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� Hazardous waste Treatment Facility
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� Special type of Waste� Special type of Waste

� Infectious / Radioactive /Electronic 

� 	
�de�	�����N������ (Secure Landfill)

� Site Selection

� Secure Landfill Design

� Secure Landfill Operation
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Different treatment technologies can be used prior to 
ultimate disposal. The aim is to modify the physical or 
the chemical properties of the waste. 

The choice of the best practicable depends on the 
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The choice of the best practicable depends on the 
availability and suitability of treatment or disposal 
facilities, discharge standards and cost considerations.

Types of treatments are:

� Physical Treatment 

� Chemical Treatment 

� Biological Treatment 

Principles of treatmentPrinciples of treatmentPrinciples of treatmentPrinciples of treatment
� Volume reduction

� Reduce the volume of waste with hazardous components 
by concentration

� www.dowa.co.jp/en/ir/figure.html

Principles of treatmentPrinciples of treatmentPrinciples of treatmentPrinciples of treatment
� Destruction

� Convert hazardous to non-hazardous substances

� www.dowa.co.jp/en/ir/figure.html

Principles of treatmentPrinciples of treatmentPrinciples of treatmentPrinciples of treatment

� Containment

� Isolate hazardous materials



Principles of treatmentPrinciples of treatmentPrinciples of treatmentPrinciples of treatment

Waste generationWaste generationWaste generationWaste generation

Recycling/RecoveryRecycling/RecoveryRecycling/RecoveryRecycling/Recovery
Solvent, Fuel, MetalSolvent, Fuel, MetalSolvent, Fuel, MetalSolvent, Fuel, Metal

Oil, EnergyOil, EnergyOil, EnergyOil, Energy
TreatmentTreatmentTreatmentTreatment
DestructionDestructionDestructionDestructionDestructionDestructionDestructionDestruction
AqueousAqueousAqueousAqueous

StabilizationStabilizationStabilizationStabilization
Biological TreatmentBiological TreatmentBiological TreatmentBiological Treatment

DisposalDisposalDisposalDisposal
LandfillLandfillLandfillLandfill

Deep Well InjectionDeep Well InjectionDeep Well InjectionDeep Well Injection

RECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITY
� Solvent

� Recycle Engineering Co.,Ltd. 

RECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITY
� Used Oil 

� http://www.oee.nrcan.gc.ca

RECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITYRECOVERY FACILITY
� Metals Recovery 



Liquid organics recovery facility.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

Treatment TechnologyTreatment TechnologyTreatment TechnologyTreatment Technology
� All treatments are aimed at modifying physical and 

chemical properties of the hazardous component

� Most treatments leave residues for disposal

Physical Treatment ProcessPhysical Treatment ProcessPhysical Treatment ProcessPhysical Treatment Process

Include phase separation and solidification. Phase separation 
includes lagooning, sludge drying in beds and prolonged 
storage in tanks. All these processes depend on the 
gravitational settlement mostly separate oil and water from 
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gravitational settlement mostly separate oil and water from 
mixed wastes. Solidification or fixation processes convert the 
waste into an insoluble, rock-hard material and they are 
generally used as pre-treatment prior to land-fill disposal. The 
conversion is achieved by blending the waste with various 
reactants to produce a cement-like product.

Chemical Treatment ProcessChemical Treatment ProcessChemical Treatment ProcessChemical Treatment Process

The chemical treatment methods are used to both facilitate the 
complete breakdown of hazardous waste into non-toxic gases 
and more usually, to modify the chemical properties of the 
waste e.g. to reduce water solubility or to neutralize acidity or 
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waste e.g. to reduce water solubility or to neutralize acidity or 
alkalinity.



Cyanide destruction process diagram.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

Biological Treatment ProcessBiological Treatment ProcessBiological Treatment ProcessBiological Treatment Process

Many industrial wastes are treated by biological methods similar 
to those used for sewage treatment. Hazardous waste is 
occasionally amenable to such treatment, even though the 
concentrations of toxic materials present are often lethal to 
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concentrations of toxic materials present are often lethal to 
micro-organisms. Major industrial users of land treatment have 
included petroleum refining, industrial organic chemicals, 
petroleum production, plastic materials, residues and paints and 
allied products. 

Disposal optionsDisposal optionsDisposal optionsDisposal options

� Landfill and land disposal may include:

�Co-disposal

�Disposal in engineered hazardous waste sites or 
cells within sitescells within sites

� Other options: Unlikely to be suitable for developing economies

�Soil biodegradation

�Underground injection

�Deep mines

� On-site level, to deal with a particular waste stream

� Off-site level, variety of waste from different source

Always need to know quantities and types of waste

There will always be a need for landfill

Hazardous Waste Treatment FacilityHazardous Waste Treatment FacilityHazardous Waste Treatment FacilityHazardous Waste Treatment Facility

There will always be a need for landfill



Waste management flow diagram for fully integrated 

hazardous waste management facility.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

Full-service aqueous treatment facility.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

Site plan of fully integrated hazardous 

waste management facility.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

The Western Lake 

Superior Sanitary 

District (WLSSD), District (WLSSD), 

MInisota

http://www.wlssd.duluth.mn.us



Technology criteria onTechnology criteria onTechnology criteria onTechnology criteria on----site treatmentsite treatmentsite treatmentsite treatment
� Can it deal with amount and type of waste?Can it deal with amount and type of waste?Can it deal with amount and type of waste?Can it deal with amount and type of waste?

