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Historical perspective of hazardous substances
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Wastes of all kinds are a significant problem worldwide

• Waste volumes are increasing in many countries along with industrial and population 

growth

• Slow uptake of Cleaner Production and waste minimization

• Slow growth in offsite treatment and disposal facilities

• Hazardous waste increases as a result of, for example:

✓ growth in trade in chemical products

✓ increase in hazardous components in household waste

✓ improving health care, generates more medical wastes 

• Waste from obsolete products can be as important as waste from processing

The size of the waste problem
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Oils Pesticides Chemicals

Acids & Alkalis Lead, Acids Infectious wastes

The context: All countries generate hazardous waste
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HWM systems go back only 30 years

• Around 25 countries with well developed HWM systems

• Maybe 20 more with systems under development

All national systems have many common features e.g.

• regulatory controls introduced in stages 

• gradual facility development

• administration and information systems

BUT no two national systems are identical

Evolution of hazardous waste management 

controls in developed countries
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A hazardous waste has the potential 
to cause an unacceptable risk to:

• PUBLIC HEALTH

• THE ENVIRONMENT

How 
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PHYSICAL FORM

PHYSICAL PROPERTIESCHEMICAL PROPERTIES

COMPOSITION

HAZARDOUS WASTE

BIOLOGICAL PROPERTIES

The hazard associated with a 

waste depends on:

Why definition is difficult
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45 categories of wastes that are presumed 

to be hazardous.

PLUS …... 

These categories of waste need to exhibit 

one or more hazardous characteristics: 

flammable, oxidising, poisonous, 

infectious, corrosive, ecotoxic

Examples of hazardous waste definitions: 

Basel Convention
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Wastes other than radioactive wastes 

which, by reason of their chemical 

activity or toxic, explosive, corrosive or 

other characteristics cause danger or 

are likely to cause danger to health or 

the environment.

Examples of hazardous waste definitions: UNEP

10 17-09-2023 Training Program on Waste Management



UNDER US EPA REGULATIONS:

1. The waste is listed in EPA regulations

2. The waste is tested and meets one of the four 

characteristics established by EPA:

• Ignitable

• Corrosive

• Reactive

• Toxic

3. The waste is declared hazardous by the Generator

Examples of hazardous waste definitions: USA
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A core list of 850 types of waste

Of these, around 420 are classified as 

hazardous wastes

These are divided into 19 main categories 

Examples of hazardous waste definitions: 

European Waste Catalogue
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Why define wastes?

To decide whether or not that waste should be 

controlled - this is important for the generator as 

well as the regulator

Why create a list? 

• Clear and simple 

• No need for testing

The objective of definitions
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• Lists e.g. Basel Convention Annex I, Basel List A, 
EU European Waste Catalogue, US EPA list

• Origin e.g. processes, Basel Convention Annex II

• Hazardous characteristics e.g. toxicity, reactivity, 
Basel Convention Annex III

• Chemical and physical properties e.g. inorganic, 
organic, oily, sludges

• Need to match classification to objectives

• No method will suit all cases

Different methods of classification
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It is defined as or considered to be a 

hazardous waste under the laws of 

either the exporting country, the 

importing country, or any of the 

countries of transit. 

A waste is considered a Hazardous Waste if
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Control

Elements for control
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Generator
Recyclin

g

Transport

Responsibilities

Controls

Elements of legislation
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• কঠিন বর্জয্ বযবস্থাপনা বববিমালা ২০২১ (Solid 

Waste Management Rules 2021)

• ঝ ুঁ বকপূর্ ব্র্জয্ (ই- বর্জয্) বযবস্থাপনা বববিমালা

২০২১

• ববপজ্জনক বর্জয্ ওর্জাহার্জভাঙ্গার বর্জয্

বযবস্থাপনা বববিমালা ২০১১ (Ship Breaking and 

recycling rules 2011)

• National 3-R Strategy, 2010

• Bangladesh Standards and Guidelines for Sludge 

Management, 2015

• বিবকৎসা-বর্জয্ (বযবস্থাপনা ও প্রক্রিয়াজার্জারকরর্) 
বববিমালা ২০০৮

Waste related Rules

18 17-09-2023 Training Program on Waste Management



• (Medical Waste (Management and Treatment) 

Rules 2008

• ওজর্জানস্তরক্ষয়াজকারী দ্রবয (বনয়াজন্ত্রর্) 
বববিমালা ২০০৪ (Ozone Depleting Substances 

