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PAKISTAN ENGINEERING CONGRESS
SEMINAR ON
WORLD WATER DAY - 20" MARCH 2008
ADDRESS BY
CHIEF GUEST
MUHAMMAD MUSHTAQ CHAUDHRY

MEMBER (WATER), WAPDA, LAHORE

Distinguished Guests and Members of the Congress
Ladies and Genileman — Assalam-o-Alikum

To improve sanitation. communities should promote the construction of household
infrastructure, the construction of open drains with street pavements and also impart
hygiene cducation. The anticipated population by the vear 2010 would be 168 million &
by 2025 would explode 1o 221 million with an average growth rate of 1.81percent. By the
fast growing rate of population, water requirements are increasing o meet the needs of
the growing population, water supply and samitation etc. This situation is because the
population has grown by five tmes whereas available water supplies have been enhanced
by about three times only.

As per the World Bank Report, Pakistan is included in the list of 17 countries which are
water deficit and will face severc waler scarcity in the near future. Since independence,
the population of Pakistan's major citics Karachi, Lahore, Peshawar has been growing at
very fast rate and the water needs of the nation for domestic, agriculture and industrial
purposes are increasing. There is a serious shortage of drinking water for increasing
population of the country. Even Government of Pakistan is trying to implement various
schemes for enhancing the water availability to improve the samitation system in the
country but stll the demand is not being met with these schemes. The non-developed
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arcas especially in Balochistan, the households depend on the poorest supplies and have
to travel long distances for the water.

In Pakistan as a whole, 30percent houscholds do not have any toilet facility. This varies
largely between urban and rural areas. The percentage of households with no toilet
facility is highest in rural Balochistan and lowest in NWFP., Rich households have greater
usc of flush toilets than poor households. Discharge of sewage effluents and industrial
wastcwaler 1s putting a serious stress on aguatic ecosystem and guality of irmigation
supplies. Almost all sugar mills in Sindh are discharging their effluents in drains, many of
which outfall into wetlands. Further there is very little separation between municipal and
industrial eftluents and both flow directly into the open drains, which then flow into
nearby natural water bodics. In the abscnce of the latter, the effluent is collected in
stagnant pools, within residential arcas. In Lahore only 3 out of 100 industrics (which usc
hazardous chemicals) treat their wastewater. The Kasur water treatment plant is
considered to be the only common effluent plant for industrial wastewater that is
currcntly functioning in the country, but it 15 only a pre-treatment plant and causes major
odor problems.

Presently about 5.6 million tons of fertilizer and 70 thousand tons of pesticides are
comsumed in the country every yvear and certain part of such chemicals is creating
pollution. The water pollution is a main concern in Pakistan. The source is municipal and
industrial effluent of which only Ipercent of wastewater being treated before disposal. Tt
has become one of the largest environmental problems in Pakistan.

Pakistan 15 urbamzing and industrializing very rapidly. The number of people living in
cities has increased almost four times over the last 2 decades. To date there has been little
effective action to reduce the environmental impact of this rapid concentration of people
and activity. There is very little treatment of wastewater or ol industrial effluent in the
cities; it is estimated that only source 8 percent of urban wastewater is treated in
municipal treatment plants.

At the end. I once again thank (Pakistan Engincering Congress) for celebration of the
World Water Day, 2008 on a special reckoned theme of sanitation. In fact, it provides
awarcness tor necessary improvements for drinking water, health care and environment.
Special thanks are due to the authors for refreshing our memories and providing us
impact of inadequate sanitation on human health and living standards. The interest and
interaction of all the participants 1s encouraging and appreciated.
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ACCESS TO BASIC SANITATION -A CHALLENGE FOR ALL

BY

JAWED ALI KHAN

1. Introduction

The theme of “Sanitation™ chosen this year for the “World Water day” fortunately falls
within the “International Year of Sanitation as the United Nations General Assembly vide
its resolution dated 04 Dec 2006 declared 2008 as the International Year of Sanitation.
Furthermore, the United Nations General Assembly at the turn of the 217 century held a
UN Millennium Summit and under the declaration it adopted seven Millennium
Development Goals (MDG’s). The goal seven *calls for halving by 2013, the proportion
ol population without access Lo basic sanitation and safe drinking water and 100 per cent
coverage by the vear 2025.

Sanitation is one of the basic necessitics, which not only contributes to human dignity
and quality of life but is a prerequisite o fight against disease. Every vear over 1.5
million people particularly children under five worldwide die of diarrhea apant from
typhoid. Acute Respiratory Infection (ARI). (AHI) and Polio resulting from inadequate
and unsafc water, poor sanitation, and insufficient attention to hygicne behaviors.
According to World Health Organization (WHQ) estimates water borne discases account
for over 20 percent discase worldwide.

The vast majorily of environment health impacts arc in developing countries where there
is a strong corrclation beiween the level of poverty and the environmental burden of
disease. It has been estimated that improving excreta disposal can decrease diarrhoea
rates by 35%.

Hand-washing with soap at critical times can decrease diarrhoea by over 47%. Such
improvements do nothing less than save children’s lives. In addition to lowering the rates
of diarrhoea. improved excreta disposal and hand-washing have significant impact on
parasitic infections, worm infestations and trachoma. the Icading cause of blindness in the
world.

