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WWF Bali - May 2024

http://www.riob.org/


OBJECTIVES, TARGET AND SCOPE OF THE MANUAL

✓ Part 1  : How waste enters the aquatic environment and is 
transported and how to characterise it. 

This handbook is a call to action, an invitation to work together for a 
future where aquatic environments are preserved and thrive for all.

Guidance manual for basin managers and decision makers

✓ Part 2 : plastics from their generation to their journey in 
the environment, with a deep dive on the impact of 
plastics of different sizes on biodiversity and health

✓ Part 3 : How to prevent waste from entering the 
environment follows the «avoid then manage» principle.



CASE STUDIES
Lots of case studies to illustrate the different parts

1-Mapping macro-waste 
on a stretch of the 

Shkumbin river, Albania 
Surfrider

5 -Using artificial 
intelligence to combat 

plastic pollution in 
Australia

2-Methodology for cost-
effective, long-term 

monitoring of 
transboundary plastic
debris pollution in the 
Lower Mekong Basin

MRCS

3-The Aa and Lys aquatic 
environment monitoring 

programme in France:
findings and outlook

6 - Reducing micro-
plastics in the Delaware 

River estuary

7 - Impact of pneumatic 
micro-plastics on lakes in 

Europe

4 - Preserving aquatic 
ecosystems in Côte 
d’Ivoire: an initiative 
against electronic

waste

8 - Producing 
parliamentary reports 

and passing laws to limit 
plastic pollution

9 - The PROMISE project: 
Preventing marine litter 
in the Lakshadweep Sea

(Maldives, Sri Lanka, 
India) – ADELPHI

10 - The circular 
economy in action: when 

reusable crockery 
preserves the rivers
in French Guiana’s 

National Park

11 - Fly-tipping: the major 
threat to Lake Atitlán in 

Guatemala

12 - Urban Environment 
Programme in Lomé 

(PEUL), Togo

14 - Support for the 
collection and recycling 

of plastic waste into 
plastic pavers –

a solution for 
combatting waste and 

plastics being 
transferred into aquatic 

environments in
the province of South 

Kivu in the Democratic 
Republic of Congo

17 - The threat of plastic 
waste in the 

transboundary 
catchment areas of the

Maroni and Oyapock
rivers in French Guiana

13 - The “Clean Oceans 
Through Clean 

Communities” (CLOCC) 
programme in

Indonesia: Building 
sustainable waste 

systems for healthier 
oceans

15 - An eco-cultural 
solution in Senegal: 

culture at the service of 
the environment

for a sustainable change 
in behaviour

16 - Combating plastic 
pollution in the Danube



PART 1 : TRANSMISSION SOURCES AND VECTORS

✓ hydrological factors (such as water height, current speed and 
discharge)

✓ geomorphological factors (such as the shape of banks and vegetation, 
which can act as traps for macrowaste)

✓ physical factors (such as the type of waste and its shape)

The transfer depends on : 

Aggravation : 
Extreme one-off events play a role in the diffusion of waste in aquatic 
environments.

Characterisation of waste in stormwater discharge 
(Cedre)

Characterisation and Methods 
of quantification : Modelling,
observation,  collection 



PART 2 : A SPECIFIC WASTE : PLASTIC

Plastic : a polymer, fillers, plasticisers, other additives

 More than 13,000 molecules are thought to be involved

✓ Fragmentation by mechanical action,

✓ Fragmentation by the action of water,

✓ Photodegradation due to the action of UV rays, 
which break down the polymer’s molecular chains

✓ Degradation by micro-organisms

Plastic waste and downscaling, a possible terminology

Once in the environmental compartment, plastic degrades :

Focus plastics : Humans come into contact with micro-plastics and chemical 
molecules in a number of ways

Impacts



PART 3 : TO PREVENT WASTE BEING TRANSFERRED TO WATERWAYS

✓ Reduce waste at source by examining practices to minimise waste from human activities

✓ Avoid storing waste in places where it can be transferred and leaked into aquatic environments

✓ Organise the collection and treatment of waste so that it is eliminated from the natural environment

▪ managing and treating waste, in taking into account the level of maturity for the waste 
management system

▪ respect the international regulations which propose a framework for waste management
▪ reduce the pollution of the natural environment by plastics and other harmful substances
▪ set up long-term financing systems 

✓ Coordinate levels of territorial commitment

✓ Raise public awareness

✓ Work with international donor support for public policies 

▪ support investment in specific waste management infrastructure
▪ help local stakeholders implement the sustainable planning and governance 

structure

Political will is the key to addressing these challenges



THANKS
Thanks to all our partners for their contributions writing, case studies research and proofreading : 

Corinne Trommsdorff & FSWP members Aditi Ramola and Marc Tijhuis Alexandra Monteiro, Mélanie 

Grignon and Fabien Mainguy

It has been the opportunity to reach out to decision makers 
on the importance of taking action to reduce and manage 

waste to prevent it from entering the environment.



