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. Vastes generated worldwide in 2015

v 2% exported

350 millions
tones of wastes
generated

90% classified as
hazardous
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Note: The principal waste exported by volume was lead and
lead compounds bound for recycling.
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Regulations on Hazardous Waste
Management

0 Environment (Protection) Act, 1986

Hazardous Wastes (Management and
Handling) Rules, 1989

Hazardous Wastes (Management, Handling
and Transboundary Movement) Rules, 2008

Hazardous and Other Wastes (Management
and Transboundary Movement) Rules, 2016
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Hazardous Waste XN

N Ha z a rwaosuteawans any waste which
by reason of characteristics such as physical,
chemical, biological, reactive, toxic,
flammable, explosive or corrosive, causes
danger or is likely to cause danger to health
or environment, whether alone or in contact
with other wastes or substances, and shall
Include as specified in Schedule | /ll/1lI.




Global Environmental Conventions /
Protocols

A 19727 UN Conference on Human Development, Stockholm
I created UNEP

A 1987 i World Commission on Environment & Development
published Brundtland Report, Our Common Future

A 1992 i Rio Earth Summit published Agenda 21,

A 1992 UN Framework Convention on Climate Change
(UNFCCC) & 1997 Kyoto Protocol

A 1992 UN Convention on Biological Diversity (UNCBD)

A 1995 UN Convention to Combat Desertification (UNCCD)
A 20001 Millennium Development Goals

A 2002 i Johannesburg Declaration (WSSD)



IGNITABILITY

CORROSIVITY feleliizle\Y=

REACTIVE

REACTIVITY ﬁ & TOXICITY
oo

Different shapes and forms
> liquids, solids, contained gases, sludge, etc.



4 main characteristics of hazardous wastes:

> ToXIC > Corrosive
> Reactive > |gnitable

Basel Convention gives 13 characteristics:
> Listed in Annex lll;

> Based on ADR rules (UN Committee on the Transport of
Dangerous Goods by Road or Rail);

> Represented as codes H1-H13.

Excluded from the scope of the Convention are:
> Radioactive waste
> Waste derived from normal operation of a ship



DEFINITION

Toxic wastes are harmful or fatal
when ingested, inhaled or absorbed
through the skin.

EXAMPLES
> Spent cyanide solutions
> \Waste pesticides




DEFINITION

Acids or alkalis that are capable of
dissolving human flesh and corroding
metal such as storage tanks and
drums.

EXAMPLES
> Acids from metals cleaning
processes e.g. ferric chloride from
printed circuit board manufacture;
> Liquor from steel manufacture.



DEFINITION
B Wastes that can cause fires under
I certain conditions or are
spontaneously combustible.

EXAMPLES
> \Waste oll
> Used solvents
> Organic cleaning materials
> Paint waste




DEFINITION
Reactive wastes are unstable under

onormal conditions
explosions, toxic fumes, gases or
vapours.

EXAMPLES

> Peroxide solutions
> Hypochlorite solutions or solids

—




DEFINITION
Eco-toxic waste is harmful or fatal to
other species or to the ecological
Integrity of their habitats.

EXAMPLES
> Heavy metals
> Detergents
> Qils
> Soluble salts




Waste
Management In
Germany




MAIN PRINCIPLES / OBJECTVES

of German (and European) Waste Policy

A Priority for avoidance, material recycling
and energy recovery of waste

A Implementation of extended producer
responsibility for products

A Stop landfilling of bio degradable waste
A Mandatory pretreatment of solid wastes
A Contribution to climate protection

Al

armonization within European Union

17



The new closed substance cycle

A Implementing the vision of the 1992 world summit of Rio on
sustainable development

A C Closed Substance Cycle and Waste Management Act 1996
In Germany (China: Circular Economy)

A First priority now on substitution of resources (raw
materials for production or secondary fuels for energy;
priority should be given to the more environmentally
friendly way)

A Recycling must be environmentally sound, economically
reasonable and socially viable

A Disposal of wastes only, if recycling or recovery is not
possible (problem of enforcement!)

A Steep increase in recycling and recovery quotas in Germany
(>>50 % e80% and higher) for ma

February 2008 Dr. Helmut Schnurer 18



Steps of Development (1)

First: reduce waste for disposal

Inform / motivate citizens and industry

Start of separate collection of recycable waste
Promote reuse (packaging)

Increase gate fee for landfills

Second: priority for recycling/(recovery)

Reduce waste going to landfill (no capacities)
Save resources (secondary raw materials/RDF)

Introduce extended producer responsibility
(packaging, batteries, waste oil, scrap cars, WEEE)

Promote composting, paper recycling and others

February 2008 Dr. Helmut Schnurer 19



High standards of recycling
(achieving quotas of 50...80 %)

Main fields of actions:

