A Citizens Guide to
SOoLID WASTE MANAGEMENT

SHEHRI-Citizens for a Better Environment




A Citizens Guide to
SOLID WASTE MANAGEMENT

Editor
Farhan Anwar

ﬂ SHEHRI-Citizens for a Better Environment



The preparation and compilation of this document has been
made possible by funds made available by the
Friedrich Naumann Foundation.

Mr. Farhan Anwar, B.E. (Civil), M.P.E.C., a member of
Shehri-CBE acted as a resource person for this project.

All photographs used in this study are of Karachi City,
courtesy, Shehri-CBE and
N.E.D. Engineering University, Karachi.

Prepard by
SHEHRI-Citizens for a Better Environment
206-G, Block 2, PE.C H.S., Karachi-75400.,
Pakistan. Tel/Fax: 92-21-453-0646
¢-mail/address: shehrt @ onkhura.com
(web site) URL: http://www.onkhura.com/shehn




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

P : wery factory [ > dhisposal o waste
while designing and operating waste man eyery factory for the disposal of wastes
o % . and effluents due to the manulucturing
agement facilities. Similarly. legislation '
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therein.
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the  proper
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tion / conta- scribing the
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which can be

caused

through the =7 << uﬁ‘( - e, requiring that
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“soli n haz s circumstances ments made
PUMII of solid in hazardous circumstances went a
in accor-

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-
heen L‘.\lL’l]led 1O cover sohid waste. SlnL’k‘ n)“n)g“[nl l\(\“u“()n was an unl\n(,“'n Nllh»

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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extend the scope of our NEQS to address gy, now Pakistan  Environmental Prot-

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-



pound or in some ill-constructed kurchra
kundi (dustbin) located in close proximity
to the hospital. Some recyclable waste may
be sold, to local dealers connected with the
garbage trade. A survey by the “Business
Recorder™ showed alarmingly that more
than 30 traders operating in New Karachi,
Botal Gali. Afrasiab  Colony and
Lighthouse. purchase used disposable
syringes from waste merchants and repack
them for reuse. The remaining waste is dis-
posed by the KMC with the rest ol the
city's garbage. All these practices put a
huge number of people at risk at various
stages of the disposal process. both directly
and indirectly.

Incinerators in Karachi

Due to the absence of any coherent policy

EEEEEEE——

WASTE MANAGEMENT PRACTICES AT THE AGA KHAN
UNIVERSITY HOSPITAL

The Aga Khan University Hospital (AKUH), Karachi, employees by far the best

management system of hospital waste collection/disposal among all the city
hospitals. A hospital waste incinerator with a capacity of 250 kg per hour was
installed by a British firm in 1985, at a cost of Rs. 700,000. This gas-fired incinerator
with a design life of 15-20 years is presently in operation and forms the centerpiece
of AKUH's waste management mechanism. Running cost of the plant has been cal-

initiative taken in the past, only a few pri-
vate and government  hospitals  have
installed waste incineration plants. Major
city hospitals such as the Aga Khan
University Hospital, the Civil Hospital, the
Jinnah Hospital and the Kidney Centre are
at present availing of this service, The
Karachi Metropolitan Corporation  has
recently acquired two waste incinerators.
They are presently being installed and it s
planned they will cator 1o the hospital
waste being gencrated n the city. In
keeping with the general trend, the private
concerns are showing better levels ol
operation/ maintenance and safety as
compared to their government counter-
parts. Most of the management staff at
these hospitals agree that the introduction
of this technology has been a step in the
right direction.