(Control) Rules, 2004)

• পবরজবশ সংরক্ষর্ বববিমালা ১৯৯৭ (The 

Environment Conservation Rules, 1997)

• The Environmental Conservation Act (ECA), 1995;

Waste related Rules
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ECA 95 Bangla with amendment 2010
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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Ship Breaking and recycling rules 2011
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• Hazardous waste from households - outside the 

controls in many countries

• Small quantity generators - often placed outside 

the system, at least initially

• Aqueous effluents discharged to sewer or treated 

on-site - controlled separately from hazardous 

wastes in most countries

• Sewage sludge - excluded in some countries

• Medical wastes - often excluded

• Agricultural waste - often excluded

• Nuclear waste - always excluded

Some wastes may be excluded from the legal definition 

of hazardous wastes, and thus not subject to controls. 

These vary, but may include:

Exclusions from control systems
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Your waste is NOT a 
Hazardous Waste? 

Physical
State

Continue to:

Drain Disposal

LIQUID SOLID

Deface container

label. Dispose

in regular trash

Consider your waste
HAZARDOUS and have a 

Waste Determination 
completed. 

Contact:  EH&S @ 2-6410

Your waste is: 

HAZARDOUS WASTE

Contact EH&S @ 2-6410 

for proper disposal
NO

NO

YES

YES

YES

YE
S

YES

YES

Is your material a WASTE? 
Refer to: Waste Definition

Is your waste a SPECIAL WASTE?
Refer to: Special Waste

Is your waste IGNITABLE?
Refer to: Ignitability 

Is your waste CORROSIVE? 
Refer to: Corrosives

Is your waste REACTIVE?
Refer to: Reactivity

Is your waste an OXIDIZER?
Refer to: Oxidizing

Is your waste TOXIC?
Refer to: Toxicity

Still think your waste might be HAZARDOUS?

START HERE

Is your waste a Medical Waste?
Refer to: Medical Waste

STOP

YES

NO

NO

NO

NO

NO

NO

NO

Master Flowchart (An example from US EPA)
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• hazardous waste determination be made on a solid 
waste which has been generated (including solids, 
liquids, gases, and semi-solids)

• If the waste material meets certain criteria, and is not 
somehow exempted or excluded from regulation

• It exhibits any of the characteristics of hazardous 
waste identified 

An accurate hazardous waste determination for 
each solid waste must be made at the point of 
waste generation

So, is your waste a hazardous waste?
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All industries generate some hazardous 

waste. The largest quantities come from five 

sectors:

• Chemical and pharmaceutical manufacture

• Metals refining

• Petroleum and coal products

• Metal working and fabrication

• Rubber and plastics manufacture

Hazardous waste generators in the US
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• tanneries

• textile dyeing plants

• dyestuff producers 

• metal working and electroplating shops

• foundries 

• automobile service shops and gas stations

• lead-acid battery manufacturing/recycling 

• chemical industries/laboratories

• paint shops

• printers

• photographic processors

• dry cleaners

The dirty dozen in South East Asia
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Textile Supply Chain
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Task: What are the waste generated from the 

following industry in the textile supply chain?

a) Spinning

b) Knitting/Weaving 

c) Dyeing/Printing/Finishing

d) Garment

Discuss in groups (5 minutes) and present in 

group (1 minute)

Time: 5 minutes 

Group Exercise
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Emission of chemicals to the environment

Generation of waste
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Task: What are the Hazardous waste generated from 

the following industry in the textile supply chain?

a) Spinning

b) Knitting/Weaving 

c) Dyeing/Printing/Finishing

d) Garment 

Group Discussion
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Toxic Threads: The Big Fashion Stitch-up (Greenpeace 2012)

141 Products were investigated. The garments 

investigated included jeans, trousers, T-shirts, dresses 

and underwear and were made from both artificial and 

natural fibres. 

Sampling

• Tested for nonylphenol ethoxylates (NPEs). 

• Dyed garments were also tested for azo dyes. 

• Plastisol prints were tested for phthalates 

• 63 products was investigated using a broader 

screening to identify other substances, such as 

alkanes, benzyl benzoate and benzophenone, among 

others.

Test

Examples of Hazardous substance
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Toxic Threads: The Big Fashion Stitch-up (Greenpeace 2012)

• NPEs were found in 63% of all items tested. -

Phthalates were detected in all 31 samples of 

the plastisol printed fabric. Very

high concentrations were found in four of the 

samples, at levels of up to 37.6% by weight. 