A Bio waste for composting / anaerobic digestion
A Waste paper

A Packaging of all types*

A Construction and demolition waste

A Batteries*

A Waste wood

A Industrial waste

A End of life vehicles*

A Electric and electronic equipment*

(* EPR-regulations in EU)
February 2008 Dr. Helmut Schnurer
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End of Life Vehicles (ELV)

A European Directive on ELV is implemented

A Prohibition to use certain heavy metals (lead,
mercury, cadmium, chromium-6 with certain
exemptions) in new vehicles (C new product
standard)

A Take back obligation by producer or importer

A Detailed Requirements for dismantling and
recycling

A Recycling and recovery quotas of 85% in 2006
and 95% in 2015 have to be achieved

A Need to change the existing techniques (either
more dismantling before the shredder process or
sorting out recyclable fractions from shredder

light weight waste)

February 2008 Dr. Helmut Schnurer
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Problems with Landfilling

Landfill gas

Water

Surface water

Barriers

Leachate

February 2008 Dr. Helmut Schnurer 22



why landfilling of wastes Is not a
good solution

A Mixed waste contains organic as well as hazardous substances:

A Production of landfill gas (only 50% can be collected and
treated; the remaining 50% are a hazard to climate)

A Production of leachate (long term collection and
treatment is necessary 1T which is expensive)

A Engineered barriers will not work for ever but fail in 2?2
Landfilling shifts problems only to the future

Remediation of old landfills may be necessary (problem for
future generations) 1 but how? (examples)

On the Il ong term, | andfil/l I s t he
the contrary of sustainability

Landfill of waste, therefore has lowest priority in Germany (and
EU)

Exemptions for inert wastes, if not recyclable

o I Po Do Ix

February 2008 Dr. Helmut Schnurer 23



Steps of Development (2)

Third: stop landfilling of untreated MSW,
because of

Opposition from citizens against new sites
High costs for new landfills and aftercare
Old landfills became contaminated sites
Landfilling is the contrary of sustainability

Landfilling adds significantly to the emissions of
climate damaging gases (methane)

New regulations limit the contents of

> | biodegradable material (TOC) and of

soluble hazardous substances

February 2008 Dr. Helmut Schnurer 24



Wastes must be treated before
landfilling

A Goals:

A Organic substances have to be mineralized

A Soluble hazardous substances have to be destroyed
or extracted or converted into stable condition

A Solution:

A Thermal treatment destroys organic matter

A Thermal treatment extracts soluble substances or
transfers them into stable condition

A Mechanical-biological treatment (alternative to
Incineration) needs thermal treatment for high
calorific residues

A Additional advantage: substitution of
energy

February 2008 Dr. Helmut Schnurer



Steps of Development (3)

Fourth: Conseqguences of restrictions
for landfilling: All MSW has to
be pre-treated since 2005

— T~

Regulations do not define the way
but the resulits:

specifications of pre-treated waste + stringent
requirements to protect emissions into air and water

February 2008 Dr. Helmut Schnurer
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| Integrated Waste Management System |

secondary
raw material

A A

recycling or
energy recovery

thermal

no treatment energy

February 2008 Dr. Helmut Schnurer 27
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Waste Management In
Germany in 2015

/ Landfill: 28 Mill tons

34 Mill tons of MSW

Waste Incineration

February 2008 Dr. Helmut Schnurer 6 M'” tons



What are the solutions in Germany?

A Waste incineration with efficient energy use and stringent
emission control has priority

A Mechanical-biological treatment with energy recovery of the
high calorific fraction has second priority

A Co-incineration of certain wastes in fossil fired power

plants and cement kilns is used increasingly; (also secondary
fuel to substitute fossil fuel in district heating, paper mill, chemical
industry, tyre-production, metal affinery, even food production)

A Anaerobic digestion of organic wastes with energy use of
the bio-gas is increasing

A Common denominator: thermal treatment which has
achieved political acceptance in Germany, even in the
Green Party (pre requisites are limitation to residual waste
and stringent emission standards)

February 2008 Dr. Helmut Schnurer 29




Emissions from waste incineration in Germany
(per 100 00 t of MSW)

Before
1990

36.000 t NOX
09 t SO2
1,2 kg Cd
1,2 kg Hg
0,003 g Dioxin

February 2008 Dr. Helmut Schnurer




Steps of Development (4)

Fifth: Solutions in Germany (public and

private operators)
Rely on proven technology: Municipal Solid Waste
Incineration (MSWI, mainly grate)
73 MSWI facilities are operating presently
Total capacity of 17.9 million tons per year (65%)
Mechanical-biological-treatment (MBT)
66 facilities with 7.2 mill tly (26%)

Co-incineration in coal fired power plants and cement
kilns

presently only 2.3 mill tly, 8%

[Praxis is similar in some other European countries like A, CH,
DK, F, NL, S]

February 2008 Dr. Helmut Schnurer 31



alternati ve Teclh

Pyrolysis
Several small sized plants were built

Only one is still operating (technical problems and how to
dispose hazardous tar)