-

culated at Rs. 400-500 per hour of running period. The administration at AKUH has
also enforced a waste segeragation system. To Manage this process a ‘Coloured
Bag Scheme’ has been adopted. The waste is divided at source into three different
categories. All the infectious waste (120 bags/day, each bag weighing approximate-
ly 10 kg) is packed and sealed in red plastic bags and incinerated. After collection
and prior to incineration they are placed in a refrigeration room, adjacent to the incin-
eration plant room in order to avoid any decay. The bags are counted and a check is
kept on how many are sent and received for incineration, to ensure the numbers
match. The dry recyclable waste such as paper, cartons etc., (70 bags/day, each bag
weighing 10-12 kg) is packed and sealed in green plastic bags and stored in a
kutchra kundi located nearby. These bags along with wet recyclable waste i.e.
kitchen waste, are sold 1o a local garbage recycling concern. The plant avails of the
services of a full-time operator. He is provided with a mask and high boots and is
required to wear a protective gown while cleaning the plant. According to the senior
engineer in charge of maintenance, regular plant maintenance is carried out. A max-

mum burning temperature of 900°C is maintained. The plant is not fitted with any fil-
l ters

and does not conform to any specific air quality standards, as none exist.

- Farhan Anwar

>



A view of Nehre-Khayam, Chifton. Open Nuliah's ¢
leely used lor dumping garbage

Death on the streets

-
'
F
- N .
. : - ai
k- -
L - -
Plastic bags dumped in sewers and drains ofter Improperty located and badly constructed garbage
cause blockages and resultant overflow. collection points
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SoLID WASTE GENERATION

Solid Waste Generation in Karachi

¢

r

Waste Management
(Collection & Disposal)

4

Waste Re-use
I

Karachi Metropolitan Corporation
District Municipal Committees

Cantonment Boards

Karachi Port Trust

Pakistan Railways

Pakistan Steel

Public Works & Department

Serves
80% Area

Serve
} 20% Area

Formal Actors

None

Informal Actors

Scavengers
Pedlars/Street Collectors
Kabaris/Middle Men
Wholesalers
Reprocessors

Agencies Estimated Population
DMCs 06.0 million
K.D.A. 00.5 million
D.H.A. 00.5 million

other agencies 0.2 million

Source: National Testing & Consultancy Services, Karachi-Pakistan.
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ORGANIZATIONAL CHART OF
DISTRICT MUNICIPAL COMMITTEE (DMC)

Health Officer

Executive Enginneer

Y

Motor Vehicle Inspector

Chairman Helath&
Sanitation Committee

—

Assistant Health Officer

:

Chief Sanitary Inspector

\L

Sanitary Sub-Inspector

Drivers i
Mechanics Muccadam
Time Keepers
Transport Clerks
Cleaners
Coolies Etc.
Y

Sanitary Workers

3-

Source. National Testing & Consultancy Services, Karachi-Pakistan.

b

(1991 ligures)



STAFF STRENGTH OF DMC'S FOR
SOLID WASTE MANAGEMENT IN KARACHI

MONTHLY STONE. DERRIS & CLASS ETC.
POSITION GRADE | SALARY IN
(LS$) EAST | WEST | SOUTH | CENTRAL
Health Officer 19& 18 200 I I I I
Executive Engineer (M&F) 18&17 165 | | I I
Assistant Health Officer 17 165 () 0 I ()
Chief Sanitary Inspectors 16 150 3 2 3 3
Motor Vehicle Inspectors I 15 () 0 I |
Santtory Inspectors 09 100 10 9 22 1
Sanitary Sub-Inspectors 07 8K 35 E8) 3 38
Mechanmics 07 88 | 0 0 I
Dnvers 07&05 3() Ik 55 123 70
Time Keepers 05 80 3 | | |
Time Clerk/Mushi 04 15 () 0 30 2
Muccadam 03 60) 74 34 92 42
Coolics 0l 48 220 170 173 415
Sweepers 01 48 2965 1552 2613 2297
Total 3392 1859 3698 2883
Source: National Testing & Consullancy Services, Karachi-Pakistan. (1991 ligures)



DETAILS OF SOLID WASTE COLLECTION
VEHICLES IN KARACHI

STONE, DEBRIS & GLASS ETC.

