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PREFACE

s mankind prepares to enter into the 21st century, itis faced with many challenges.

Armed conflicts, natural disasters, famine, hunger, poverty and the disparities in

technological advancement between the developed and developing nations are
issues that cast dark shadows on mankinds march towards global prosperity and happi-
ness. One issue that poses an equally strong, if not a more potent and grave challenge, and
is now fast becoming an integral part of most nations policy frameworks, is the issue of
environmental degradation. As the fight against environmental degradation continucs
worldwide, it is being realized by all concerned that much benefits can be achieved by
mobilizing the general public, whose role is now considered of vital importance.
However, only an aware and educated populous can play its due role in environmental
preservation programmes and initiatives.

Unfortunately, in our country, few steps have been initiated to raise such awareness among
all sections of the society. This document is an effort to raise public awareness on the
important issue of solid waste is a management. It is an issue, which if not properly
addressed, adversely effects the quality of living, health and mental well being of each and
every section of a society. Citizens can do much to improve the far from satisfactory sit-
uation prevailing in our country regarding this important issue. It is hoped that this docu-
ment will help a citizen better understand the issue and its implications.

This document is the result of an initiative taken by Shehri - Citizens for a Better
Environment, and made possible through the financial support extended by the Friedrich
Naumann Foundation. 1 am thankful to Mr. Qaz Faez Isa, Chairman, and Ms. Amber
Alibhai, General Secretary, Shehri-CBE for having provided me with the opportunity of
assisting in the preparation of this document. I am greatly indebted to Prof. Saced Ahmed
Khan and Prof. Muhammad Nauman of N.E.D. University of Enginecring & Technology,
Karachi and all the members of Shehri-CBE for the help and guidance they provided
me during the formulation and compilation of this document. I am also grateful to
Mr. Badar-uz-Zaman and Mr. Muhammad Arshad, who did the typing and layout work of
this document.

Farhan Anwar
Sanitary Engineer
B.E. (Civil) M.PEC.
October, 1997.
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INTRODUCTION

cople living in the urban and semi-urban centers of the world avail of many services
and facihities which make their lives casier. At the same time they face many prob-
lems and challenges. Foremost among their worries has now become the issue of
pollution and environmental degradation, which poses a direct threat to their health and

mental well being.

One major cause of environmental degradation is the practice of improperly disposing the
solid waste generated by a city or town. Solid wastes arc all the wastes ansing from
human and animal activites that are normally sohid and that are discarded as useless or
unwanted. More the population, more will be the volume of solid waste gencrated. So,
solid waste more serious issue in urban areas. In the large urban centers of the world, hav-
ing larger population load then the rural areas, proper management of solid waste is a civic
issue which poses a big challenge and receives great importance. (OfF the nearly 48000
tonnes of solid waste gencrated cach day in Pakistan, 19,170 tonnes comes from cities).
Proper management of solid waste is needed in order to prevent the degradation of the nat-
ural environment and protect pubhc health from the harmful effects of improperly dis-

posed solid waste.

The most important mechanism through which we can effectively tackle this problem is
through the formulation and implementation of proper legislation and environmental qual-
ity standards. In this document, the issue of legislation is thercfore touched first before
discussing the various technical and admimstrative waste management alternatives that
are available, The aim of this document is to raise awareness among the general public
about the issue of sohd waste management to help them become better participants in the
efforts to effectively manage our wastes.




LEGISLATION AND STANDARDS
FOR SOLID WASTE MANAGEMENT

n our country such standards exists
mainly at two levels in the urban and
semi-urban arcas.

*  Municipal Legislation / Regulation

« National Environmental  Quality
Standards.

« An outdated Factories Act also exists,
which decals with the issue of industrial
wasle.

Municipal Legislation /
Regulation

If we take the case of Sindh, than according
to the Sindh Local Bodies Ordinance, 1979
(SLGO, 79). "A corporation, municipal
committee or town committee shall make
adequate arrangements for the removal of
refuse from all the public streets, public
latrines, urinals, drains and all buildings
and lands vested in the council concerned
and the collection and proper disposal of
such refuse”.

The councils responsibilities includes the
placing of dustbins or other suitable recep-
tacles to be provided at suitable places.
including streets or other places conve-
niently accessible to the public.

However, it is the responsibility of the indi-
vidual citizens to remove the refuse from
his or her house / building and deposit it in
the dustbin or receptacles provided by the
council.

A municipal law exists regarding the dis-
posal of carcasses.