Plasma Technology

Only experiments and test rigs; no large facility for waste
has been realized

Katalytic Depolimerisation

Small test rig promises to transfer waste into diesel
No large facility has proven to be available for mixed waste

Deep well injection

In theory an ideal solution for organic sludge
Technical realisation failed

February 2008 Dr. Helmut Schnurer 32



A new Experience: Waste Management
contributes to Climate Protection

(Research Report 205 33 314 BMU/UBA/Oeko-Institut/ifeu, 8/2005)

To o To T»

T>

Methane-emissions from dumps are 21-times more effective than CO,

Out phasing landfills for solid waste in Germany has reduced such gas
emissions significantly

Incineration of organic waste has no impact on climate change

Outphasing landfill and other waste activities contribute to a total
reduction of 46 mill t CO, equivalents from 1990 until 2005 (which is the
highest individual contribution to climate protection in Germany)

Mayor contributions for reductions aside out phasing of landfills are

i MSWI and Co-incineration (substitution of fossil fuel)

i Metal recycling

i Paper recycling

i Glassrecycling
Total reductions from 1990 until 2020 are assumed to be 50 mill t, mainly
by not landfilling (76%), MSWI (9%), co-incineration (7%) and material
recycling (5%)
The reduction potential for the old EU (15 MS) could be 134 mill t CO,
equivalents, almost 100 mill t from terminating landfilling!the (USA?)

February 2008 Dr. Helmut Schnurer 33




Landfills are significant emitters

of climate changing gases

Organic substances in MSW lead to 301
the generation of methane. 251
20+
Reduction of emissions are 151
possible by:
- reduce landfilling of wastes 104
- pre-treatment of wastes 51
- improved gas collection 0.

1990 2001

[ Treibhausgasemissionen in Mio. Tonnen CO2-
Aquivalent

February 2008 Dr. Helmut Schnurer



Central Case: IN CANADA

The Beare Road Landfill: Making Good Use
of Old Garbage

NWe canot have an economy
as a garbage can. o

I David Suzuki

A 1968- 1983: The Beare Road pit received municipal
gar bage f or-indreasing gatbagé s e v e

A 1983: landscape restoration was undertaken

A 1996: began to collect the methameh gas being
generated by the decomposting garbage (LFGTE, landfil
gasto-electricity)

Copyright © 2013 Pearson Canada Ir
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Approaches to waste management

A Municipal solid waste =nonliquid waste that comes from
homes, institutions, and small businesses

A Industrial solid waste =waste from production of consumer

goods, mining, agriculture, and petroleum extraction and
refining

A Hazardous waste =solid or liquid waste that is toxic,
chemically reactive, flammable, or corrosive

A Wastewater =water used in a household, business, or

iIndustry, as well as polluted runoff from our streets and sto
drains

Copyright © 2013 Pearson Canada Ir
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Sseveral aims in managing waste

A Three main components of waste
management

- Minimizing the amount of waste we generate
(source reduction

- Recovering waste materials and finding ways to
recycle them

- Disposing of waste safely and effectively

Copyright © 2013 Pearson Canada Ir

PEARSON ALWAYS LEARNING



Waste disposal is regulated by three levels
of government

A Municipal:
- Collection, diversion, and disposal of solid waste
- Drop-off facilities for hazardous waste

A Provincial and territorial:
- Movement of waste materials within the jurisdiction
- Licensing of treatment faclilities
- Legislation and guidelines for landfill sites

A Federal government:
- International agreements about waste
- Transboundary movements of waste materials

Copyright © 2013 Pearson Canada Ir
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Reducing waste is a better option

A Source reduction= preventing waste generation in
the first place

- Avoids costs of disposal and recycling

- Helps conserve resources

- Minimizes pollution

- Can save consumers and businesses money

A Strategies

- Reduce packaging
- Ban or petbag charges for plastic grocery bags
- Increase the longevity of goods

Copyright © 2013 Pearson Canada Ir

PEARSON ALWAYS LEARNING



Reuse Is one main strategy for waste

reduction
A Donate used items to charity

A Reuse boxes, paper, plastic, wrapping paper, and so G
A Buy groceries in bulk

A Decline bags at stores and bring cloth bags shopping
A Bring your own cup to coffee shops

A Buy rechargeable batteries

A Select goods with less packaging

A Compost kitchen and yard wastes

A Rent or borrow items instead of buying them

Copyright © 2013 Pearson Canada Ir
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Financial incentives can help address waste

A Pay-asyou-throw = uses financial incentives to
iInfluence consumer behavior

- The less waste a house generates the less it is
charged for trash collection

A Return-for-refund = consumers pay a deposit, and
receive a refund for returning used bottles

- Greatly reduced beverage container litter

- All provinces and territories in Canada except for
Nunavut

Copyright © 2013 Pearson Canada Ir
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Industrial solid waste

e
. R lt -

A Industrial waste = o
waste from factories, ?

mining, agriculture, o e
petroleum extraction,
etC ] ! Finished products

Long-lived Consumer
capital goods goods and
| comme(cial
Demalition packaging
Demolished
goods

(autos, buildings)

Consumer waste

FIGURE 18.10

Industrial and municipal waste is generated throughout the life cycles
of products. Waste is first generated when raw materials needed for
production are extracted. Further industrial waste is produced as raw
materials are processed and as products are manufactured. Waste
results from the demolition or disposal of products by businesses
and individuals. At each stage, there are opportunities for efficiency
improvements, waste reduction, or recycling.