Avian Human Influenza poses another greater threat, both in Pakistan and globally. The
risk of spread of this discase can be reduced by hand washing with soap.

We know that this will be one of the primary hehaviours that we can promote to reduce
the risk of spread ol this disease.

*| Drarrhea
DIRCCTOR GENERAL iEav) MIXNISTRY OF EXVIRONMENT GOVERNMENT OF PAKISTAN
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As we found, hand washing was instrumental in the containment of SARS. Similarly, if
we are to contain Avian Human Influenza, hand washing will play a critical role.

2. Sanitation Situation in Pakistan

It is estimated that around 42% population has access to sanitation facilitics in Pakistan of
which 65% live in urban areas and 30% in rural areas. With the exception of a few big
cities, the sewerage lacilitics arc generally inadequate.  Almost 45% households do not
have access to latrines, while 51% households lack drainage facilities. Around 35%
dispose off their wastewater into open drains and 16% arc connected to underground
sewerage or drains. About 30% of urban population lives in katchi abadis and slums with
inadequale sanitation facilities.

Large and intermediate cities have underground sewage systems mast ol which are at risk
due to lack of monitoring and inadequate maintenance. Consequently, most of the sewage
is discharged untreated into the natural water bodies resulting in severe contamination
and making the water harmful to human and aquatic life. Public toilets are few in cilies
and are not properly maintained, thereby creating health hazards and a negative impact.
There are almost no public toilets in small and medinm size towns and wvillages. Solid
waste management system exists in all large and some intermediate citics. As a
consequence of rapid urbanisation, garbage disposal systems in mosL major cities are
under pressure, It is estimated that around 50% of the garbage generated by major cities
15 disposed off part of it at inlormal dumping sites.

As per a USAID report, estimated 250,000 child deaths occur each year in Pakistan due
to water-horne discase. It is estimated that more than 1.6 million DALYs (Disability
Adjusted Litc Years) are lost annually as a result of death and disease due to diarrhoeal
and typhoid morality in children accounts for the bulk of the losses, reflecting the
vulnerability of children to these diseases.

According to a World Bank report the mean estimated annual cost of environmental and
natural resource damage is about 3635 billion Rs. per year of 6 percent of GDP. The
highest cost is from inadequate water supply, sanitation and hygiene (Rs 112 billion)
which is approximately 1.8 percent of GDP.

3. Resource Dimension

According to the Local Government Ordinance (1.GO) 2001, the delivery of waler and
sunilation  services is a local government responsibility. Ironically, many local
sovernments suffer from resource constraint and therefore cannot adequate by operate
and maintain these services. Inadequate institutional capacity and lack ol sufficient
technical and planning and social development skills is another issue faced by the local
governments.

Further, the federal government has launched special vertical programmes in all four

provinces. Through these programmes MPAs identily development schemes of up to Rs
1) million for any sector in their electorate.



way Sutmeinew pue Jutdvuew jo 33IRyYd-ul ae ey sjuawedop
PUE SALIUDSE SUIA[OAUT INOYILM NG PILLIED Uayo s1 suwdsAs a8emas Jo Suuuepd ay
(W®0) Mucuaquiely pue uoneradQ pue Suuely ¢

AN 1 urgies $151x2 wnod pesodsip 2ansayye ue papiaosd suesp uado Sudeydas

10 UOHINIISUOD ) deuril pUE pun} 01 SUl[{Im AL “2DIAPE [EDTUYIA] USALS pUe pIsIjigou
J1Smununuod 1.yl smoys asusuadxy -Suraed Youq yus dn Suusaoo pue way) uiyim
sadid A4 Suiie] Aq sUTRIp P22A0D MO[[RYS OJUL PAUIDATOD 2 A[1sed Ued surep uado )
st aqissod se Ajma se panuiuodsip 2q 01 Spaau sup] Cpref aue L3yl yorys Suojw sasnoy
201 01 ssaudwep Fuisu yInoay) afvwep JQRISPISUOD PISOEI 0S|} AR PUR PIRZEY Y1|R0Y
JURISUOD B 24w sureap uddo 253y ], 1[1ng Uad( aany A3u) yoryas ul saue] 2171 paard asey

PUE SEAIR [RINT PUE SUMO) [[RI0S Auew ut suielp uado jpmg 2aey sawueasord uawiwasot)
SEAIY [BINY pue sumo ], [jews ui smelq wadQ 7'

uaundwod solew v se Sutuuepd asn-pue] uequn sapnpout yoiym ©_192alorg Sutuue)g
3SN-pUeT [RUOLEN],, Y] PIYIUNE| JUIUIVOITAUT JO ANSIUI ) ‘PI2u [RNUISSD S
SUIST[EY)y "SEAIR [BIM PUR UBGIN 10] YOG S|2A3] WIWWAA0S [R20] dandadsa 1o A1