Name of Agency .

. om | Tractors | Tractors | Vehicles
P()pu'dll(m /\I’m RU” paCl()l’S Tr(’")' —l'ru"y
District Municipal Committee| 2,034 05 10 41 12 68

(Central)

District Municipal Committee| 1,894 03 05 69 I8 95

(South)

District Municipal Committee | 1,396 03 — 24 29 46

(West)

District Municipal Commuttee | 2,825 04 06 49 05 64

(East)

Total 8.149 15 21 183 54 273
Private Contractors 600 — 14 - — 14
Cantonment Board — — — 44 — 4

Grand Total 8,749 15 35 227 54 331
Capacity per vehicle/trip — 3 tons Stons [ 3tons | 2tons -
Numbers of trip/vehicle/day — 3 2 3 3 —

Source: National Testing & Consultancy Services, Karachi-Pakistan (1991 figures)



SoLID WASTE CHARACTERISTICS IN 7
DISTRICTS ADMINISTERED BY KMC

organic Swept Dust | Stone, Debris | Paper, Tin, Plastic
Name of Agency :
Matter & Ashes & Glass etc. & Synthetis
Old City and Kemari 35% 28% 18% 19%
Clifton, Saddar &
Ramsawami 50% 10% 18% 22%
Liaquatabad, Nazimabad,
Federal B. Area 37% 17% 30% 16%
Lyani 28% 35% 27% 10%
Societies 48% 18% 14% 20
Landhi-Korangi 28% 30% 30% 12%
North Karachi 249 30% 33% 13%

Source: National Engineenng Services (Pakistan) Limited (NESPAK)




SOLID WASTE GENERATION, SCAVENGING,
SORTING OF RECYCLABLE ITEMS, REPROCESSING
& DISPOSAL PRACTICES IN KARACHI

Solid Waste Genration

(5,500 to 6,000 Tons/Day)
|
Y i ] Y
Commercial Domestic Industnal
Y Y Y Y L
Retained Thrown Away Thrown Away Retaslr;ﬁ;i for Sold By
For Sale (Community Bins) (Community Bins) (House Wife etc.) Tenders
Scavenging Bottles Bought By
(At Community Bin News Papers — Vendors &
& Final Dump) Metal Containers Pedlars
+ Metal Scrap et.
Y
Dust & Organic Matters
) l Recycleabale (Paper, Glass
Dumping Gropund Materials Plastic & Metals)
. Scrap Dealer (Kabaries)
Reprocessing / Reuse Wholesalers & Depot Holders

Source: National Testing & Consultancy Services, Karachi-Pakistan,
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(1991 tigures)



ALTERNATIVES FOR SOLID WASTE MANAGEMENT

here are various alternatives avail-

able for managing solid waste,

which can be used both indepen-
dently and collectively in the form of com-
prehensive solid waste management pro-
gram.

The Need for Proper and Safe
Management of Municipal Solid Waste

Municipal solid waste needs proper han-
dling and management because:

Municipal solid waste, if not properly
managed can result in the spread of
various diseases as piles of garbage are
the ideal breeding grounds for rodents,
insects etc. which are the carriers of
discase causing germs, and can result
in the spread of epidemics.

There is the overall degradation of the
environment and in the quality of
human living. '

In localities housing low income
groups, children are often seen playing
with the garbage and thus coming in
direct contact with decomposing food,
sharp objects etc. This is a serious
health hazard.

Solid waste often gets dumped in open
manholes and drains. Such disposal of
solid waste can lead to breakdowns in
public utility systems such as sewer
system, as things like plastic bags can
block sewer lines causing blockage
and sewage overflow.

Then there is also the economic side of
this issue. The composition of munici-
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pal solid waste is such that many of the
waste components such as paper, plas-
tic, tin, glass, aluminum etc., can be
reused or recycled. Energy can also be
produced from waste. There is good
money to be made from solid waste,
provided it is properly handled.