Copyright © 2013 Pearson Canada Inc.
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Regulation and economics each influence
iIndustrial waste generation

A Most methods and strategies of waste disposal, reductio
and recycling are similar to municipal solid waste

A The amount of waste generated by a manufacturing
process is one measure of its efficiency

A Physical efficiency is not equal to economic efficiency
- It can be cheaper to generate waste than to avoid was

A The rising cost of waste disposal encourage industries tc
decrease waste and increase physical efficiency

Copyright © 2013 Pearson Canada Ir
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Industrial ecology seeks to make industry
more sustainable

A Industrial ecology = redesigning industrial systems to
reduce resource inputs and to minimize physical
iInefficiency while maximizing economic efficiency

A Life cycle analysis =examine the life cycle of a product
and look for ways to make the process more ecologically
efficient

A Pollution prevention (P2) strategies= aimed at reducing
waste and preventing pollution at its source

Copyright © 2013 Pearson Canada Ir
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Solid Waste in the United States

A Leader in solid waste problem
- What is thrown away?

A Leader in trash production, by weight, per person

A Recycling is helping

Copyright © 2013 Pearson Canada Ir
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Solid Waste in the United States

A Leader in solid waste problem
- What is thrown away?

A Leader in trash production, by weight, per person

A Recycling is helping
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Hazardous Waste Management
N
Canada

Copyright © 2013 Pearson Canada Ir
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Hazardous waste

A 1999:Canadian Environmental Protection Act
- Flammable = substances that easily catch fire

- Corrosive = substances that corrode metals in
storage tanks or equipment

- Reactive =substances that are chemically unstable
and readily react with other compounds, often
explosively or by producing noxious fumes

- Toxic = substances that harm human health when
they are inhaled, are ingested, or contact human
skin

Copyright © 2013 Pearson Canada Ir
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Several steps precede the disposal of
hazardous waste

was discarded without special
treatment

- Public did not know it was
harmful to human health

- Assumed the substances wou i
disappear or be dilutemh the «
environment

- Since the 1980s, cities design

FIGURE 18.13

Sltes Or SpeCI al CO I I eCtI O n d a-ySMany communities designate collection sites or collection days for

household hazardous waste. Here, workers handle waste from an Earth

gather household hazardous . cven
WaSte Copyright © 2013 Pearson Canada Inc.
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There are three disposal methods for
hazardous waste

A Secure landfills
A Surface impoundments
A Deepwell injection

A These methods do nothing to lessen the hazards of tl
substances but do keep the waste isolated

Copyright © 2013 Pearson Canada Ir
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Deep-well injection

Injection
< 1
[ .'.‘V:,n N 3 % ’
R0 e, (e
Unconfined”  — Jg0
aquifer y

Impervious
soll

. Confined. = . -

“aquifer '
Impervious-
‘;%s_ogl_ # :

Injected hazardous
waste

FIGURE 18.16

Liquid hazardous waste may be pumped deep underground, by deep-
well injection. The well must be drilled below any aquifers, into porous
rock separated by impervious clay. The technique is expensive, and
waste may leak from the well shaft into groundwater.

Copyright © 2013 Pearson Canada Inc.

A Deepwell injection = a
well is drilled deep beneath
the water table and waste |

Injected Into it
- Long-term disposal

- The well is intended to

be isolated from
groundwater and human

contact

- Wells become corroded
and leak waste into soll

Copyright © 2013 Pearson Canada Ir
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Contaminated sites are being cleaned up,
slowly

A 18,000 Canadian contaminated sites, including priority
sites for cleanup activities:

- Faro Mine, Yukon ($14.6 million)

- Canadian Forces Base Esquimalt, British Columbia
($4.56 million)

- Port Radium Mine, Northwest Territories ($7.1
million)

- Belleville Small Craft Harbour, Ontario ($6.8 million)

A Brownfields = sites that have been contaminated but hay
the potential to be cleaned up and remediated

Copyright © 2013 Pearson Canada Ir
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The Basel Closhov lreapatddus v @see
categories (Y1 to Y18) identifies wastes from specific
processes (Annex 1).

Some example:
Y1 - Clinical wastes

Y6 - Wastes from the production and use of organic solvents

Y18 - Residues from industrial waste disposal operations

Note: Besides the official, international binding, definition of the
Convention, countries themselves can adopt wider and stricter
definitions.