12 paddew 2q 01 sey pannbas s1 ey pue S1S1x%3 1eYw “20Jasay |, pannbar ospe s1 apew 2q
0] 2any SJudWIS2aut pue padojaaap aq o1 2w s1aaloud vonenues 2sym seare Jo Suddrepy
'J_]ll:'.l

pasodsip Ajjemoe s1 28emas M suoneio] wolj Aeme sjuejd Judsunean 2oeid pue 1s1x2
1011 S0P UMdNASEIful Yans eyl swnsse Ljjensn s10afoxd wonmiues oy 1eyy Suiddew yons
JO 22UdsgE OUAIN] AY) Jo asnedaq s1 1] padofaaap A1241103))8 aq 10UURD [343] 1D pue
LAOT U1 B SUOON[OS DTIWOUOIS PUR [BUOTIRT "UOLRIUIUINDOP SIY] JO 3DUISEER DY) U] "SISIND
WOP|S SIUDWISAAUL SNOULIOUD 353y JO HONBIUWNIOP [RSAYJ Juaiemalsem Jo [psodsip
U1 J0J SUOLSSAIAIP JO SWAISAS ITRUTRIP [RANIRU $IS0 AUMINNSRIJUT UONRIIUES S1UY1 JO 15O

"SUOTHISUL JUSUWITIJADS PAALIAUOD

Y Yiw SUNBUIPIO-02 INOYILM JINIINISEIjUT HoTeliues uay) pref Apuapuadapur

JABY SAAUNUTOD [EJ0] 3WOS PUE SINUBD0S SUTSNOY “UOIPPE U] “GOIIEUIPIO

-02 yor] uayo spaload pue sownwriSosd 252y “umisi{Rg JO seare uequn Jofew 2y)

[[e U1 saulj A5eMmas pre| aary s2audde WwawdojaA2p pue suawwdaod [e30] smealk Ml 1A
uonejuawnoe( pue Suiddeyy "1y

uopsuaIy(] [eUYR], ‘P

“s1aaload gans Jo 1500 eudea 2y Jo 9,07 ANQINUOD 01 pannbar 21w sanunwIwod

Amtonauag Ayl (IVdd) pund uoneiad[y Auaaod UBISTEd Ayl puB Jueg 1ey, ysnyy

paINsTUILpR A[[RIpay ayl ysnoap A[QuIEAr OS8R A8 SAUIUNLILIOD DUE SODA 0]

SJURIF uonippe uj aunuriforg syio M §,91d0dd pue ummAy-0-I20WE |, 2D JO UOISIIA

TI2T Y S (J ) dweadosg ueiseyed [ey ysnyy 2] -sawweidord asay) jo Sunadpng
10 Futuwrefd 2y ut Avs I[N 2ABY SIUMUIDAOS [220] 10 [RIUTACK Pawi20ou0d Y L.

6l ROOL YRTER AR(] DA, PO,



World Water Day March, 2008 0

The two departments have very different views on what sanitation system should be. Tt is
important that the O&M departments should be involved at the planning stage so that the
O&M problems that they face can be overcome or minimised through the planning
process,

4.4. Research

Considerable research-based information exists on sewage disposal designs and standards
with most Pakistani universities and some NGOs. Tt is necessary to use this information
for developing engineering standards and procedures that relate to the ground realities
and community concerns.

5. Institutional Dimension

5.1. Local Government Ordinance 2001

According LLGO 2001, planning and implementation of sanitation and related
development programmes is a responsibility of the Taluka/TehsilTown Municipal
Administrations (TMAs), or City governments in the case of larger cities. Howcever,
political decision-making on these issues is taken by the nazims, which is often biased in
lavour of their respective constituencies, irrespective of the actual need.

Although LGO 2001 has made the TMAs fully responsible for water and sanitation
services, yel in practice a number of other agencies are involved in the development of
sanitation projects,  These include the katchi abadi authorities andfor directorates:
railways (on railway land); cantonment boards:; development authorities (they are sull
operative 1n many cities): Public Health Engineering Departments (PHEDs); and Water
and Sewage Agencies (WASAs) which were supposed to be devolved to the local
government levels.

At the Federal level, the Ministry of Environment is the lead agency in sanitation sector.
Other ministries which deal with sanitation related matters include Health, Planning and
Development, Local Government and Rural Development and Housing and Works. Al
the provincial level, water and sanitation 15 deall with by a number of departments
including Local Government and Rural Development, Works and Services and Public
Health Engineering Departments. There is a need o develop effective coordination
mechanism amongst these

5.2. Institutional Capacity

Technical and managerial capacity in the TMAs is weak. In most cases they are not able
to design, implement and supervise sanitation schemes or to develop surveys and
documentation, There 18 also the issue that most TMAs have an urban orientation and are
not able to fully grasp rural issues and realities. At the UC level there is no staft cxcept a
sceretary. Where technically skilled NGOs work with the UCs. these investments have
proved to be useful and cffective. Their success stories need to be highlighted and

nromolad
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6.3. Role of Private Sector

6.3.1. Formal Sector Developers

Formal sector developers build most middle-income housing in Pakistan. They also
develop plot townships with services. Very often they connect therr sewage o the
neares! natural drain or a water body without building a treatment plant. In additon, their
plumbing works arc of poor quality and hence cannot be maintained properly and become
health hazards.

6.3.2. Informal Sector Developments

Almost all of Pakistan’s low income settlements are developed through the informal
subdivision of agricultural or wasteland. Informal sector developers carry out this work
through small schemes. They do not provide sanitation inlrastructure in these schemes
and ulumately people develop this infrastructure themselves or through funds provided
by their union councils. Since these investments arc not co-ordinated and there are no
proper disposal system. These settlements become environmentally degraded which
results in social degradation as well,

7. Government Policies, Commitments and Programmes

7.1. Earlier Policies Programmes

The emphasis on provision ol proper sanilation [acilities were msufficient in the urban
development and rescttlement projects undertaken by the government in the past such as
in the Townships developed tor resettlement of the affectees of Tarbela and Mangla
dams, labour colonies and other low income settlement.