Management of Municipal Solid Waste

Various different methods have evolved
over the years to manage and dispose solid
wastes in manners that are not harmful to
human health and the environment.
Economic benefits are also being derived.
The issue of solid waste management is
now forming an integral part of the overall
environmental drive of achieving sustain-
able development mechanisms, as the
world is now becoming increasingly aware
of the extent of the serious crises of an ever
shrinking global natural resource base.

Some important and widely used methods
of municipal solid waste management are
listed below. Mostly a combination of some
of these methods is employed in managing
the municipal solid waste of any area and
this usually is the best approach.

Reduction / Reuse / Recycle —

Composting.
2. Sanitary Land Filling.
3. Incineration.

Reduction / Reuse / Recycle

This method helps in the conservation of
natural resources and results in substantial
savings in the financial resources of a
country.



Reduction

Reduction basically means promot-
ing efforts aimed at reducing the
amount of generated solid waste.
This aspect of the solid waste issue 18
indirectly linked to the overall man-
agement of solid waste. It follows the
simple philosophy that lesser the
waste generated, the more easier it
will be to manage it. Another main
reason underlying this thinking is the
grave situation of the worlds natural
resources. Forests, for e.g. which pro-
vide us with lumber, paper and fuel are
shrinking by more than 17 million hectares
per year. One way of protecting forests
could be a much greater efficiency in our
use of wood. For example in the United
States. which is the world's largest wood
consumer, it was found that by simply
availing methods of reducing waste,
increasing efficiency and boosting recy-
cling of paper and other wood products,
U.S. wood consumption could be cut by
half. We can also help in reducing our
waste volume by adopting such simple
measures as using cloth alternatives for
things like paper towels, paper napkins, ts-
sues. and carrier bags. Cloth. as we all
know is re-usable as against paper which is
disposable. Another major potential source
of waste reduction is the possibility of sim-
plifying the packaging process. Much
paper is needlessly wasted in this process.
Efforts should be made to ensure lesser use
of packaging.

Reuse

Reuse simply means directly reusing a
product, for example. refilling a glass bev-

erage container. This is also a method of

reducing waste and is economically benefi-
cial. For example, replacing a throwaway

"Kabari's", an integral part of the local recychng induslry

beverage bottle with a refillable glass bot-
tle (used an average ol 10 nmes) can cut
energy use per container by 90%.

Recycling

Recycling means to recycle the material of
a used product to form a new product. Most
materials in use today are discarded after
one use. About two thirds of all aluminum,
three fourths of all steel and paper, and an
even greater percentage of plastic is dis-
carded after one use. However. now, al
least in the developed regions of the world,
this throwaway economy is being replaced
by one that recycles.

Some advantages of recyeling which also
reduce environmental degradation are

« Steel produced entirely from scrap
requires only one third as much energy
as that produced from iron ore.

«  Steel produced from scrap reduces air
pollution by 85%. cuts water-pollution
by 76% and climinates mining wastes
altogether.

»  Newsprint, from recycled paper takes
25-60 percent less energy to make
them than that from virgin wood pulp.



Recycling glass saves up 1o a
third of the energy used in the
making of the original product,

Making paper from recycled
material  reduces  pollutants
entering the air by 74% and the
water by 35%.

Composting

Composting is a form of solid waste
recycling. If the organic materials,
excluding plastics, rubber, and leather are
separated from municipal solid wastes and
are subjected to bacterial decomposition,
the end product remaining after bacterial
activities is called compost, or humus. This
compost can than be used as a fertilizer in
gardens. The entire process involving both
the separation and bacterial conversion of
the organic solid wastes is known as com-
posting.

Most composting operations involve three
basic steps.

Preparation of the solid wastes.
Decomposition of the sohid wastes.
Product preparation and marketing.