Basel Convention iIs an international treaty that
was designed to reduce the movements
of hazardous waste between nations, and
specificallyto prevent transfer of hazardouswaste
from developedto lessdevelopedcountriegL.DCs)

The Conventionis also intended to minimize the
amountandtoxicity of wastesgeneratedto ensure
their environmentally sound management as
closelyaspossibleto the sourceof generation,and
to assist LDCs Iin environmentally sound
managementof the hazardousand other wastes
they generate



https://en.wikipedia.org/wiki/Treaty
https://en.wikipedia.org/wiki/Hazardous_waste
https://en.wikipedia.org/wiki/Hazardous_waste
https://en.wikipedia.org/wiki/Hazardous_waste
https://en.wikipedia.org/wiki/Developed_countries
https://en.wikipedia.org/wiki/Less_Developed_Countries
https://en.wikipedia.org/wiki/Less_Developed_Countries
https://en.wikipedia.org/wiki/Less_Developed_Countries
https://en.wikipedia.org/wiki/Less_Developed_Countries
https://en.wikipedia.org/wiki/Less_Developed_Countries
https://en.wikipedia.org/wiki/Toxicity

TheBASEKConventionwasopenedfor
signature on 22 March 1989 and
enteredinto forceon 5 May 1992

Asof August2016 184 statesandthe
European Union are parties to the
Convention
Haiti and the United States have
signed the Convention  but
not ratified It



https://en.wikipedia.org/wiki/Haiti
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Ratification
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Basel Convention on the Control
of Transboundary Movements of
Hazardous Wastes and Their
Disposal



Basel Convention on the Control of
Transboundary Movements of
Hazardous Wastes and Their Disposal

é

Type: United Nations

Treaty Signed2Z March1989)
Location BaselSwitzerland
Effective 5 May 1992
Signatories 53

Parties186



https://en.wikipedia.org/wiki/Basel
https://en.wikipedia.org/wiki/Switzerland

Wastescovered by Basel Convention

1 Toxicity 1Clinical wastes.
1 Corrosivity 1IMining wastes.
1 Ignitability 1Industrial wastes.

1Agricultural wastes.
1End of life equipments
and commodities

1(asbestos, PCB equip.,
stockpiles, batteries,

;& le-wastes, ships, etc.)

POISON
Pesticides, Cheml EXPLOSIVE FLAMMABLE
Rat poison, Ble h sols Paints, Solvent

Oils, Gasoline
Pharmaceutic a! P I ”
Cleanin g fluids rop Yoo Oven cleanaers BBQ starter

1 Reactivity
1 Ecotoxicity

B Currently addes®s 27 spedic caegaiesof wadeand 18 wam8
streans (Souce:UNEP,2005)



History of Basel convention

With the tightening of environmentallaws (for
example, RCRA in developed nations in the
19705, disposalcostsfor hazardouswaste rose
dramatically

At the sametime, globalizationof shippingmade
transboundary movement of waste more
accessibleand many LDCswere desperatefor
foreign currency Consequently,the trade In
hazardous waste, particularly to LDCs,grew
rapidly.


https://en.wikipedia.org/wiki/Resource_Conservation_and_Recovery_Act

One of the incidentswhich led to the creation
of the Basel Convention was the Khian
Seawaste disposalincident, in which a ship
carrying incinerator ash from the city of
Philadelphiain the United Statesdumped half
of its load on a beachin Haiti before being
forcedaway

It sailed for many months, changingits name
severaltimes. Unableto unloadthe cargoin any
port, the crew was believed to have dumped
muchof it at sea


https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident
https://en.wikipedia.org/wiki/Khian_Sea_waste_disposal_incident

The Basel Convention on the Control of
Transboundary Movement of Hazardous
Wastes and their Disposal

4Negotiated by UNEP.

4Adopted in March 1989 at Basel,
Switzerland.

4Entered into force on 5th May 1992.

4India signed this Convention on 15.03.1990,
ratified it on 24.06.1992 and acceded to it on
22.09.1992.

4162 Parties as on date



Key Objectives.

Generation of hazardous wastes (and other wastes)
be reduced to a minimum in terms of quantity and
hazard potential (concepts of waste minimisation and
cleaner production technology).

Hazardous Wastes to be disposed off in an
environmentally sound mannef whatever the place
of disposal.

Hazardous Wastes to be disposed off as close to the
source of generation as possible (Proximity Principle)
(contained in the preamble & Articlel)



Other Salient Features of the Convention

Hazardous Waste shall be exported only if the

State of export does not have the technical
capacity and facilities to dispose of them in an
environmentally sound manner (Article 4).

t
t

The export of hazardous wastes is prohibited if
ne exporting State has reason to believe that
neir environmentally sound management and

C

Isposal would not be guaranteed in the

prospective State of import (Preamble, Article 4).



Other Salient Features of the Convention

Contd.

A State shall prohibit the import of hazardous waste into
its territory If it has reason to believe that they could not
be managed in an environmentally sound manner (Article
4).