In 1988, a sanitation sector review and follow-up conference was held. Based on its
recommendation, development partners supported the preparation of a  stralegic
investment plan and project preparation for rural water supply and sanitation. The basic
principle of this plan was integration of sanitation and hygiene education with all watcr
supply interventions.  This was the first policy statement of the government for a
comprehensive combined water and sanitation initiative.  Subscquent to this policy,
sanitation received high attention and was one of the major recipients of the Social
Action Programme (SAP) tunding during the decade of the nineties. Facilitated by large
donor programmes, the provincial, Public Health Engineering Departments (PHEDs)
announced a uniform policy in which NGO and community participation was introduced
as a centre point. The policy principle also stated that users will pay for the O&M of the
service provided to them. Subsidies were allowed where high energy cost was involved
due to pumping.

SAP was approved in 1990 and became operative in 1992-93 at a cost of $7.7 billion, of
76% was funded by the Govermnment of Pakistan. The donors contributed the rest.
Although SAP could not meet all 1ts objectives, 1t succeeded in highlighting the water
and sanitation issues and measures required for programme sustainability.
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7.2. National Sanitation Policy

The Mimsiry of Environment, with the support of UNICEF, has formulated the National
Sanitation Policy through a countrywide consultative process. The policy envisions
creation of an open defection-trec environment with safe disposal of liquid and solid
wastes and promotion of hygiene practices in the country. The National Sanitation
Policy, which was approved by the Cahinet in October 2006, provides a broad framework
and guidance to enhance and supporl sanitation coverage in the country through
formulation of their sanitation strategies, plans and programmes at all respective levels
for improving the quality of life of the people of Pakistan and the physical environment
necessary for healthy life.

The primary focus of sanitation for the purpose of the Policy is on the safe disposal of
excreta away from the dwelling units and work places by using a sanitary latrine and
includes creation of an open defecation free environment along with the sale disposal of
liquid and solid wastes; and the promotion of health and hygiene practices in the country.
The Policy resolves to meet the Millennium Development Goals ( MDGs)  and targets
whereby the proportion of people without sustainable access to improved sanitation will
be reduced by half, by the year 2015 and 100 per cent population will be served by 2025
with improved sanitation. The Policy proposes rewards for all “Open Defecation Free”
Tehsils/ Towns: for achieving “100 percent sanitation coverage of tehsils/towns™; the
“cleanest tehsils/towns™ as well as rewards for the “cleaner industrial estates/clusters. The
Policy will be implemented by the federal and local government / agencies in accordance
with the guidelines, principles and measures spelt out in the policy.

In the follow up of the National Sanitation Policy, the provincial governments are in the
process of developing provincial sanitation stratcgics, action plans and programme for
implementmentation of the Policy by engaging all stakcholders and on cost sharing basis.
The Balochistan sanitation strategy has already been approved by the Provincial Cabinet
and currently various programmes are being developed for its implementation, The
strategies for Punjab, Sindh, NWFEFP, AJK and Northern Areas have been drafted and are
in the process of being finalized.

The Ministry of Environment, availing the opportunity created by the declaration ol 2008
as the International Year of Sanitation, has developed a comprehensive plan to accelerate
the ongoing efforts for improving the sanitation situation in Pakistan in collaboration with
the Frovincial/AJK/NA Governments and development partners. The Plan envisages the
following key targets in the context of the International Year of Sanitaion-200%:

(1) Finalization and approval of the provincial sanitation strategies/action plans:

{ii) Dissemination of hygicne messages focusing on hand washing with soap,
construction and use of latrine and use of safe water among 20% of Pakistan’s
population;

{111} Provision of improved sanitation facilitics 1o 6% of the couniry’s population
which currently lacks access to the same; and

(iv)  Finalization and approval of the National Drinking Water Supply Policy by the
Cabinet and development of action plan for its implementation.
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Generation and Disposal of Solid Waste at Model Town Park, Lahore
BY

Dastgir A', Zahid-ul-Haq” & Dr. Allah Bakhsh Sufi’

ABSTRACT

This Paper deals with the gencration and disposal of solid waste at Model Town Central
Park. a tourist / recrcational spot in Lahore. Pakistan. The concept of the paper is
sanitation and disposal of unwanted wastes from public parks.

The people used to visit the Park and throw away discarded refuge around them while
some of it is deposited in collection bins, The solid waste of the park was observed as Y8
KG per day on an average, out of which 64.1% is the bio-degradable waste and 35.9% is
non-biodegradable waste. The study was undertaken considering normal days. Sundays.
Fridays and Fid days to assess the diversity in guantity and components of the solid
waste. The biodegradable material mainly consisted of twigs, leaps, paper bags, paper
plates. textile waste: lemon refuse etc. while non-biodegradable includes rubber. glass,
plastic. metallic and polythene waste. At the current rate of solid waste generation 1s 697
KG per week or 2910 KG per month while it is 34920 KG per vear. Major share of the
solid waste is disposed of properly on daily basis except on Eid days. The study was
mainly carried out to know about the type of solid waste. its ultimate managzement
including recycling or uses. its disposal in composting or recycling source segrezation of
municipal wastes.