Composting is a process which unlike other
solid waste management processes, can be
employed on a very small scale also.
Household composting is encouraged 1n
many countries of the world. as composting
can not only reduce garbage flow right at
the source 1.¢. the household but it also pro-
vides a rich source of humus for gardening,
lessening the need to buy chemical fertiliz-
ers to maintain lawn and garden facilities.

Sanitary Landfills

All over the world, activities like reuse and

The stationary container system ol garbage lransfer
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recycling, supplement much larger solid
waste management programs. Such pro-
grams involve essentially the collection,
transport and disposal of the solid waste.
The most commonly used disposal method
of municipal solid waste is the “Sanitary
Landfill Method".

Collection and Transport of Municipal
Solid Waste

The collection of waste from neighborhood
waste storage points to the processing,
transfer or disposal site is usually, done
either through.

Hauled Container System, in which
the containers used for storage of
wastes are hauled by motor vehicle
transport to the processing, transter or
disposal site, emptied, and returned to
cither their original location or some
other location,

Stationary Container System, n
which the containers used for the stor-
age of wastes remain at the point of
waste generation,

Sometimes compactors are used with the
collection vehicles. which reduce the vol-
ume of the collected waste so as to make



Transfer of garbage to the landfill site through the Garbage Train

the waste more manageable. If the waste
processing or disposal site is at an extend-
ed distance frorm the waste generation
other then
motor vehicle transport are also used.
These transport modes include Railroad
Transport which is availed when the pro-
cessing / disposal site is located n some
remote area away from city limits and rail-
road lines also exist (The Garbage Train
Project of Karachi city is one example)
Water Transport has also been used. Barges

arca, than means of transport

and special boats have been used o trans-
port solid wastes to processing locations
and to sea side and ocean disposal sites.

Disposal of Solid Waste

Landfilling involves the controlled dispos-
al of solid wastes on or in the upper layer of
the carth’s mantle. Site selection 18 an
important aspect of the whole process and
importnat factors influencing the site selec-
tion for a sanitary landfill include.

« Avaliability of sufficent land area
capable of sustaining the volume of
generated waste.

I'hen there are the natural environmen-
tal conditions that need 1o be consid-

ered,

The landfil site should be so
located that the wind does not
blow from the landfill site 10
restdential areas.

«  The water source for agriculture
and city supply should be 1vo-
lated from the landfill site.

« The surface water hydrology
patterns have an impact on
drainage requirements.

»  The topography of the selected site
also plays an important role in the final
design of the landfill site.

«  Soil cover should be available at site.

Landfill Methods and Operations

The principal methods used for landfilling
dry arcas may be classified as:

a.  Area Method
b. Trench Method
¢. Depression Method

a)  Area Method
This method is used when the terrain is
unsuitathle  for excavation of trenches
in which to place the solid wastes.

b) Trench Method
This method 1s suitable to areas where
an adequate depth of cover material is
available at the site and where the
water table is well below surface.

¢ ) Depression Method
This method 1s applicable at locations
where natural or artificial depressions
exist. In such cases it is often possible
to use them effectively for landfillling
operations. Canyons, and quarries
have all been used for this purpose.



The major problems related with the design
and management of sanitary landfills,
include the control of gas and leachate
movement in soils. The evolution of these
gases and liquids are caused by the biolog-
ical decay of organic materials presents in
the solid wastes. Various engineered sys-
tems are used for the effective control of
gases and leachate movements in sanitary
landfills. If the designing and operation of
sanitary landlfills is not properly con-
trolled, ,gases such as methane can even
cause an explosion in the landfill site, while
uncontrolled leachate movement can rcsult
in underground contamination. The design
and operation of sanitary landfills is a high-
ly specialised and engineered process and a
variety of activities need to be properly
managed and coordinated in order to
ensure the smooth working of the landfill
site. The effective life of a landfill site
depends on the size of the available area
which in turn is usually determined by the
volume of the waste that is to be disposed.
For a mega city like Karachi, a land fill site
should ideally have a running life of at least
50 years.

