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Uith only 5% of its land under forests, Pakistan is especially vulnerable 
to deforestation. This report describes the extent of Pakistan's deforestation 
problem as well as environmental issues related to the country's aquatic and 
atmospheric ecosystems, wildlife resources9 human settlements and health, food
 
and energy resources, and tourism.. Background information on Pakistan's
 
geography, biodiversity, and culture is also provided. Major problems are
 
identified as: (1) deforestation leading to soil erosion, desertification, and
 
flooding (more than 60% of the land is already or likely to be affected by 
desertification); (2) irrigation, which has created waterlogging (2 million ha)
 
and soil salinization (4.2 million ha); and t3) increased water pollution (due
 
to siltation, biological contamination, industrial effluents, and agricultural
 
chemicals), which is a major threat to human health and to the fishing
 
industry, a primary source of foreign exchange. The report also describes the
 
country's efforts to combat these problems through institutions, legislation, 
and public education campaigns. Several weaknesses in the government's 
response are raised, including a lack of integration between conservation and
 
development, inadequate coordination among environmental institutions, the
 
narrow fo5cus of environmental legislation, and the absence of agencies to 
enforce these laws.
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PREFACE 

The problems relating to environment and the need to protect and 
preserve it from further deterioration have lately drawn national as well as 
international attention. Internationally. the deliberations of the United 
Nations) Conference on Human Environment held 'in Stockholm (Sweden) in 
June, 1972 clearly indicate the intensity of this problem and brought a new 
dimension to the environmental movement by emphasizing the corelation
ship between environment and economic development. Within Pakistan, it 
has been voiced by public leaders, experts general public and mass madia 
focussing attention towards deteriorating environment. 

The high growth rate of population is further deteriorating the 
environment and fast depleting natural resources. Demands for cropland. 
fuel timber, and overgrazing have caused widespread deforestation leading to 
desertification, erosion, and flooding. Inappropriate farming practices and 
indiscriminate use of pesticides aggravated natural and mancaused problems. 
The net work of canals for irrigation in the country has created water
logging, salinity and allied problems. 

The Environment and Urban Affairs Division with a view to review 
the major environmental problems of Pakistan and the impact of the 
development process upon resources and the environmefit, carried out 
detailed study. Consequently it lead to the preparation of a comprehensive 
Environmental Profile of Pakistan. The Profile is intended to provide direc
tion in future efforts to deal with the management, conservation, and 
rehabilitation of the environment and natural resources as the present 
pattern of economic growth may not be sustainable for a longer period 
unless due recognition is given to the linkages between population, resources 
environment and development. It has hoped that it will meet the desired 
objective. 

The Environment and Urban Affairs Division is grateful to Dr. 
Mohammad Aslam Khan, Head of the Department of Environmental Plan
ning and Management. University of Peshawar, to prepare this Profile for the 
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to other forEnvironment and Urban Affairs Division. Our thanks also go 

their invaluable support for this effort. The profile has been finalized after 

incorporating the government's views as received from the Ministries/Divis

ions/Departments/Organizations/Institutions. 

AYAZ ALI "SHAH, 
JointSecretary !o the 

Government of Pakistan 
Environment and Urban Affairs Division 

Ministry of Housing & Works. 
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INTRODUCTION/SYNOPSIS 

The episodes of air pollution in Bhopal, famine in Sahel, loss of 
millions of acres of land through desertification e.g. waterlogging and salinity, 
and upward trends in chemical poisoning and environmental cancer, are 
some of the events and issues that have brought a fundamental change in the 
perception of environment in the developing countries. Many people who 
used to look at the "Environmental Movement" as the problem of the west 
have been increasingly convinced that the damage caused by the massive 
interference of man into the environment are not only jeopardising the 
quality of the life but form a serious threat to the survival of humanity 
throughout the world without any exception. 

2. Though much of the initial thrust of the 'Environmental Movement' 
was based on concerns about natural resources preservation and pollution 
control, the seventies brought a new dimension to the movement by 
emphasizing the correlation between environment and economic develop
ment. The Founox Seminar on Development and Environment (1971) and 
the Stockholm Conference on Human Environment (1972) btought a major 
break through . . . . ... to bridge the gap in understanding the relationship 
between environment and development". There was general recognition that 
all countries needed to undergo further development, so that sound ap
proaches to environmental planning and management should be acquired 
everywhere. Environmental concern instead of being a barrier to develop
ment should be a part of the process, since development that is sound 
environmentally is also likely to be enduring (Sustained) and avoids unfor
seen and un-welcome side effects (UNEP, 1982). 

3. The Environment and Urban Affairs Division in the Ministry of 
Housing and Works is the focal point for all environmental matters in 
Pakistan. Since its very inception, the Division has been involved in the task 
of integrating environmental consideration into the economic development 
process. As early as 1973, it made several recommendations for improving 
the quality of human environment in the country. More recently it has 
embarked on a programme of preparing appropriate environmental policies, 
legislation and administrative implementation. This report, which brings out 
the intensity of problems facing the nation, is a very important .ep in that 
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direction. The report covers a wide-variety of subjects which are of vital 
importance to the nation in the field of environment and development. 