Keywords: Solid Waste, biodegradable, non-biodegradable, disposal, recveling

1. INTRODUCTION

The problems arising from solid waste started emerging at the dawn of civilization. when
man started living in groups and communities in clustered settlements. Pre-civilization
waste products were readily absorbed and dissipated by insignificant natural process
because population densitics were low and available land was generous to absorb /
accommodate solid waste which got decayed with time. Furthermore, the nomadic nature
ol man further rendered it difficult that he could have accumulated waste which he had
generated al various having mobile life style.

With the passage of time. as the villages grew into towns and ultimately to cities. it was
order of the day to throw wasle into access ways, watercourses and vacant places. and
here they got intermingled with the excrement of community and that of domesticated
animals with the gradual development of human societics the solid wastes further
diversified into domestic wastes, animal wastes, agricultural wastes, industrial wastes,
hospital wastes and wastes at the public places. It is claborated that in a natural
ecosystem, there is no waste; the waste of an organism is a necessary raw material upon
which other orzanisms depend. The pros & cons of saga of wastes reveals that the
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only culprits are humans who when typically generate the waste, it cannot be easily
recycled and reused by the other parts of the biosphere Deshpande, 1984, recommended,
for the urgent need of solid waste management. Vajifdar, 1985, reported aboul the
handling of municipal solid waste present practices and [uture plans, Sandwar, 1991
reported harmful effects ol solid waste on human health. Khan, et al 1992 reported
characteristic composition and sources of solid waste on difficult localities to designale
the solid waste management system of a particular area; the foremost important 1s 1o
know about the kind and amount of solid waste.

The present study has been carried out to study solid waste generation and disposal at
Muodel Town Central Public Park located in the heart of Model Town, Lahore (Figure-11
This is a public resort, having a well managed park. This park was inaugurated by Lt
Gen. Ghulam Gilani, Ex-Governor Punjab in 1984. There are 950 trees in the Park. The
park was constructed after renovations on this site. The park has a well-established
peripheral jogging track with a total length of 2.5 KM. Its interior is well kept, having
artificial dunes, a small boal-able circular watercourse of 257 width and lush green lawns
with paved paths and a Cafeteria near the main gate are present. Total green area of the
whole model town is 1940 of the total land consisting of 278 acres out of which this Park
accupicd a space of 125 acres.

2. OBJECTIVES

The specific objectives are, to asscss the diversity in solid waste generated in the Model
Town Park, its guantification and division into bio-degradable and non-biodegradable
Lypes, 11§ gencration pattern encompassing various representative days, the percentage
composition of various components, the generation pattern on daily, weekly, monthly and
yearly basis, and the measures to he suggested for the proper disposal and gquantly the
potential of recycling or composting.

A, STUDY AREA

The study arca was divided into three sites for assigning solid waste generation as
indicated in Figurc-2. These sites are; i) Eastern side of park beyond the round
walercourse; ii) This site includes northern part of park including its surroundings
caleteria and main gate and iii) Divisional Public School Adjacent Area: This site
includes western and southern sites ol the park.

3.1 Sampling of Solid Waste
The average solid waste generation per day at study area was calculated by taking 40

samples of solid waste from cach site for the period 01.07.2007 to 31.12.2007. Forty
samples at cach site were taken in a sequence that 10 samples were taken on
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3.2 Composition of Solid Waste

During each sampling total solid waste generated during twenty tour hours at cach sitc
was welghed. Allerwards, it is differentiated into biodegradable and non-biodegradable
waste. The biodegradable waste included paper waste (paper napkins, newspaper wastes,
camera rolls wrappers, paper bags, sweet boxes, chocolate wrappers, gourmet stuff
wrappers, paper plates, cups and glasses. ete., textile wastes, any discarded cloths and
arganic wastes (lemon retuse, radish refuse, pakora refuse, grams and bread refuse,
orange refuse. plucked flowers, uprooted vegetation and dry twigs, ice-creams, wooden
spoons, ice-cream cups, sticks, match boxes, ete.

The non-biodegradable wastes include rubber wastes (ruptured balloons, rubber pieces or
nylon chappals, ete.). Glass waste (soft drink glass bottles and broken glass pieces, etc).
plastic waste {mineral water, bottles, soft drink liters plastic bottles, camera rolls, plastic
covers, disposable cups, plastic ropes, ice-cream cups, etc.),

metallic waste (cold drink tins and crowns ete.), polythene waste included (pan masala
cover., biscuit covers, candy and gum wrappers, plain polythene bags, ice-cream
wrappers, chips wrappers) and inert material litter, concrete etc. ).

The composition of biodegradable or non-biodegradable wastes generated per day was
expressed as percentage by weight. The weight of various items like paper plates,
clgarcite case covers, paper bags, fruity packs, match boxes, disposal cups, cold drink tns
and crowns, 1ce-cream cups and wrappers, cold drink tins, mineral water bottles Gourmet
bakery packages, chips, mmko packages and candy wrappers and biscuits tacky packs,
cold drink glass bottles, which were scattered on park and collected in dustbins at
different sites was caleulated by multiplying to total number of each items by average
wiight of each item.