Landfilling with Energy Production

The methane gas produced in sanitary land-
fills can also be recovered in larger size
landfills, and used to produce energy.

Incineration

Incineration can be described as rapid oxi-
dation or burning. Incinerators are devices
in which the solid waste are burnt in ther-
mally controlled and closed environment.
Incinerators are used in many parts of the
world, to safely dispose solid waste of both
municipal and industrial kind (waste must
contain organic matter). The disposal of

15

hazardous components of hospital waste
through incineration process is a common
practice world wide. In Karachi city major
,hospitals like the Aga Khan Hospital, Civil
Hospital and Kidney Center avail of this
technology.

In the process of incineration, the solid
waste acts as a fuel.

In the process of incineration. oxygen
must be supplied to support combus-
tion.

Sufficient temperature must be main-
tained to sustain the burning process.

Turbulence to mix the air and fuel thor-
oughly is needed, if all parts of the
wastes are to be burned.

The combustibles must remain under
these favorable conditions of tempera-
ture and turbulence for a sufficient
time for oxidation to be completed.

These are the main guidelines that are fol-
lowed while designing a solid waste incin-
erator. In this process, the amount of waste
that is fed in the incinerator is reduced to a
non-putrescible residue, without creating a
nuisance by the emission of smoke, fly ash,
char and odors in excessive amounts.

Incineration with Energy Production

Heat contained in the gas produced from
the incineration of solid waste can be
recovered by conversion to steam. This
steam can than either be used to run boil-
ers or can also be used for power genera-
tion.



Management of Hazardous /
Special Waste

The safe disposal of hazardous / special
wastes poses a lot of problems. Such waste
is usually disposed through, Perpetual
Storage Method.

In this method, toxic waste is dumped in
secured land fills lined by synthetic liners
or thick impermeable clay liners. However
this method is not risk free. In the USA it
was found that the toxic waste so dumped
in secured landfills over a period of time
resulted in underground contamination.
Nowadays the cleanup of toxic waste land-
fill sites is very high on the environmental
agenda of the USA. To lower the risk the
toxic waste can be placed in arid regions,
neither over aquifer nor near major water
supplies. Special drains can be installed to
catch any liquids that leak out of specially
designed containers. However there are
doubts wheather risk factor can be totally
eliminated. The disposal of toxic waste can
even become a political issue crossing
national boundaries when such toxic waste
is dumped in the oceans by one country, in
the sea boundaries of some other countries.

Disposal of Agricultural Waste

In a agricultural country like Pakistan, the

disposal of unused pesticides / herbicides is
a serious challenge. It is estimated that
about 5000 tonnes of expired and obsolete
chemical pesticides, decayed and decom-
posed are leaking into the environment
from rotting drums, rusty cans and with-
ered bags (some of them put into storage
more then 20-25 years ago) in 1900 sites
located all over the Punjab and in the
Karachi, Area. In Karachi the Malir area
which is a densely populated. possesses
such a toxic dump site. Our major cities
have no contingency plan to deal with any
emergency related to improperly stored
toxic waste. This fact was amply illustrated
when highly toxic chemicals were dumped
in the Lyari river of Karachi by the local
administration in 1993. This unfortunate
incident remembered as the ‘Shershah
Toxic Waste Episode’ claimed two lives
and dozens of people fell seriously fell. The
toxic chemicals were later recovered from
the Lyari River and properly disposed
through the combined efforts of Sindh
Environmental Protection Agency (SEPA)
International Union for Conservation of
Nature (IUCN) District Administration,
Fire Brigade and some local Research and
Development (R&D) Institutions.
Therefore it is needed to prepare proper
plans so that such toxic waste can be stored
safely in carefully selected sites and in spe-
cially designed containers.
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SoLID WASTE MANAGEMENT
ALTERNATIVES

A. (Municipal Garbage)

r

Segregation
(Complete or Patrial)

s

Mixed
(Non-segregated)

TR

:

Composting
Landfill Open Buming Open Dumping

Incineration Recyclables Burning
(with or without
Heat Recovery)
Heat Recovery
Areas Fill
Methane Fertilizer Land use Conversion
Production Conversion (Golf/Park Course)

' _
¢ :

Area Mound Fill

Trench

B. Special Wastes

i

Hospital

¢

Industrial
(Toxic)

Incineration ¢

Storage

Source: N.E.D. Engineering University, Karachi.