Whenever an animal in the charge of a per-

son dies otherwise, than by being slaugh-
tered for sale for consumption, for some
religious or other purpose, such person
shall either:-

a) Convey the carcas within twenty-four
hours to a place, if any, fixed by the
corporation, municipal committec or
town committee for the disposal of the
dead bodies of animals, or to a place at
least one mile beyond the limits of the
local area.

b) Give notice of the death to the council
concerned, whercupon the council
shall cause the carcass to be disposed
of and charge such fees from the per-
son concerncd as the bye-laws may
provide.

Explanation — In this paragraph “animals”
shall be deemed to mean all horned cattle,
clephants, camels, horses, ponies, asses,
mules, deer, sheep, goats, swine, dogs, cats
and other large animals.”

It is usually the responsibility of the munic-
ipal public health department and their
health officers to look after the sohid waste
management system of their areas. A health
officer may require a developer to provide
dustbin and refuse bin centres, along with a
provision of maintaining chutes in build-
ings. There is a prohibition on the sale of
night soil, and on ils use as manure.
Depositing refuse or building material in
any public place is also prohibited. The
health officer is also authorised to enter any
building or land to conduct surveys, inspect
or execute any work authorised by the
ordinance.



National Environmental

Quali(_v Standards 3 of the act covers health, safety and clean-
liness, disposal of wastes and effluents,
ventilation and temperature, dust and fume,
artificial humidification, hghting. drinking
water, ete. The relevant section under dis-
posal of waste and effluents states:-

In the developed countries the sale man
agement and disposal activities ol solic
wastes are controlled and  monitored
through standards and regulations, There

are many criteria’s that need to be fulfilled 1 Effective arrangements shall be made m
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waste 1s thus controlled. In our country.
nin dance with that sub-section shall be

although the Natonal Environmental subject to the approval of such author-
Quality Standards (NEQS) have been lor- ity as may be preseribed.

mulated and employed (1996) the pollution

- O v A The Factories Act of 1934 is outdated and
threat from solid wastes has not been ;
orossly inadequate tor present day require-
ments. It was framed at a nme when envi-
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addressed, as the NEQS so far have not

municipal waste is the largest polluter of ject There is an immediate need to imple-

water in the country (of which solid waste ~ment comprehensive legislaiton to protect
, : and preserve the environment.
constitutes a major portion) we need to
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the issue of sohid waste. ection Ordinance hay been passed by the
State Assembly (1997). It covers, tn gener-
Factories Act 1934 al all aspects of the country’s environment.

Ity laws are governed by the provisions of

the NEQS.

The Factories Act deals with the control of
pollution through industrial waste. Chapter
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CLASSIFICATION OF SOLID WASTE

he type and composition of solid

waste depends on the nature of

activity from which the waste origi-
nates.

Two general caicgories are usually consid-
cered.

1) Municipal Wastes
i) Hazardous Wastes / Special Wastes.

Industries and factories also generate solid
wasle which can posess the characteristics
of both municipal. and hazardous wastes.

Municipal Solid Waste

Such type of waste is generated mostly as a
result of residential / commercial activities.

Residential / Household Solid Waste
Residential waste generally consists of:

* Food wastes such as animal, fruit or
vegetable residues  (also  called
garbage) which result from the han-
dling, preparation, cooking and eating
of foods. This kind of waste IS bio-
degradable.

* Non-biodegradable but combustible
solid waste resulting from residential
activities, consists mainly of paper,
cardboard, plastics and garden trim-
mings.

* Non bio-degradable and non-com-
bustible household waste, which is
usually made up of items such as glass,
un / aluminum cans and occasionally
construction wastes.

»  Waste consisting of materials remain-
ing from the burning of wood. coal,
coke and other combustible waste,
which is mostly generated from house-
hold activities in the rural arcas.

Commercial Solid Waste

Commercial activities generate certain
wastes which are common in nature and
composition, though not necessarily in vol-
ume to the residential / houschold waste.
Wastes common to both residential and
commercial actuivities include items such
as:

* Food wastes and other rubbish items
like paper, glass, plastics etc.
Commercial sources of solid waste
consist chiefly of stores, restaurants,
markets, hotels, service shops and
office buildings.

However, despite this relative similarity in
solid waste composition between residen-
tal and commercial sources, there are some
differences also:

» Commercial activities occasionally
generate extremely hazardous waste
such as in the case of medical facilities
and research institutions.