The Convention provides for an elaborate control
/regulatory system which is based on the principles of
Prior Informed Consent (Notification system)(Article
1,4,6,7&13).

Hazardous wastes and other wastes must be
accompanied by a movement document from the point at
which a transboundary movement commences to the
point of disposal (Article4).



lllegal Traffic

The movement of hazardous wastes iIs to be
considered illegal if:

() it Is without prior notice or

(1) without the consent of the importing country or
receiving party.

(i) with consent obtained through falsification, mis
representation or fraud or

(iv) does not conform to the movement document.

(v) In case of illegal movements the hazardous
wastes in question are taken back by the exporter or
generator;



lllegal Traffic
Contd.

Or otherwise disposed of in an environmentally
sound manner within 30 days or such other period
of time as may be agreed from the time of
obtaining information of illegal traffic.

(vi) Any transboundary movement of hazardous
wastes which does not conform with the provisions
of the convention is deemed illegal. The
convention states that this is a criminal act. (Article
4 &8).



International cooperation

Basel Convention calls for international
cooperation between Parties in areas relating to
ESM of Hazardous Wastes such as:

Development of lowwaste technologies.

Transfer of cleaner technology.

Training

Harmonization of technical standards and
guidelines.

Monitoring effects of HWs on human health &
environment.



Incorporation of key provisions of the Basel
Convention into National Legislation

Major provisions of Basel Convention reflected in HW
Rules 2016.
Rule 12(6)}a! y& 2 OOdzLJA SNJ ARNWS2 NI A
shall comply with the articles of the Basel Convention
on the Control ofTransboundaryMovement of
| FTFNR2dza 21 adSa FyR (KSANJ
AnnexeV.Aof Basel Convention incorporated as Form
VIl of HW Rules (Application form for Export EiVS.

AnnexeV-B of the Convention incorporated as Form VII
A of HW Rules 201&Vaste Movement Document.



Incorporation of key provisions of the Basel
Convention into National Legislation Contd.

Annexelll- Hazardous Characteristics as Rart
B of Schedule 3 of HW Rules.

AnnexeVIll-Wastes (HWs to be prohibited for
0N} yaoz2dzyRIFNE Y20SYSyYy (o0
of Schedule 3 of HW Rules.

Annexe-IX Wastes (Green Wastes for
wSOeOof Ay3ao a [Aald W. Q
HW Rules.



Basel Ban Amendment

Approved in CORIl - Annexe VIl &
AnnexelX finalized in 19941998.

Seeks to prohibit the movement of
AnnexeVIll wastes from Annex&/I|
countries to nonrAnnexeVIl countries
even for recycling.

This amendment is not yet in force as it Is
not yet ratified by requisite number of
countries.



Basel Ban Amendment Contd.

-India has neither signed nor ratified
this amendment as:

- Criteria for listing of countries under
Annexe VIl arbitrary & nommeasurable.

- Countries outside Annex®/ll do have
technologies & capacities to recycle
Hazardous Wastesespecially noAferrous
metal wastes.



Compatibility of Wastes



A Many wastes, when mixed with other
waste or materials at a hazardous waste
facility, can produce effects

which are harmful to human health and the
environment, such as (1) heat or pressure,
(2) fire orexplosion, (3) violent reaction, (4)
toxic dusts, mists, fumes, or gases, or (5)
flammable fumes or gases.



What Is Hazardous Waste

E Any waste that has the following
characteristics:

A lgnitable
A Corrosive
A Reactive
A Toxic
E Is listed as a waste in Hazardous waste rules
1989 and amendments thereafter.



Characteristics of a Waste

Ignitable
Flash point < 140°F

Examples:

Acetonitrile, alcohols, acetone, toluene,
xylene, ether, other




Characteristics of a Waste

Corrosive
pPH<2.0orpH>12.5

Examples:

Acids, glass cleaner,
hydroxides, bases,
drain cleaners, other




Characteristics of a Waste

Reactive

Unstable and may explode under certain
conditions such as heat, friction or

pressure ‘BR ’
00
2%

Examples:

Picric acid, peroxide forming chemicals,
ethyl ethers, dinitro compounds, other




Characteristics of a waste

o

Toxic &

Fails Toxic Characteristic Leaching ><
Procedure (TCLP) Test

Examples:

Heavy metals: mercury, lead, silver,
chromic acid, other




Hazardous Combinations:

A Acid + Oil or Grease = Fire

A Flammable Liquid + Hydrogen Peroxide = Fire/Explosion

A Acid + Caustic = Heat/Spattering

A Aluminum Powder + Ammonium Nitrate = Explosion

A Caustics + Epoxies = Extreme Heat

A Sodium Cyanide + Sulfuric Acid = Lethal Hydrogen
Cyanide

A Chlorine Gas + Acetylene = Explosion

A Ammonia + Bleach (or other Chlorine source) = Toxic
Chloramine (i.e., Mustard Gas)



Rules of Compatibility

A Segregate REACTIVES from IGNITABLES
A Segregate ACIDS from CAUSTICS
A Segregate CORROSIVES from FLAMMABLES

A Segregate strong OXIDIZERS from
EVERYTHING

A Most ORGANIC REACTIVES must be
segregated from INORGANIC REACTIVES
(metals)



Mallinckrodt Specialty Chemicals Co. 17 Chemical Compatibility List

The following provides some chemicals which are INCOMPATIBILE with
other compounds.