The average weight of cach item was calculated by weighing twenty items. The survey of
various collecting sites in park was also carried out to check the efficiency and
effectiveness of disposal aspects of solid waste at Model Town Central Park(Table-1).

Table-1 Average Solid Waste Generation (Kg/day) at Model Town Park
! SiteI | SiteIl | SiteIII | Total
_ On normal days 19.283 8.820 | 10.126 38.229
On Sundays 27.310 20,00 | 36.110 83.420
On Fridays 25.142 21.210 41.256 ~ 91.608
On Eid days 78.560 38.516 61.327 _ 178.323
|_Au_r_:_:_r_agu Solid Waste/day | “3F:573 22136 | 37.205 | 97.914

4. RESULTS AND DISCUSSIONS
In the Fl‘cscm study it has been observed that an averace 98 KGs/dav of the solid waste is

being eencrated in the park of this 64.10% (i.e. 63.03 KGlday) is the biodegradable waste
and 35.90% (i.e. 33.97 KG/day) is non-biodegradahle waste. The critical analysis of the
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data revealed that average solid waste generation was maximum during Eid days at all
three sites of the study area. The analysis further revealed that percentage of the bio-
degradable waste was observed to be maximum at Site-11I (arca adjacent o D.P.S.) with
maximum 84.65% of organic wasle, where the percentage of non-biodezradable waste
was observed to be maximum at Site-I (Caleteria Site) with maximum percentage of
polythene or plastic waste (Table-2).

Table-2 - Qualitative Composition of Solid Waste at Model
Town Central Park (Percent by Weight)
Site-I Site-II Site-111 Total |
(A) Biodegradable ] 55.33 70.22 84.68 70.09 |
Paper 30.86 25.98 19.51 25.45
Textile _ 0.54 229 2.5 1.80
Organic _ 23.97 41.95 62.58 42.83
(B) Non-Biodegradable 44.67 29.78 1532 29.94
| Rubber 0.78 131 ~ 0.08 0.72
Plastic 2.4 2.20 0.61 1.74
Metal 1.88 1.91 0.04 | 7%
Glass 0.54 0.46 Nil Nl |
Polythene 10.19 h:34 2.34 5.95
[nert Material 28.52 18.56 12.25 19.87

During this course of study it was noted that solid waste collection facility was provided
on daily basis by Model Town Authority. Upkeep and watering of the whole park is
carricd out by 90 malies. This means that solid waste collected in 16 solid waste
collection bins and scattered on whole park is removed from the study area on daily basis
provided that collection efficiency is 100%. The solid waste of both types ie.
biodegradable or non-biodegradable after collection is carried to main dumping sites
away from study area from all three sites. Some part of the biodegradable waste is
deposited in some underground dumping sites present in the Park for manuring purpose.
Though the bulk of waste is biodegradable and organic in origin vet some of it decays
within study area ie. (twigs and leaves) provide brecding grounds for germs but also
cnriches the organic quality of soil. So, at the current rate of solid waste generation i.e. 98
ke/day the total solid waste generation would be 679 kg/weck or 2910 kg/month or 34920
kefyear.

The increasing quantity of solid waste is disposed off properly except on Eid days.
Dring Eid holidays the solid waste scattered in the Model Town Central Park not

only serves as breeding ground lor germs but also tarishes the beauty of park. Some way
may be chalked out to take care of such solid waste during holidays also to maintain the
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Uranium (mg/1)
Zinc (mg/l)

1.4
3

Mot mentioned
Not mentioned
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Safe Drinking Water Quality Standards _
Parameters WHO'" EU~ Pakistan
_ Physical :
Suspended solids No guidelines Not mentioned Not mentioned
Con No guidelines Not mentioned Mot mentioned
BOD No guidelines Not mentioned Not mentioned
Turbadity (NTU) <5 Not mentioned <3
Grease/oil No guidelines Not mentioned Not mentoned
pH 6.5-8.5 Nol mentioned 6.5-8.5
Conductivity (uS/fcm) 250 250 Not mentioned
Colour (TCU) <15 Not mentioned <15
Dissolved oxygen < 75% Not mentioned Not mentioned
Hardness (mg/1) 150-500 Not mentioned < 500
TDS (mg/1) No guidelines Not mentioned < 1000
Cations
Aluminium (mg/1) 0.2 0.2 <0.2
Ammonia (ma/l) No guidelines 0.50 Not mentioned
Antimony (mg/l) 0.005 0.005 < (0.005
Arsenic (mg/l) (.01 (01 =< 0.05
Barium (mg/1) 0.3 Not mentioned < 2.0
Berillium (me/f1) No guidelines Not mentioned Not mentoned
Boron (mg/l) 0.3 1.00 0.3-05
Bromatc (mgfl) No guidelincs 0.01 Not mentioned
Cadmium (mg/l) 0.003 0.005 0.003-0.01
Chromium (mg/l) 0.05 (.05 < (.05
Copper (mg/1) 2 2.0 1-2
Iron (mg/1) 0.3 0.2 Not mentioned
Lead (mg/1) 0.01 0.01 < 0.05
Mangancse (mg/l) 0.5 0.05 <05
Mercury (mg/l) 0.001 0.001 < 0.001
Molibdenum 0.07 Not mentioned Not mentioned
Nickel (mg/l) 0.02 0.02 < 0.02
Nitrogen (mg/l) 50 Not mentioned Not mentioned
Sclenium (mg/T) 0.01 0.01 0.01
Silver (mg/1) No guidelines Not mentioned Not mentioned
Sodium (mg/) 200 200 Not mentioned
Tin (mg/l) No guidelines Not mentioned Not mentioned