On a much smaller scale, (in the urban
areas) are generated, treatment plant wastes
from water / waste waler treatment
processes which are principally composed
of residual sludges. In Pakistan for ¢.g. the
city of Karachi is presently served by four
large municipal waste water (reatment
plants (TP-1 in S.LTE., TP-2 in
Mehmoodabad, TP-3 in North Karachi and



TP-4 in Mauripur) which generate such
waste. (Excluding TP-3, which is not func-
toning)

The composition of municipal solid waste,
on a global level, differs from region to
region, depending on the level of industri-
alization, development and economic
health of a country. In developed and finan-
cially stable regions of the world with
advanced levels of consumerism, the per-
centage of non biological (inorganic) waste
component. including items such as paper,
cardboard, plastics etc.. 1s much more as
compared to lesser developed regions of
the world with low levels of consumerism.
For e.g. in an under developed country like
Pakistan, the solid waste generated in its
principal economic center i.e. Karachi, is
40% organic in nature, consisting mostly of
food wastes as compared. to 25% of such
waste in USA.

Hazardous Waste / Special Waste

Wastes that pose a substantial danger
immediately or over a period of tme to
human. plant or animal life are classified as
hazardous waste.

Certain components of hospital waste such
as those originating from the pathological /
chemical labs, wards, can be termed as haz-
ardous and the standard method of their
safe disposal is incineration (discussed
later).

Waste from certain process industries can
be toxic in nature. Aquatic and soil envi-
ronments are most at risk from industrial
wastes which contain heavy metals and
synthetic chemical compounds.
Agricultural waste which consists of
unused pesticides / herbicides poses a great
danger to human health if not properly dis-
posed.

The industries identified as generating
toxic and hazardous wastes are:

Pesticides.

Dyes and Pigments. (eg. Textile
Industry)

Pharmaceuticals.

Organic  Chemicals,
Petrochemicals. (Refineries)

including

Fertilizers.
Steel,

Non farros metals, such as lead, copper
and zinc.

Caustic soda. (eg. manufacture of
soaps)




HOW WE MANAGE OUR SOLID WASTE

n Pakistan the civic infrastructure of

most of the large and small urban

centers, is in desperate need of rehabil-
itation and development, [ we constder
the solid waste management system of
Karachi as a case study illustrating many of
the problems also luced by other cities of
Pakistan, it 1s felt that the need for a long
term and properly engineered solid waste
management system for the city is long
over-due.

MUNICIPAL SOLID WASTE

The city of Karachi generates 6000-8000
tons / day of municipal solid waste. Both
the formal and informal sectors are
involved in the collection, processing and
disposal of solid waste at different levels.

Formal Sector

Karachi city is divided mto 10 collection
districts @ 7 are served by the Karachi
Metropolitan  Corporation (KMC), the
remaining by the airport authority, canton-
ments and Karachi Development Authority
(KDA). KMC spends 40% of the
municipal budgetary allocation on
sohd waste disposal. Only 30% of the
sohid waste is collected and disposed
off by KMC. the remaining is
dumped in storm drains, nallahs,
nearby rivers and empty plots. Of the
solid waste that is collected, much 1s
taken to unauthorized sites all over
the city and burnt, dumped into the
rivers or seas and used to [fill
depressed land. KMC does not under-
take the recovery of reusable and
recyclable material and there is no

separation of waste. The KMC. which uti-
lizes the conservancy / sewerage charges
collected from residential, commercial o nd
industrial units for solid waste management
says the tax is inadequate 10 cover the
expenses incurred. it has to subsidise 75-
100% of sohd waste management expendi-
ture from other budgets,

Recently KMC started work on a "Garbage
Train Project” aimed at solving the long
standing solid waste collection and dispos-
al ¢risis in the ¢ity. This plan proposed the
integration of the existing truck collection
service with the existing circular ralway
network. for the wansportation of solid
waste 10 a centralized. and final disposal
site. It was planned that the trucks were to
collect the garbage from neighborhood
bins, take it to the nearest of several trans-
fer stations, that were to be built along the
railway line, from where the garbage was
1o be transferred to a centralized waste dis-
posal site (Dhabeji) located at a safe dis-
tance away from human settlements. This
project seemed to offer a viable solution to
the solid waste management crises of the
city. Unfortunately not much progress was




made and recently the project. itself was
abandoned. Causes of Falure of this pro-
ject mainly relate o lack of management
and co-ordination between the the vanous
organizations involved in the project and a
general lack of political will.

Informal Sector

The inactivity of the formal sector, particu
larly in the recycling / reuse service  has
meant that the informal scctor has been
laden with the unenviable task of providing
recycling and reuse services to this teeming
megapolis.

A thriving recychng industry has taken
roots at the non-formal level, which is

responsible for collecting and than recy-

cling about 15% - 20% of Karachi's solid
waste. An invaluable contribution 18 being
made by this informal sector in the overall
solid  waste  management  system  of
Karachi. However, the practice of exploita-
ton of young illiterate boys (mostly of
Afghant origin), who are forced to collect
the recyclable components of the city
cgarbage while exposing themselves to
extreme health hazards 1s a highly objec-
tionable component of this business and
needs to be addressed. Another concern is
that the formal and informal sectors
presently function in isolation, A coordinat-
ed effort could yield better results. Several
NGO's / CBO's are also carrying out solid
waste management programs at the neigh-
borhood level.

