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Waste management is the collection, transport, processing, recycling or disposal, and
monitoring of waste materials. Concern over environment is being seen a massive
increase in recycling globally which has grown to be an important part of modern
civilization. The consumption habits of modern consumerist lifestyles are causing a
huge global waste problem. Rapid urbanization and industrial diversification has led
generation of considerable qualities of municipal, plastic, hazardous and biomedical
waste. Further the rapid industrial developments have, led to the generation of huge
quantities of hazardous wastes, which have further aggravated the environmental
problems in the country by depleting and polluting natural resources. Therefore,
rational and sustainable utilization of natural resources and its protection from toxic
releases is vital for sustainable socioeconomic development. Hazardous waste
management is a new concept for most of the Asian countries including India. The
utilization of resources and generation of waste is for beyond the limit that the
biosphere was made to carry. Recycling of plastics should be carried in such a manner
to minimize the pollution level during the process and as a result to enhance the
efficiency of the process and conserve the energy. The concern for bio medical waste
management has been felt globally with the rise in infectious diseases and
indiscriminate disposal of waste. It is to be understood that management of bio
medical waste is an integral part of health care. There is a clear need for the current
approach of waste disposal in India that is focussed on municipalities and uses high
energy/high technology, to move more towards waste processing and waste recycling
(that involves public private partnerships, aiming for eventual waste minimization
driven at the community level, and using low energy/low technology resources.

This book basically deals with characterization of medical waste, medical waste data
collection activities, medical waste treatment effectiveness, gas sterilization , medical
waste reuse, recycling and reduction, selection of waste management options,
fundamental concepts related to hospital waste incineration , linkage of bio medical
waste management with municipal waste management , waste identification and
waste control program for the health care establishments, waste treatment and
disposal : the rules and the available options , recycle spoiled photographic film and
paper etc.

Waste management is one of the essential obligatory functions of the country. This
service is falling too short of the desired level of efficiency and satisfaction resulting in
problems of health, sanitation and environmental degradation. This book provides
overview of the status of medical, municipal and plastic waste management. A
treatment technique includes sterilization, incineration and number of recycling
methods.
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1. Characterization of Medical Waste

1. INTRODUCTION AND OVERVIEW

2. MEDICAL WASTE GENERATION

Methodology

Summary of Preliminary Results
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Results
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1. INCINERATION

Factors Affecting Effectiveness

Medical Waste Treatment Effectiveness

Quality Assurance and Quality Control Procedures
Maintenance and Operator Training

2. STEAM STERILIZATION

Factors Affecting Effectiveness

Quality Assurance and Quality Control Procedures
Maintenance and Operator Training
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Factors Affecting Effectiveness

Quality Assurance and Quality Control Procedures
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Factors Affecting Effectiveness

Quality Assurance and Quality Control Procedures
Maintenance and Operator Training

7. MICROWAVE TREATMENT

Factors Impacting Effectiveness

Quality Assurance and Quality Control Procedures
Maintenance and Operator Training

8. GRINDING AND SHREDDING

Factors Affecting Effectiveness
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Quality Assurance and Quality Control Procedures
Maintenance and Operator Training

9. COMPACTION
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2. Cultures and Stocks of Infectious Agents and Associated Biologicals
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4. Pathological Wastes

5. Contaminated Sharps

6. Contaminated Animal Carcasses, Body Parts, and Bedding

3. MISCELLANEOUS CON TAMINATED WASTES - (OPTIONAL CATEGORY)
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. Infectious Waste Management
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. Staff Training
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. INTRODUCTION
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INTRODUCTION

FUNDAMENTAL CONCEPTS RELATED TO HOSPITAL WASTE INCINERATION
. Chemical Reactions

. Stoichiometric Combustion Air

. Thermochemical Relations

. Volumetric Gas Flows

. The Combustion Process

. HOSPITAL WASTE CHARACTERISTICS
TYPES OF HOSPITAL WASTE INCINERATOR SYSTEMS
. Introduction

. Multiple-chamber incinerators
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. Principle of Combustion and AirDistribution
. Mode of Operation
. Waste Feed Charging Systems
. Ash Removal Systems
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. Controlled-Air Incinerators
. Principle of Controlled Air Incineration
. Batch/Controlled-Air incinerators
. Intermittent-Duty, Controlled Air Incinerators
. Continuous-Duty, Controlled Air incinerators
. Rotary Kilns
. Principle of Operation
. Mode of Operation
. Charging System
. Ash Removal
. Auxilliary Equipment
. Waste Meat Boilers
. Auxiliary Waste Liquid Infection
10. Bio-Medical Waste
1. INTRODUCTION
1. Linkage of Bio-medical Waste Management with Municipal Waste Management
2. ASSESSMENT OF CURRENT SITUATION
1. Waste Generation
(i) Health Care Establishments
(ii). Whole Town/City
2. Current Practices
3. Allocation of Responsibilities
3. BASIC ISSUES
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Management Issues of Bio-medical Waste Management

Current Issues in Management of Health Care Waste
4. LEGAL ASPECTS AND ENVIRONMENTAL CONCERN
1. Bio-medical Waste (Management and Handling) Rules, 1998
Scope and application of the Rules
Environmental Concern
5. WASTE IDENTIFICATION AND WASTE CONTROL PROGRAM FOR THE HEALTH CARE
ESTABLISHMENTS
1. Identification of Various Components of the Waste Generated
2. An Exercise in Waste Control Programme
6. WASTE STORAGE
1. Recommended Labelling and Colour Coding
2. Segregated Storage in Separate Containers (at the Point of Generation)
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HANDLING AND TRANSPORTATION