MEKONG RIVER COMMISSION FOR SUSTAINABLE DEVELOPMENT

One of the most successful case studies involving 
all the problems the handbook talks about

Ms Pinida Leelapanang KAMPHAENGTHONG, Ph.D. 
Chief Environmental Management Officer 
Environmental Management Division | Mekong River Commission Secretariat | Vientiane



Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 1 :  International Perspectives 

Louise Rousseau
French Ministry of Foreign Affairs

Vinda Damayanti
Director for Reduction Waste Ministry 

of Environment and Forestry 

Indonesia



16

Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 1 :  International Perspectives 

Anne-sophie Leclère
Deputy General Director, Eau de 

Paris



17

Paris takes action against single-use plastic pollution: the 

example of water
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Part 2 : Zoom on Indonesia

Rofi Alhanif
Assistant Deputy for 

Waste and Wastewater 

management, Kemenko

Marves

Ir. I Gusti Putu 

Ekayana, M.Si
Head of the Environment 

Agency, Tabanan 

Regency

Pak Victor Nikijuluw
Konservasi Indonesia‘s 

Senior Adviser

Lionel Goujon
Head of the water and 

sanitation division AFD

Dadang Cahya 

Rusdiana
Head Unit of Penanganan 

Sampah Badan Air, Dinas 

Lingkungan Hidup Provinsi 

DKI Jakarta 

Vinda Damayanti
Director for Reduction 

Waste Ministry of 

Environment and Forestry 

Indonesia

Louise Rousseau
French Ministry of 

Foreign Affairs

Moderated by: 

Didier Perez
Expert

Karyanto Wibowo
Director Sustainable 

Development Danone, Chair of 

PRAISE & Supervisory board 

of the Indonesia Packaging 

Recovery Organisation

Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!
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Coordinating Ministry of Maritime Affairs and Investment

Republic of Indonesia

Nani Hendiarti
Deputy Minister for Environment and Forestry
Management, CMMAI 

Plastic Waste in Indonesia: Situation, Strategy, 
and Policy

World Water Forum, 23rd May 2024
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Indonesia is the Largest Archipelagic Country in the World with Great 
Potentials

23

• 17,500 islands with +108,000 km of coastline
• More than 300 ethnic groups with 700 languages
• 270 million population, projected to be 296 

million (2030)
• Located in a strategic location astride or along 

major sea lanes connecting East Asia, South Asia 
and Oceania.

Indonesia Potential
• Abundance of Natural Resources 
• Huge Renewable Energy Potentials
• Large and Young Workforce (191 mio)
• Growing Digital Economy (Est. to grow by 23% 

from 2020 – 2025)
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More than 80% of land is due to improper handling (collection) of waste, 
especially in medium and rural cities/districts

• As much as 3/4 of marine plastic waste comes
from medium and rural regencies/cities which
have low capacity to handle the domestic waste
produced.

• The national leakage rate reaches 9% of the total
plastic waste generation each year.

Source: NPAP, 2018



National Target to
Reduce Marine Plastic
Waste by 70% by 2025

Chairman of the National 
Coordination Team for Marine 
Debris Handling
The Coordinating
Minister of Maritime and
Investment Affairs

59
Activities

18
Ministries/
Agencies

5
Strategies

Daily Chairman of the National 
Coordination Team for Marine 
Debris Handling
The Minister of
Environment and Forestry



PENELITIAN DAN 
PENGEMBANGAN

• Mendorong penemuan bahan 
pengganti plastik

• Penyusunan SNI produk 
plastik yang mudah terurai 
dan dapat didaur ulang

• Membangun sistem database 
sampah terpadu

• Penelitian pencemaran dan 
dampak sampah di laut

• Kajian dampak mikro dan 
makro plastik pada tubuh 
manusia

GERAKAN NASIONAL 
PENINGKATAN KESADARAN 

PARA PEMANGKU 
KEPENTINGAN

• Gerakan nasional sosialisasi 
dampak negatif sampah laut

• Pelatihan pemilahan dan 
pemanfaatan sampah 
plastik

• Sekolah Bahari Indonesia
• Pemberian penghargaan 

dalam inovasi/kepeloporan 
pengelolaan daur ulang

• Gerakan nasional peduli 
sampah laut

PENGELOLAAN SAMPAH 
YANG BERSUMBER DARI 

DARAT

PENANGGULANGAN 
SAMPAH DI PESISIR DAN 

LAUT

MEKANISME PENDANAAN, 
PENGUATAN KELEMBAGAAN, 

PENGAWASAN, DAN PENEGAKAN 
HUKUM

• Mendorong skema pendanaan 
pengelolaan sampah melalui 
KPS, CSR, dana masyarakat, 
dan sumber lainnya 