HOW WE RECYCLE

uch is made of recycling in the West and many citizens especially in Europe are proud
of their country’s commitment to recycling. Pakistan recycles too, and in all probability

does so more extensively and more efficiently than many European countries. The dif-

ference is that in European countries, it is a heightened awareness of civic responsibility that

prompts a citizen ta ensure that their waste is recycled. In Pakistan, we leave the recycling to
an informal network of garbage collectors, sorters and re-users who have no support from any
| official authority and whose incentives are derived from simple econimics. No one is decrying
the value of economic incentives but the point is that unless official or civic commitment backs
this form of waste management, its sustainability and potential is limited. Below are some
examples of how we recycle today:

Small home enterprises in the informal sector make plastic materials such as combs,
toys, elc. from waste plastic.

Broken glass is recycled in formal sector enterprises. Unbroken bottles and such items
are washed and brought back into the market by informal enterprises,

Newspapers and magazines are recycled into quality paper by formal sector enterpris-
es. Informal sector enterprises also recycle newspaper and magazines into low quality
paper. Mostly, informal enterprises make cheap quality products from these such as
paper bags, wrapping papers, etc.

Paper boxes, cardboard and such items are recycled into packaging materials by both
the formal and informal sector. The mechancal process of recycling is done by the formal
sector only.

Bones are recylced by the informal sector into cheap produts such as combs, toys, etc.
Certain metals as iron or steel are recycled into billets.

Naan is recycled in the informal sector to form cow feed.

(Source: Urban Resource Centre)




INDUSTRIAL SOLID WASTE

No comprehensive data exists, on the com-
position and generation rates of industrial
solid waste. As the industrial waste is being
handled by ecach industry separately,
detailed studies are needed to find out the
characteristics and composition of waste
coming out from various industries.

Presently, disposal of industrial waste is
undertaken by several private and public
sector organizations. The agencies which
generate industrial  waste, also make
arrangements for its disposal. However,
smaller units. disposing industrial refuse,
are not in a position to process and neutral-
iz¢ their waste, either technologically or
resource wise in order to remove its harm-
ful contents.

Most of the industrial waste gets disposed
in drains or in the sca. The coastal environ-
ment and the aquaclture is thus exposed 10
severe pollution. The absence of any strict
regulations and enforcement mechanisms
are major impediments.

Tannery Waste

One of the most hazardous of all industrial
wastes 1s tannery waste. The tanneries not
only generate large volumes of liquid, they
also gencrate different types of solid
wastes, many of which create serious pol-
lution problems.

Solid wastes are generated from a number
of different operations in the tanning
process i.e salt dust, wet lime sludges, hair
and green fleshings, shavings and trim-
mings of chrome tanned leather etc.

The tanneries in Korangi, Karachi (Sector
7-A) on an average generate about 280
m3/day of solid waste. These solids are
either thrown out of the tanneries, on the
roads, or passed on to contractors for the

manufacture of by-products e.g. extracton
of fats and glues, soap manufacture and
production of animal feeds. About 50% 1s
taken by contractors and 50% thrown out-
side the tanneries. The disposal of the sohd
waste in extremely unhygienic conditions
is identified as a major problem facing the
tannery industry of Karachi.

Presently, a project is underway which pro-
poses to organise a functioning solid waste
disposal system with active participation of
the tanneries and the municipal authoritics.
The project aims to cover the issues of
transport  and means of disposal of solids
N a proper manner.

HOSPITAL SOLID WASTE

The potential of hospital waste as a health
hazard is much greater than that of general
municipal waste and special care needs to
be taken while disposing of its harmful
components. Typical hospital generated
waste consists of medical related wastes
such as syringes, cotton bandages/dress-
ings, blood / urine bags, gauzes, surgical
gloves, stomach tubes, lab waste (chemi-
cals), and also glucose bottles, packaging
and normal kitchen waste. Items such as
used syringes, dressings and waste origi-
nating from the laboratories and operating
theatres arc the most threatening to the
health and well being of all those who
come in contact with them.

In Karachi, hospital waste management
practices vary from hospital to hospital.
But the managements at most of the hospi-
tals exhibit a careless and at times almost
criminal disregard for the hazardous conse-
quences of their improper waste disposal
mechanisms. In effect, hospital waste 1s
treated like any other waste when 1t comes
to its disposal, and no account taken of its
special nature.,

Apart from a few hospitals of the city, most
dump their waste inside the hospital com-