• Two products contained azo dyes releasing 

cancer-causing amines within regulatory limits. 

Result

Examples of Hazardous substance
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The substances that were found in a survey of textile 

analyses conducted during the years 2005-2012 

were perfluorinated compounds, phthalates, heavy 

metals, flame retardants, isocyanates, organic tin 

compounds, antibacterial substances, free 

arylamines from disperse dyes and allergenic 

disperse dyes. Also, some organic compounds such 

as formaldehyde and various glycols were found in 

textiles. The report contains a non-exhaustive list of 

165 chemicals that may be found in the final textile 

product.

Hazardous chemicals in textiles – report of a government 

assignment (Swedish Chemicals Agency, KEMI 2013) 
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Table 5: Potentially sensitizing 

dyes that should be restricted 

according to BfR (2012)

Introduction to the problems surrounding garment textiles 

–Bundesinstitut für Risikobewertung (BfR 2012 and 2013) 
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Chemicals and solvents used in the textile sector include the following 

known carcinogenic, endocrine disrupting and environmentally persistent, 

and harmful chemicals: 

• Dyes (metals including chromium, copper, zinc, and lead; amines and 

arylamines, which are released by azo dyes) 

• Surfactants and detergents (nonylphenol ethoxylate)

• Antimicrobial agents (silver nanoparticles, triclosan and triclocarban, KEMI)

• Anti-wrinkle additives (formaldehyde)

• Printing (phthalates)

• Other halogenated flame retardants

Characteristics of commonly used 

chemicals in Bangladesh 
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Chemical 

group

Major area of 

use

Purpose of 

use/application
Harmful effect

AP/APEOs

Pretreatment, 

washing and 

finishing.

Wetting, detergency, 

emulsification

Endocrine disruptor, aquatic 

toxicity

Chlorophenols Finishing
Preservatives, 

pesticides

CMR (Carcinogenic, 

mutagenic and toxic to 

reproduction)

Banned amines 

from azo dyes

Dyeing and 

printing

Disperse, direct, acid, 

basic, reactive dyes
Bladder cancer

Dyes-

carcinogenic

Dyeing and 

printing

Direct, basic, disperse 

dyes
Cancer

Characteristics of commonly used chemicals in 

Bangladesh 
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Chemical 

group

Major area of 

use

Purpose of 

use/application
Harmful effect

Disperse dyes 

-sensitizing

Dyeing and 

printing
Disperse dyes Skin sensitization/allergy

Heavy metals

Plastic 

processing, 

dyeing and 

printing/coating

Dyes and pigments, 

caustic

Toxic to reproduction, 

carcinogenic

Organotins Finishing PVC, PU coatings Mutagenic

PAHs
Printing, heat 

stabilizer, etc.

Pigment black, 

dispersing agents
CMR

Characteristics of commonly used chemicals 

in Bangladesh 
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1. If you want to follow a certain definition, which regulation 

would you follow?

1. What are the six characteristics of Hazardous waste 

according to regulations in Bangladesh?

Questions for you
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Advantages

Learn from the 

experience of 

others

Disadvantages

Lack of 

infrastructure

Lack of money

Lack of skills

How easy for my country?
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Parallel components of a national strategy include:

• Build capacity to deal with hazardous wastes

• Bring locally-generated hazardous waste under control

• Control trans-national corporations

• Implement the Basel Convention (control import and export)

Overall objectives
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• Developing economies vary widely

• It may not be appropriate or possible for small 

countries to support a range of regulatory measures 

and treatment and disposal facilities

• The chosen approach must reflect local 

circumstances

No two countries are the same
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• Do something now

• Provide initial funding

• Use carrot and stick

• Communicate with major stakeholders

Guiding principles
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Deutsche Gesellschaft für

Internationale Zusammenarbeit (GIZ) GmbH

Registered offices

Bonn and Eschborn

Friedrich-Ebert-Allee 32 + 36

53113 Bonn, Germany

T  +49  228  44 60 - 0

F  +49  228  44 60 - 17 66

E  info@giz.de

I   www.giz.de

Dag-Hammarskjöld-Weg 1 - 5

65760 Eschborn, Germany

T  +49  61 96  79 - 0

F  +49  61 96  79 - 11 15