. Transportation of Segregated Waste Inside the Premises
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. Transportation of Waste Outside

Transportation of Waste Outside
1. Incineration

2. Autoclave Treatment

3. Hydroclave Treatment

4. Microwave Treatment

5. Chemical Disinfection

6. Sanitary and Secured Landfilling
7. General Waste

9. COMMON TREATMENT/DISPOSAL FACILITY

1. Establishment of the Facility

2. Tie Up of Health Care Set Ups

3. Private Sector Participation

10. OPERATION AND MAINTENANCE

11. OCCUPATIONAL HAZARDS AND SAFETY MEASURES

1. Occupational Hazards

2. Safety Measures for the Medical and Para-medical Staff
3. Safety Measures for Cleaning and Transportation Staff
12. FINANCIAL ASPECTS

13. TRAINING AND MOTIVATION

1. Training Modules for Different Levels of Staff
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(ii) Para-medical personnel:

(iii) Sweepers, cleaning staff, guards etc.:

(iv) Administrative and management staff:

2. Incentives and Motivation

3. Awareness Generation

14. PLANNING ELEMENTS

1. Planning Inside the Health Care Establishment Premises
2. Planning Outside the Health Care Establishment

3. Relation to Overall Town Planning

4. Examples

15. MANAGEMENT ASPECTS
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Waste Anesthetic Gases
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Different stages and methods
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Water
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5. CONCLUSION
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1. INTRODUCTION
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3. INDO-DUTCH ENVIRONMENTAL PROJECT
INTEGRATED APPROACH

UASB SYSTEM -A CLEAN TECHNOLOGY
Advantages of UASB over traditional aerobic processes
Technical aspects

Energy recovery from municipal sewage
Technology options for municipal waste water treatment
Case-studies

5 mld UASB treatment plant at Kanpur
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Conclusions

Recommendations

14 mld UASB treatment plant at Mirzapur
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15. Principles of Municipal Solid Waste Management

1. INTRODUCTION
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Environmental Impact of Solid Waste Disposal on Land
Objective of Solid Waste Management

2. PRINCIPLES OF MUNICIPAL SOLID WASTE MANAGEMENT
Waste Reduction

Effective Management of Solid Waste

Functional Elements of Municipal Solid Waste Management
3. HIERARCHY OF WASTE MANAGEMENT OPTIONS

4. WASTE MINIMISATION
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(viii) Bulky Wastes:
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(x) Dead Animals:

(xi) Construction and Demolition Wastes:
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(xiii) Hazardous Wastes:

(xiv) Sewage Wastes:

Classification

3. COMPOSITION, CHARACTERISTICS AND QUANTITIES
Need for Analysis

Field Investigations

Number of Samples to be Collected

Collection of Samples of Solid Waste

Composition and Characteristics

Characteristics of Municipal Solid Waste in Indian Urban Centres
Per Capita Quantity of Municipal Solid Waste in Indian Urban Centres
Estimation of Future Per Capita Waste Quantity
Relation between Gross National Product (GNP) and Municipal Solid Waste Generation
Rate of Increase liased on Experience in Other Cities
Seasonal Variations
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Bulk Density Measurement
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2. Moisture Content

3. Size of Waste Constituents

4. Calorific Value

Chemical Characteristics

Classification

(i) Lipids:

(ii) Carbohydrates:

(iii) Proteins:

(iv) Natural Fibres:

(v) Synthetic Organic Materials (Plastic):
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(vi) Non-combustibles:

4. CONCLUSION
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5. MEASURES PROPOSED TO IMPROVE THE SLAUGHTER HOUSE WASTE
MANAGEMENT

Liquid Waste/Effluent

Collection of Blood

Improved Method of Dressing

Evisceration

Safe Disposal of Waste Products

Odours Control

Modernisation of Slaughter House

Curbing Activities of lllegal Slaughtering of Animals
Provision of Dry Rendering Plants

6. CONCLUSION

18. Industrial Solid Waste

1. INTRODUCTION

2. THE PROBLEMS

3. INDUSTRIAL SOLID WASTE

4. DESCRIPTION OF IMPORTANT INDUSTRIAL SOLID WASTE
Coal Ash

Integrated Iron & Steel Plant Slag

Phosphogypsum

Red Mud

Lime Mud

Waste Sludge and Residues
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11. SUMMARY

20. Wastewater and Its Collection

1. ECOSYSTEM APPROACH TO POLLUTION CONTROL
Food Chains and Webs

Accumulation of Substances in Food Chains and Webs
Accumulation of Pollutants in Waterbodies
Species Diversity and Ecosystem Stability
Nature of Pollutants

Effects of Pollutants
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Page 17 | www.entrepreneurindia.co



4 Scenario 4
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2. ESTIMATED QUANTITIES OF DPW
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28. Objectives and Action Items

OBJECTIVES FOR IMPROVING MUNICIPAL SOLID WASTE MANAGEMENT
Source Reduction

ACTION ITEMS:

ACTION ITEMS:
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Other Sources of Marine Debris

Vessels
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29. Recent Legislative and Regulatory Actions
LOCAL AND STATE ACTIONS
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IMPLICATIONS FOR PLASTICS RECYCLING
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