Mot mentioned
2.0-5.0

Table 1. Guildelines as reported by World Health Organization (WHO).
European Union (EUJ) and Ministry of Health, Government of Pakistan for the safe
drinking water qualily standards.
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4
Anion
Chloride (mg/1) 250 250 < 400
Cyanide (mg/1) 0.07 0.05 0.05-0.1
Fluoride (mg/1) 1.5 15 < 1.5
Sulphate (mg/1) 500 250 Mot mentioned
Nitrate (mg/l) See nitrogen 50 <50
Nitrite (mg/1) See nitrogen 0.50 < 3.0
Microbiological Parameters
E. coli Not mentioned 0 in 250 ml 0 in 100 ml
Enterococci Not mentioned 0 in 250 ml Not mentioned
Pseudomonas aeruginosa Not mentioned 0 in 250 ml Not mentioned
Clostridium perfringens Notmentioned  0in 100 ml Not mentioned
Coliform bacteria Not mentioned  0in 100 ml 0 in 100 ml
Colony count 22°C Not mentioned 100/ ml Not mentioned
Colony count 37°C Not mentioned 20 /ml Not mentioned
Other Parameters
Acrylamide (mg/1) Not mentioned  0.0001 Not mentioned
Benzene (mgil) Not mentioned  0.001 Not mentioned
Benzo pyrene (mg/l) Not mentioned — 0.00001 Not mentioned

Chlorine dioxide (mg/1)
I.2-dichloroethane (mg/1)
Epichlorohydrin (mg/1)
Pesticide (mg/l)
Pesticide-Total (mg/l)
PAH (mg/1)
Tetrachloroethene (mg/l)
Trichloroethane (mg/l)
Trihalomethanes (mg/1)
Tritium {Bg/1)

_Vinyl chloride (mg/1)

0.4 mg/l

Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned

Not mentioned
0,003
0.0001
0.0001
0.0005
0.0001
(0.0
(.01
(.1
100
0.0005

Not mentioned
Mot mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentioned
Not mentoncd
Not mentioncd
Not mentioned
Not mentioned

""European Union (EU) directives for drinking water (source Tkem et al. 2002)

"'World Health Organization (WHO) guidelines for drinking water (WHO 1993)

“'Quality Drinking Water: Standards for Pakistan, (2006).
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One such service relates with the assessment of water quality in terms of physical,
chemical and microbiological status. During the vear 2004 to 2006. for instance, a total of
308 water samples, received from different sources, were analyred for the quality of
drinking water in these respect. Fig. | shows that the percentage of microbiologically
unfit samples was higher than the percentage of chemically unfit samples. Fortunately,
microbial contamination.

120 B Total number of samples
B Chemically it samples
Microbiologically fit samples
TiMy El Chemically unflit samples
" E Microbiologically unfil samples
-
E H0 -
ol
-
. Gl
=
=
= 40
Fd
20 -
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Fig. 1. Graphical results of drinking water analysed at PCSIR laboratories for the quality
ol drinking water during the year 2004 to 2006.

Microbial Discs Biosorbents
L a.

Fig. 2. Two microorganisms (fungal hyphal biomass (M1) and unicellular microalgal
cells (M2) were entrapped within the loofa sponge discs (1.SD) to produce microbial disc
bosorbent 1 and 2.
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can be simply removed by boiling water, followed by filtration. However. it is necessary
to launch massive public awarcness campaigns to educate people how can
microbiologically unfit water may be rendered fit for human consumption through simple
prophylactive measures and treatment procedurcs. The chemical contamination,
nevertheless, is equally health hazardous, through more difficult 1o remove, and requires
specialized techniques for treatment. Chemical contamination mainly occurs due 1o the
discharge ol effluents, produced during various industrial processes, into natural water
bodies. Industries that are responsible for chemical pollution include metal electroplating.
textile printing. metallurgical alloving. ceramics, photographics, pigment-works, mining
and refining, alkaline batteries. smelting. metal alloy products used for coating telephone
cables, etc. Several physicochemical methods conventionally uscd for the treatment of
contaminated water include fltration. chemical precipitation, ion exchange. reverse
osmosis, ¢lectrochemical treatment. membrane technology. evaporation recovery. solvent
extraction, adsorption on activated carbon, and oxidation-reduction’. These techniques
are often expensive andfor ineffective. particularly for the removal of chemical pollutants
dissolved in large volumes of eflfluent solutions at relatively low concentrations of around
1-100 pg m1™".

Since these methods also involve technological operations and the level of technical
knowledge of that general public in Pakistan is yet not enough to apply these methods,

it is not techno-economically learible to use the conventional methods to remedy the
chemically unfit water. Due to the limitations presented by conventional water treatment
technologies, we at PCSIR are trying 1o develop low- cosl, easily available. environment
friendly, and efficient technologics for the treatment chemical pollutants, most
importantly the removal of heavy toxic metals. For this purpose, we are invesligating
plant residues that have no commercial value and are generated as wastes during mulling
and splitting processes of agricultural products. These materials are abundantly available
al no or low-cost.