Land Fill

¢

Slaughter
i i House/Vegetable Market
High Organic. gy | ciiseNgni Sol
Hate
Conversion Composting
(Fertilizer)



ROLE OF CITIZENS IN THE SOLID WASTE
MANAGEMENT SYSTEM

Ithough the collection, transport

and disposal / processing of urban

solid waste is the responsibility of
metropolitan agencies, individual citizens
can contribute a lot by helping out in many
areas of solid waste management system.
* A citizen can contribute by minimiz-
ing the vol-
ume of
waste, that is }
generated.
Use of
reusable
items instead
of disposable
ones reduces
the volume
of waste.

Citizens can
separate
waste at the
household ie. separation of the recy-
clable components of the waste (paper,
cardboard, plastic, aluminum, steel
etc.) and give them to the local recy-
clers (Kabari's or rag pickers). The
result would be a reduction in the vol-
ume of generated waste.

Citizens can intiate compost practices
at their homes. Such a practice would
also reduce the volume of generted
waste, and provide them with fertilizer
for their lawns and gardens.

Proper disposal of household garbage
at the neighborhood level helps in the
safe collection and transport of waste
to the ultimate disposal processing

Active involvement of citizens In civic affairs can help solve
many problems
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site.

Citizens can also contribute at a slightly
enhanced level by becoming part of NGO's
/ CBO's to run complete neighborhood
level garbage collection and sometimes
even garbage transport programs. The role
of citizen's, NGO's and CBO's is enhanced
in cities where the
official solid
waste  manage-
i ment system does
not  effectively
cater to the needs
| of the city.

In Karachi, where
solid waste man-
agement 1S a
major issue, many
local NGO's /
CBO's are lend-
ing a helping
hand. Organizations like Gul Bahao.
Karachi Administration Women Welfare
Society (KAWWS), Shehri-CBE and
Neighborhood Care are running their own
solid waste collection programmes (mostly
at the neighborhood level). Such programs
help in raising a wareness on the issue
among the general public and present the
metropolitan agencies with models, which
could be adopted at the official level.

A brief description of a few comunity level
solid waste management programmes,
being run by some local non-governmental
organizations is given below:-



Gul Bahao

Nargis Latif of Gul Bahao has involved
commercial incentives in solid waste man-
agement. Her slogan is: "Garbage is Gold!"
She buys dry waste and sells it onwards to
a junk dealer at a profit. Ms. Latif buys rub-
bish that is not taken by many of the infor-
mal sector junk collectors or Kabari wallah,
who buy waste direct from households,
such as plastic bags, polyethylene mineral
water bottles and other such material. This
programme is very effective in raising
awareness among the general public on the
virtues of garbage recycling and gives the
people a cash incentive not to litter the
streets.

Karachi Administration Women
Welfare Society (KAWWS)

This is non-governmental organization
operating in the Karachi Administration
Employees Cooperative housing Society.
Initially they started, their solid waste man-
agement pro-
gramme by col- wm
lecting  money
from the resi-
dents, for the pur-
chase of large
bins for each of
the lanes, where |
households and
sweepers  could
dump their rub-
bish. They then & TRttt
worked to per- —
suade people to

use these bins and to contribute to extra
payments for the sweepers and KMC staft.
Starting initially from two blocks in the
area, the KAWWS programme now covers
1,881 homes, operating over an area 195
acres. They are also, now looking into the

Citizens can always make a difference
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possibility of a door to door garbage col-
lection system.