� Will it enable compliance with regulations?Will it enable compliance with regulations?Will it enable compliance with regulations?Will it enable compliance with regulations?

� What are the likely costs? What are the likely costs? What are the likely costs? What are the likely costs? 

� What are the implications for operation?What are the implications for operation?What are the implications for operation?What are the implications for operation?� What are the implications for operation?What are the implications for operation?What are the implications for operation?What are the implications for operation?

� Are there any workplace, environmental or social Are there any workplace, environmental or social Are there any workplace, environmental or social Are there any workplace, environmental or social 
concerns?concerns?concerns?concerns?

� What residues will be generated that have to be removed What residues will be generated that have to be removed What residues will be generated that have to be removed What residues will be generated that have to be removed 
offoffoffoff----site?site?site?site?

Criteria for offCriteria for offCriteria for offCriteria for off----site treatment site treatment site treatment site treatment 

� The nature and quantity of wasteThe nature and quantity of wasteThe nature and quantity of wasteThe nature and quantity of waste

� The desired characteristics of outputs from treatmentThe desired characteristics of outputs from treatmentThe desired characteristics of outputs from treatmentThe desired characteristics of outputs from treatment

� The role of a centralised landfill for stabilised wastes The role of a centralised landfill for stabilised wastes The role of a centralised landfill for stabilised wastes The role of a centralised landfill for stabilised wastes 
from individual generatorsfrom individual generatorsfrom individual generatorsfrom individual generatorsfrom individual generatorsfrom individual generatorsfrom individual generatorsfrom individual generators

� The technical adequacy of treatment alternativesThe technical adequacy of treatment alternativesThe technical adequacy of treatment alternativesThe technical adequacy of treatment alternatives

� Economic and financial considerationsEconomic and financial considerationsEconomic and financial considerationsEconomic and financial considerations

� Workplace, environmental and social considerationsWorkplace, environmental and social considerationsWorkplace, environmental and social considerationsWorkplace, environmental and social considerations

Treatment & disposal methodsTreatment & disposal methodsTreatment & disposal methodsTreatment & disposal methods
for certain waste typesfor certain waste typesfor certain waste typesfor certain waste types

A hypothetical fully integrated hazardous waste management facility.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 



Operations subsystems and their components.

Source:; LaGrega M. D., Phillips L. Buckingham, Jeffrey C. Evans and The Environmental Management group. Hazardous 
Waste Management, Singapore 1994. 

Hazardous Waste Treatment FacilityHazardous Waste Treatment FacilityHazardous Waste Treatment FacilityHazardous Waste Treatment Facility

Waste Management Siam Co. Ltd.

Waste Management Siam Co. Ltd.



Facility Operation Facility Operation Facility Operation Facility Operation 

� Pre shipment waste analysisPre shipment waste analysisPre shipment waste analysisPre shipment waste analysis

� Waste receivingWaste receivingWaste receivingWaste receiving

� Waste storage and preparationWaste storage and preparationWaste storage and preparationWaste storage and preparation

� Waste treatmentWaste treatmentWaste treatmentWaste treatment� Waste treatmentWaste treatmentWaste treatmentWaste treatment

� Residual managementResidual managementResidual managementResidual management

� Example Example Example Example http://www.wms-thailand.com
http://www.betterworldgreen.com/

SITE SELECTIONSITE SELECTIONSITE SELECTIONSITE SELECTION

� Surface Water

� Groundwater

� Environmental Sensitive Land

� Population� Population

Site SelectionSite SelectionSite SelectionSite Selection
� TransportationTransportationTransportationTransportation

� GeologyGeologyGeologyGeology

�Earthquake zoneEarthquake zoneEarthquake zoneEarthquake zone

�Karst SoilKarst SoilKarst SoilKarst Soil

� HydrologyHydrologyHydrologyHydrology

�WetlandWetlandWetlandWetland

�FloodplainsFloodplainsFloodplainsFloodplains

�GroundwaterGroundwaterGroundwaterGroundwaterKarst SoilKarst SoilKarst SoilKarst Soil

�Unstable TerrainUnstable TerrainUnstable TerrainUnstable Terrain

� Weather Weather Weather Weather 

GroundwaterGroundwaterGroundwaterGroundwater

� Land useLand useLand useLand use

GIS Site SelectionGIS Site SelectionGIS Site SelectionGIS Site Selection



GIS Site SelectionGIS Site SelectionGIS Site SelectionGIS Site Selection ��jN��jN��jN��jN

� Hazardous waste Treatment Facility
� On-site

� Off-site

� Facility �����!N��	����(
�V��%
�� Facility �����!N��	����(
�V��%
�
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� Recycling/recovery

� Treatment

� Disposal

� Site Selection/GIS Site Selection