HEAVY METAL CONTAMINATION PROBLEM AND ITS PROPOSED
SOLUTION

Toxic metals are discharged by a number of industrial processes. Their presence
in the environment is a4 major threat to plants, amimals and human life due to their
tendency to build up to toxic levels in tissues. Legislative measures, therefore, demand
increasingly lower levels of discharge ol loxic metals in municipal and industrial
effluents. The most commonly used procedures for the treatment of effluents containing
hcavy metals include chemical precipitation, evaporation. ion exchange and membrane
scparation. Techno-cconomic considerations, however, limit their wide-scale applications
worldwide, and particularly more so in the developing countries. Thereforc. the need for
the development of cconomical, effective and safe methods for the removal of toxic
mctals has led to the scarch for alternative procedures. In this context. a unique idea of
producing low-cost biosorbent technologies by using microbial and agrowaste biomass
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Fig. 4. Schematic diagram of [ixed bed column reactor, packed with HB designed
to function as a continuous {low system for biosorption of heavy metals. 1, metal solution
reservoir; 2, peristaltic pump: 3, flow control; 4, glass column reactor; 5, HB biosorbent;
6. enlarged view of column packing: 7, effluent storage.

of the biosorbent for commercial applications. The metal biosorption capacity of the disc
biosorbent was, therefore, determined by repeating the adsorption-desorption experiments
in seven repeated cycles. HCL (5 mM) solution was used as a desorption agent. Higher
than 98% dcsorption was obtained after seven cycles (Fig. 6). The immobilized disc
hiosorbent undergoing successive adsorpuion-desorption processes retained good metal
adsorption capacity even after seven cycles, which clearly indicates that the immobilized
microbial disc biosorbent had good potential to adsorb heavy metal ions from
contaminated water and can be used repeatedly.

The second type of biosorbent system that we developed at PCSIR was based on the use
of easily available low-cost agrowaste materials.

For the purpose, various types of agrowaste materials, such as black gram husk, moong
bean husk, papaya wood, orange peel, loofa sponge, and palm fibres were investigated
for the removal of heavy metals rom contaminated water'™ """ All these materials were
noted to have varying degree of affinity to adsorb the heavy metals studied for remaval
(Fig. 7). Metal removing efficiency of black gram husk, moong bean husk and orange
peel was noted to be efficient and comparable, These materials were used in further
studies on the development of low-cost blosorbent systems. However, the resulis of metal
removal studies from contaminated water by only black gram husk are being presented
here. The capacity of black gram husk to accumulate cadmium, copper, nickel, lead, zinc
and chromium from their respective metal solutions is given in Fig. &
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Fig. 7. Removal of heavy metals by agrowaste materials. PW, papaya wood: OP, orange
peel; BGH, black gram husk; MBH, mong bean husk; LS, loota sponge; PF, palm fibre.
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Fig. 8. Time course profiles for heavy metal ions removal by black gram husk.
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was completed in 20-30 minutes. The results presented in Fig. 8 clearly indicate that
black gram husk has very high potential for the removal of all the toxic metals ranging
from 94-100% biosorption from contaminated water, The ability of black gram husk was
so cffective that the contaminated water after treatment with this biosorbent, packed in a
column in the continuous flow mode, even met the maximum limits recommended by
WHO (1993) for drinking water (Table 2). To investigate the economical efficiency of
black gram husk, the same biosorbent was used in repeated cycles for the removal of
cadmium after a simple regeneration procedure with dilute acid (HC1 50 mM). The
results presented in Fig. 9 show that this biosorbent can be used in repeated cycles
without any significant loss of metal removal efficiency.

CONCLUSIONS

1. Several different studies carried out at PCSIR has shown that casily grown algal and
tungal biomass may be used o produce immobilized hybrid disc biosorbents for the
ctticient removal of heavy metal ions from contaminated wastewater.

2. In another set of studies carried out at PCSIR, we have successfully demonstrated that
easily available agrowaste materials can be effectively used as low-cost biosorbents
for the removal of heavy metals from contaminated water to permissible limits, even
for rendering it fit for human consumption within the WHO/EU/Pakistan guidelines
quality parameters [or drinking watcr.

Table 2, WHO (1993) standard for drinking water an UNEP (1989) discharge limits
for heavy metals in the industrial effluents, and the residual concentration of metals in
contaminated water after adsorption by black sram husk

Metal 1ons Concentration Limits recommended UNEP maximum
Before After by WHO for dnnking  limits tor etfluent
hiosorption  biosorption water (mg/L.) discharge
o (mg/L) (mg/L) (mg/L)
Cadmium 10.02 0.001 0.003 0.1
Lead (19.98 0.009 0.01 0.6
Copper 10.04 0.43 2.0 £
Nickel 10.06 0.69 0.02 4.0
Zinc 10.36 0.19 3.00 ey

Chromium 09,97 0.11 .05 28
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Fig. 9. Repeated use of immobilized black gram husk as a biosorbent for the removal of
heavy metals.

The efficiency of black gram husk w bnng down metal levels below the
maximum allowable limits recommended for drinking water by WHO and lor
sewage by UNEP indicates that this material has the potential for its use in the
development of a low cost water treatment technology.
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