Avoid contacting, in storage and in working,
As

Explosion or
Toxic fume or
Other hazard

may result.

(SOURCE: Mallinckrodt Specialty Chemicals Co. 5/89)



Incompatible Substances
COMPOUND(S) INCOMPATIBLE WITH:

Acetic acid -chromic acid, nitric acid, ethylene glycol, perchloric acid,
peroxides and permanganates

Acetone -concentrated sulfuric and nitric acid mixtures

Acetylene -copper tubing, fluorine, bromine, chlorine, iodine, silver,
mercury

Ammonia anhydrous -mercury, halogens, calcium hypochlorite,
hydrogen fluoride (HF)

Ammonium Nitrate -acids, metal powders, flammable liquids,
chlorates- nitrates, sulfur,finely divided organics or combustibles
Aniline- nitric acid, hydrogen peroxide

Arsenic compounds -any reducing agent

Azides- acids

Bromine- ammonia, acetylene, butadiene, butane, hydrogen, sodium
carbide, Turpentine, finely divided metals

Calcium -water, carbon dioxide, carbon tetrachloride, and chlorinated
hydrocarbons

Carbon, activated -calcium hypochlorate, all oxidizing agents



Chlorates -ammonium salts, acids, metal powders, sulfur, finely
divided organics or combustibles, carbon

Chromic acid -acetic acid, naphthalene, camphor, alcohaol,
glycerine, turpentine, alkalis, other flammable liquids

Chlorine Dioxide -ammonia, methane, phosphine, hydrogen
sulfide

Chlorine -ammonia, acetylene, butadiene, benzene, petroleum
fractions,hydrogen, sodium carbide, turpentine, and finely divided
metalpowders

Copper -acetylene, hydrogen peroxide

Cyanides -acids and alkalis (bases)

Flammable Liquids -ammonium nitrate, chromic acid, hydrogen
peroxide, nitric acid,sodium peroxide, halogens

Fluorine -isolate from everything

Hydrazine-hydrogen peroxide, nitric acid, all oxidizers
Hydrocarbons -fluorine, chlorine, bromine, chromic acid, peroxide



Hydrocyanic acid -nitric acid, alkalis

Hydrofluoric acid -ammonia, alkalis

Hydrogen Sulfide -fuming nitric acid, oxidizing gases

Hypochlorites -acids, activated carbons

lodine -acetylene, ammonia, hydrogen

Mercury -sulfuric acid

Nitric acid (conc) -acetic acid, aniline, chromic acid, hydrocyanic acid,
hydrogen sulfide, flammable liquids, flammable gases, copper, brass,
heavy metals

Nitrites - acid

Nitroparrafins- inorganic bases, amines

Oxalic acids -silver, mercury

Oxygen -oils, grease, hydrogen, flammable liquids, solids or gases
Perchloric Acid -acetic anhydride, bismuth, alcohol, paper, wood, oil and
grease

Peroxides, organic -acids, friction, heat, sparks

Phosphorous, white -air, oxygen, alkalis, reducing agents
Phosphorous pentoxide -water

)



Potassium -carbon tetrachloride, carbon dioxide, water

Potassium chlorate -sulfuric and other acids

Potassium perchlorate -sulfuric and other acids (see Chlorates also
Potassium permanganate- glycerol, ethylene glycol, benzaldehyde,
sulfuric acid

Selenides -reducing agents

Silver -acetylene, oxalic acid, tartaric acid, ammonium compounds,
fulminic acid

Sodium carbon tetrachloride, carbon dioxide, water

Sodium nitrite- ammonium nitrate and other ammonium salts
Sodium peroxide -ethyl or methyl alcohol, glacial acetic acid, acetic
anhydride, benzaldehyde, carbon disulfide, glycerin, ethylene glycol,
ethyl or methyl acetate, furfural

Sulfides -acids

Sulfuric Acid -potassium (sodium or lithium) chlorate, perchlorate, or
permanganate

Tellurides -reducing agents



To

To o Po oo o o o o Do Do

RCRAOs Chemical Wast e

The mixing of Group A materials with Group B materials may have
the potential consequences noted.