• Memperkuat kelembagaan
• Meningkatkan efektivitas 

pengawasan dan pelaksanaan 
penegakkan hukum

• Mendorong komitmen pusat 
dan daerah untuk 
memprioritaskan alokasi 
anggaran di sektor 
pengelolaan sampah

STRATEGI IMPLEMENTASI RAN PSL

• Pengelolaan sampah plastik 
kabupaten/kota

• Penyediaan prasaran 
pengambilan sampah sungai

• Penyusunan GMP produk 
plastik mudah terurai & dapat 
didaur ulang

• Menyusun peraturan cukai 
plastik

• Penyediaan alat pendaur 
ulang sampah plastik
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Ideal waste management process to support more circular waste 
processing.

Waste management begins with reduction in the upstream sector, sorting, transportation, and processing into various 
industrial support products and new energy sources.
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Encouraging producers/brand owners to take responsibility for the 
products they generate.

• Partnership with Producer to produce PCR 
products and packaging

• Partnership with Producer to 
implement take-back collection 

scheme
• Apply reverse logistic for returnable 

& reusable packaging

• Less-waste lifestyle:
▪ Avoiding single-use plastic items
▪ Shopping of no-packaging products and refill system
▪ Segregating waste at home
▪ Bringing-back packaging for reuse and recycling

• No provide plastic bag
• Application of bulk store scheme
• Application of product retour 

system
• Application of refill system
• Drop of point for return & reuse 

packaging
• Drop-of point of take-back scheme

• Elimination/phase out
• Re-design
• Refill system
• Returnable & reusable packaging
• Application of take-back for recycling scheme

• Partnership with Producer to produce PCR 
products and packaging as well as to implement 

take-back collection scheme

Producers

Distributors
/

Retailer

Consumer

Waste
Collectors

Encouraging 
producers/

brand owners to 
take 

responsibility 
for the products 
they generate.
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Achievement of Marine Plastic Waste Reduction
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Source: Various data processed by TKNPSL
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Achievement of Marine Plastic Waste Reduction



31



32

Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 2 : Zoom on Indonesia

Karyanto Wibowo
Director Sustainable Development 

Danone, Chair of PRAISE & 

Supervisory board of the Indonesia 

Packaging Recovery Organisation



2 million of AQUA Jugs are transported 

everyday into homes, office, cafes, etc.

- 82% less carbon | 250.000 tons plastics reduced



Indonesia Packaging 
Recovery Organization 
(IPRO)
is a voluntary, non-profit, independent, and 
professionally managed, focused on 
promoting circular economy thru reusable, 
the collection and recycling of post consumer 
packaging by verifying financial flows, 
complying to social and national and 
international environmental standards 
towards a circular economy in Indonesia.
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Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 2 : Zoom on Indonesia

Ir. I Gusti Putu Ekayana, M.Si
Head of the Environment Agency, 

Tabanan Regency



Tabanan Regency Waste 

Management

Nusa Dua 23 May 2024



• Tabanan = 15% of the surface area of Bali

• Population = 469.000 

• 133 Villages / 43 villages with a TPS3R* 
(* sorting and recycling facility to divert waste from landfill)

• Landfill established in 1996 > 110 t/d



Waste 

Generation
Tonnes/day

House Hold 171

Non House 

Hold
251

Total 422

62%
19%

12%

7%

Organic
Plastic

Other

Residue

Waste CompositionWaste Generation



48%
Leaks to the 

environment

52%
Waste 

Management 

Stream

15%

85%
Residential

Waste Facilities



The Challenges 
• Increasing volumes of waste/ capita

• Insufficient availability of collection services and the 

final disposal for residual waste

• Low sorting at source, which aggravates the lack of 

availability

• Lack of operational standards for infrastructures

• Lack of integration with the private sector









Matur Suksma
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Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 2 : Zoom on Indonesia

Dadang Cahya Rusdiana
Head Unit of Penanganan Sampah 

Badan Air, Dinas Lingkungan Hidup 

Provinsi DKI Jakarta 
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BULKY WASTE INTO
RDF (REFUSE DERIVED 
FUEL)
CILIWUNG RIVER JAKARTA

OWNED BY :

UNIT PELAKSANA BADAN AIR 

DINAS LINGKUNGAN HIDUP

PROVINSI DKI JAKARTA
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RIVER IN THE CITY OF 

JAKARTA

Sumber : https://bpbd.jakarta.go.id/infografis/57/peta-banjir-bulan-januari-2023

• Lokasi…

Jln. TB.Simatupang Rt003 Rw005 Kel. Tanjung
Barat, Kec. Jagakarsa, Kota Administrasi Jakarta
Selatan
• Kapasitas…