Neighborhood Care

Neighborhood Care was formed when the
residents of Block 6, PECHS approached
Mr. Jamil Yusuf and the Citizen-Police
Liason Committee for help with a number
of problems ranging from security to rubb-
sh collection. He and Sami Mustafa assist-
ed by planning a model collective neigh-
borhood management and security system
which involves around 250 houses. The
scheme covers 15 lanes in Block 6. The
residents pay (even here, not all the resi-
dents pay) according to the area their house
covers. The occupant of a house on a 1,000
sq yds plot pay Rs. 1,500 per month. and
those on a plot of 2,000 sq yds pay Rs.
3,000 per month for all the facilities which
include security services, payment Lo sani-
tary staff, sewerage and lighting. Plastic
bags (30 to each house) are provided to the
residents, even to those who have not paid,
v for the disposal of
their garbage.

Initially a three-
wheeler was con-
tracted to collect
. the garbage. But
when it could not
* handle the work
_ load, a pick-up
.. ﬁﬁé was c.ommis-
© % sioned instead.

The van owner is
paid Rs. 9,000 per month and the garbage
is collected and deposited in the KMC
container. The KMC collect the garbage
containers daily, leaving empty ones in
their place. The driver of the KMC truck
collecting the container is paid Rs. 50 a



day. In between garbage collection, the
pick-up (the crew includes a driver and two
sweeper boys) collects garden trimmings,
debris and construction waste from the
streets and, on request, from the houses
free-of-charge. Sunday is the only day oft
and on that day people are asked not to put
their garbage out.

Shehri-CBE

KMC invited Shehri, an environmental
NGO specialising in urban issues, to take
over a solid waste management project.
The mandate included raising awareness
and motivating people to take part in waste
management in New Karachi Cooperative
Housing Society and Maniya Society, both
situated near Tariq Road. the programme
was funded by UNICEF, the Friedrich
Naumann Foundation and KMC and began
in October 1994.

Shehri started with a door-to-door survey
to try and gauge the potential of communi-
ty participation in monitoring the disposal
of solid waste. A sweeper was found who
swept the streets and collected garbage
from each house, depositing it in the com-
munity bin. He was paid Rs. 2,000 per
month from donor funds. Three communi-
ty sanitary inspectors employed by the
KMC were also hired to monitor the sys-
tem, to identifiy the polluters i.e. domestic
servants, rag pickers or any one else. and to
monitor the sweepres. The residents were
reluctant to contribute inspite of having
being given, effectively, a free demonstra-
tion of the benefits of a cleaner environ-
ment. The learning from this is that the res-
idents of an area have to be willing to see
garbage disposal as a problem and as their
problem.

Our children need to be made aware of the imporiance of a clean and healthy environment.
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Shehri-CBE

“Never doubt that a small group of thoughful, committed citizens

can change the world. Indeed, it’s the only thing that ever has”.
— Margaret Mead

hehri is an NGO, involved in various projects related with pro-

tection and conservation of the natural and built environment

of our country. Over the years, Shehri has built for itself a
sound reputation in the field of environmental advocacy and the devel-
opment and management of participatory approaches for solving
regional issues. Whether they be issues of land use and zoning, solid
waste management, nature conservation or policy debates, we can
proudly claim to have made a significant contribution. We are also
engaged in research work and preparation of environmental impact
studies on several issues of environmental concern. Shehri also spe-
cializes in managing dialogues and interaction between local people
and government agencies on issues and concerns which require joint

action and participation.

® SHEHRI-Citizens for a Better Environment

206-G, Block 2, P.E.C.H.S., Karachi-75400, Pakistan. Tel/Fax: (92-21) 453-0646
e-mail/address: shehri @ onkhura.com
(web site) URL: hitp://www.onkhura.com/shehri