Group 1-A Group 1-B
Acetylene Sludge Acid sludge
Alkaline caustic liquids Acid and water
Alkaline cleaner Battery acid
Alkaline corrosive liquids Chemical cleaners
Alkaline corrosive battery fluid Electrolyte, acid
Caustic wastewater Etching acid liquid or solvent
Lime sludge and other Pickling liguor & other corrosive acid
corrosive alkalies

Lime wastewater Spent acid
Lime and water Spent mixed acid
Spent caustic Spent sulfuric acid

A Heat generation;
A Violent reaction

C



Too Too o oo o o o o o o

RCRAOs Chemical Wast e

Group 2-A Group 2-B
Aluminum Any waste in Group 1-Aor 1-B
Beryllium

Calcium

Lithium

Magnesium

Potassium

sodium

Zinc powder

Other reactive metals and metal hydroxides

A Potential consequences:
A Fire or
A Explosion;
A Generation of flammable hydrogen gas

C



RCRAOS

A Group 3-A
A Alcohols
A Water

Too oo o o o

Chemi cal Wast e

Group 3-B
Any concentrated waste in Groupsl1lA or 1B
Calcium
Lithium
Metal hydrides
Potassium
S02CI2, SOCI2, PCI3, CH3SICI3
Other water-reactive waste

A Potential consequences:

Fire,
Explosion, or
Heat generation;
Generation of flammable or
Toxic Gases

C



Too oo oo o o o o

RCRAOs Chemical Wast e

Group 4-A Group 4-B

Alcohols Concentrated Group 1-A or 1-B wastes
Aldehydes Group 2-A wastes
Halogenated hydrocarbons

Nitrated hydrocarbons

Unsaturated hydrocarbons

Other reactive organic compounds & solvents

A Potential consequences:
Fire,
Explosion or
Violent reaction

C



RCRAOs Chemical Waste C

A Group 5-A Group 5-B
A Spent cyanide
and sulfide solutions Group 1-B wastes

A Potential consequences:

Generation of

A Toxic Hydrogen Cyanide or
A Hydrogen Sulfide
Gas




Too Too oo oo o oo o o o o o o

RCRAOs Chemical Wast e

Group 6-A Group 6-B

Chlorates Acetic acid and other organic acids
Chlorine Concentrated mineral acids
Chlorites Group 2-A wastes
Chromic acid Group 5-A wastes
Hypochlorites Other flammable and combustible wastes
Nitrates

Nitric acid, fuming

Perchlorates

Permanganates

Peroxides

Other strong oxidizers

A Potential consequences:
Fire,
Explosion or
Violent reaction

C



GROUP
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Acids, Mineral, Non-oxidising

Hazardous Waste Compatibility Chart
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DIOXIN AND FURAN - FACTS

Dioxin and Furanare the popular namesfor the family of chlorinated
organic compounds comprising of Polychlorinated Dibenzo Dioxins
(PCDDand PolychlorinatedDibenzoFurans(PCDF)

Dioxin Furan



oioxin | 210XIn History

A 1966, 1976 Mostpeoplehearof dioxinsin relationto use of
AgentOrangan Vietham

A 1949- 1976Dioxinsproducedn industrialaccidentsin plants
making2,4,5 TrichlorophenolMost famousaccidentSeveso,
Italyin 1976

A 1977 Dioxinsfoundin trashincineratoemissiongOlieet al.)

A 1977 -85 Engineersargue that dioxin problem solved by
runningincineratofurnacesat hightemps Theywerewrong

A 1985- Ozvacicet al. found that dioxin formed after the
furnace

A 1990onwards- Dioxinare extensivelyresearchedmonitored,
andcontrolledglobally

A May2001- StockholmConventionadoptedwhich cameinto
forcein May2004

A 13" Jan2006- IndiaratifiesStockholnConvention



How Dioxin and Furan are Formed ?

A Dioxin are produced at Waste Incinerators, Biomedical Waste
Incinerators, industrial processes etc.

A Dioxin are also produced by non-industrial sources like
residential wood burning, backyard burning of household
trash, oil heating, and emissions from diesel vehicles .

A Burning of Plastics gave rise to Dioxin

A Cigarette smoke also contains a small amount of dioxin .




Dioxin - major health concerns

w Dioxin enters the general population largely from ingestion of food,
specificallythrough the consumptionof fish, meat and dairy products

w Someillnessesconnectedto inhalation of the levels of Dioxin are lung
cancersoft-tissuesarcomas|ymphomas,and stomachcarcinomas

w Dioxinsarefat-solubleandreadily climbthe food chain

w 5 A 2 Edanférfar humans, stems from the fact they are stored in fatty
tissuesover time (bioaccumulatg and are neither readily metabolizednor
excreted

w This meansthat even small exposuresmay eventually reach dangerous
levels


http://en.wikipedia.org/wiki/Food_chain
http://en.wikipedia.org/wiki/Food_chain
http://en.wikipedia.org/wiki/Food_chain
http://en.wikipedia.org/wiki/Bioaccumulate

Dioxin Health Effects

- : R ; a
BEFORE Ukraine President AFTER -

Yushchenko endured dioxin poisoning, likely by political foes, which, along with
nearly killing him, left his skin severely disfigured. WiLLisms.com




Hazardous wsate dump site in Orissa




Unscientific Disposal of Hazardous Wastes
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Contamination of Soill

