Dapat menampung sampah dengan kapasitas
hingga 222 m3/hari atau hamper mencapai 50
ton/hari
• Ponton…

Memiliki 2 unit ponton pengarah sampah
yang mengalir menuju aliran kali gendong
menuju saringan tahap #1

• Saringan Sampah Otomatis…

Terdiri atas 2 tahapan saringan otomatis

❖ Saringan Tahap #1 

Menahan sampah-sampah berukuran
besar

❖ Saringan Tahap #2

Menahan sampah-sampah berukuran kecil
• Proses Treatment…

Sampah diolah melalui 2 kali tahapan
penyaringan dan 2 kali tahapan
pencacahan untuk dimanfaatkan menjadi
bahan composting dan RDF (refused
derived fuel)
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MANGGARAI FLOOD GATE CONTROL

BEFORE…

AFTER…
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MANGGARAI FLOOD GATE CONTROL

BEFORE…

AFTER…
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MANGGARAI FLOOD GATE CONTROL

BEFORE…

AFTER…
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1

BULKY WASTE to RDF JOB SITE VIEW OF THE 

PROJECT
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BULKY WASTE to RDF JOB SITE VIEW OF THE 

PROJECT
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LAYOUT 2D

JEMBATAN LAYANAN 

SARINGAN TAHAP #1 

EL.+26.500

KALI CILIWUNG 

EL.+16.854

JEMBATAN LAYANAN 

SARINGAN TAHAP #2 

EL.+26.500

PROSES 

TREATMENT

EL.+26.500
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DRONE VIEW



55
55

MSW & BULKY WASTE PRIMARY SHREDDER

Exavator Spider
Bulky Waste Crusher

Sampah yang telah di hancurkan menjadi

ukuran  1cm-30cm dan memisahkan

logam-logam secara otomatis

Sampah yang di ambil dari kali gendong

Foto sampah-sampah yang 

diangkut dari Sungai Ciliwung
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MANUAL SORTIR OF  FOR PLASTIC, GLASS, STONE, ETC

Operator UPS Badan Air Lingkungan

Hidup sedang memilah sampah-

sampah plastic yang sudah di cacah di 

bulky waste crusher sebelum masuk ke 

drum screen dan secondary shredder

Foto Pemilahan sampah-sampah

plastik oleh UPS Badan Air 

Lingkungan Hidup Jakarta

Di transfer menggunakan Horizontal 

Conveyor dan Incline Conveyor 
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DRUM SCREEN RUNNING

Drum Screen untuk 

menyaring/,memisahkan sampah yang 

berukuran <3cm turun ke bawah dan

>3cm lanjut ke tahap pencacah 2 

(secondary shredder )

Foto mesin penyaring sampah

berukuran kasar dan halus

Incline Conveyor untuk sampah

berukuran <3cm

Incline Conveyor untuk sampah

berukuran >3cm untuk masuk ke mesin 

pencacah tahap 2 (secondary shredder)
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SECONDARY SHREDDER RUNNING

pencacah sampah RDF ke 2 oleh mesin  

secondary shredder menjadi ukuran 

0cm-5cm

Foto mesin tahap pencacahan 2 

(secondary shredder) menjadi

sampah RDF, siap dikirim ke 

OFF TAKER

Sampah RDF ukuran 0cm-5cm siap yag

sudah di cacah dan siap dikirim ke 

OFF TAKER
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OFFTAKER PT. INDOCEMEN

Output 

Materia

l RDF
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ORGANIC PRODUCTS INDO FERTILIZER

Foto pemanfaatan composting 

untuk media bercocok tanam

oleh petugas UPS Badan Air 

Lingkungan Hidup
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INVESMENT OF RDF TECHNOLOGY

No. Description Volume Amount (IDR)

I Work Preparation 1,00 set 3.500.000.000,00

II Civil Contruction Work 1.00 set 120.000.000.000,00

III RDF Processing Technologies 160.000.000.000,00

Total 283.500.000.000,00



62

THANK YOU
ASIANA_JKT@YAHOO.COM

WWW.ASIANATECHNOLOGIES.CO.ID

tel:02158907352
tel:02158907352
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Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 2 : Zoom on Indonesia

Pak Victor Nikijuluw 
Konservasi Indonesia‘s Senior 

Adviser
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Fighting pollution caused by waste and plastics: a collective 
effort to protect freshwater and oceans!

Part 2 : Zoom on Indonesia

Lionel Goujon
Head of the water and sanitation 

division AFD
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THANKS

Thanks to all our partners for their contributions writing, case studies research and proofreading : 

Download it and share it ! 
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