal

PCBs Waste Treatment Facility

PCBs Building – Storage Area for Recovered Oil, and 
Recyclable Scraps

PCBs Waste Treatment Facility

PCBs building – Utility Room

PCBs Waste Treatment/Disposal
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PCBs Waste Treatment Facility

PCBs Waste Treatment/Disposal

Quality Control

PCBs Waste Treatment/Disposal

Quality control is conducted by a qualified analytical 
laboratory as certified by :

 ISO/IEC-17025

 MOEF approved Environmental Laboratory  

GC-ECD Chromatography
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Measures for Air

Contamination

• exhaust from vacuum pumps are pre-treated by activated 

carbon as a safety net before released.

• exhaust from dismantling area is pre-treated by activated 

carbon before released.

• Negative pressure operations

Measures to Prevent 

Leakage

• Spill containment (drainage and sump pit) 

• 1% slope of the building floor

• Floors are coated with epoxy.

Emergency Measures • automatic fire alarms, 

• chemical fire extinguishers and 

• fire hydrants

Safety & Environmental Control & Monitoring

PCBs Waste Treatment/Disposal

Safety & Environmental Control & Monitoring

PCBs Waste Treatment/Disposal

Regular monitoring for PCBs:

 Perchloroethylene in ambient air

 PCBs in surface water
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Thank You