4. The threat to natural resources, productivity, and the environment 
have become particularly severe at the national level during the last three 
decades. Short-term interests have put great strain on the environment carry
ing capacity. Considerable damage has been done to our terrestrial ecosystem, 
where forests are disappearing at the rate of one per cent every year. This is 
certainly disastrous for a country like ours, where the percentage of land 
under forests is already quite low (only 5%) and where availability of timber 
is only 0.013. cubic meter per capita as compared to 1.60 cubic meter per 
capita in USA. 

5. Increasing deforestation is promoting soil erosion, desertification, 
and flooding. More than 60% of the land in Pakistan has either already or is 
likely to be affected by desertification. The suspended sediment load per KM2 

of drainage basin in this country is one of the largest in the world. This is 
an adequate indicator of the intensity of soil erosion which has affected as 
much as 1.2 Million hectares of land so far. Salt affected soils are estimated 
to be 4.2 million hectares, while another 2 million hectares are water logged. 

6. Pakistan's aquatic ecosystem is rich in resources. It is supplying water 
for irrigation and other human uses. Additionally its rich fauna provides 
food both for local consumption and for export, but increased pollution is 
threatening the viability of this life support system. The existing production 
of fish is about 272 thousand tons from the sea and 60 thousand tons from 
the inland water bodies. Research shows that the fish catch potential is much 
higher than this, but in the absence of modelling df the sustained yield, there 
is a danger that any major expansion of fisheries may over-exploit one or 
more species to the long term detriment of the resources. 

7. The rapidly conglomerating population in our urban centres and 
industrial areas is resulting in the increase of environmental improvement 
through air, water, and soil pollution on the one hand and growing slums, 
squatters, and congestion on the other. The countless rural communities are 
faced with glaring inadequacies of basic sanitary facilities, water supplies and 
malnutrition. All these are threatening the human health with dire conse
quences in a country where traditional infectious diseases are now being 
reinforced by new and more deadly ones like cancer. 

(xii ) 



S. These are some of the facts which show that environmental conser
vation and development are two sides of the same coin. Conservation aids 
development because it nurtures the productivity capacities of natural 
resources and the environment in which people live and work. Development 
helps conservation by ensuring that the people's needs are adequately 
supplied so that they are not obliged to over exploit and damage forests, 
soils, fisheries etc. in the efforts to survive. Recognising these needs, the 
government of Pakistan has taken many steps, and has promulgated laws 
and regulations for the rational utilization of natural resources and for the 
protection of the environment. The environmental problems are, however, 
too great for the government to tackle alone and to enforce any solutions. 
This endeavour requires the utmost cooperation of the people, who should 
be encouraged and promoted to participate in restoring and maintaining 
the environment. Environmental awareness in this direction has to be under
taken by means of all available media both public and private i.e. press. 
radio, television, Adult Education, school programmes, training courses, 
people movements, and societies etc. 
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CHAPTER I 

ENVIRONMENTAL SETTING 

Location and EvientA 

1.1 Pakistan occupied the easternmost basin of the three great rivers that 

traverse the steppe desert of the old world, the Nile, the Tigris-Euphrates and 
the Indus. T1hat these basins were the cradles of early civilization gives to the 
Indus a distinctiveness that is lacking in other river basins in South Asia. 
(Johnson 1979). Emeiging as an independent nation of' the world in 1947, 
the country occupies an area of about 08 million square kilometers. (GOP 
1985). The teritory extends from 24N to 370 N latitude and 61E to 77' 
45 E longitude. For management and administration, it has been divided into 
four provinces namely- Baluchistan, Punjab, Sind and North West Frontier 
Province and two federally administered regions. Each province is further 
divided into division, districts, Tebsils, cities and Mauzas (revenue villages). 
The two federally administered regions are tribal areas bordering North West 
Frontier Province, commonly known F.A.T.A., and Federally Administered 
Capital Territory. (F.A.C.T) of Islamabad. 

B. Physical Setting 

1.2 Physiographically Pakistan can be divided into three major units: the 
northern mountains. the western highlands and the Indus plain. If two 
imaginary lines are drawn on the accompanying map (fig. 1.2), one from 
Khyber Pass to Islamabad and another fron-Islambabad to a little west of 
Karachi: then roughly the northen mountains are north of the first line:and 
the western highland to the west of the second line, and the Indus plain to 
the east of the same line. In additon to these three , a relatively small 
physiographic division comprise Potwar plateau and salt range in the Punjab 
accupying the north-western section of the Indus plain. 

1.3 The northern mountains are the meeting place of three great moun
tain ranges of the world. the Karakoram, the Himalayas and the Hindukush. 
Virtually all elevations here are higher than 3,500 meters above sea level. 
more than half are above 4.500 meters and more than firty peaks are above 
6,700 meters. The area also abounds in glaciers, some of which are the 
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largest in the world, outside the polar region, of course. These glacicis reed 
the Indus river and its tributaries which form the lifeblood of Pakistan's 
irrigation system. The vast drainge area of the Indus corresponds roughly to 

the provinces of Punjab and Sind. The Indus plain in Punjab varies from 

about 150 to 300 meters and consists of fine alluvium deposited by the 
Indus, and its five tributaries, i.e. Jhelum. Chenab, Ravi, Sutlej and Beas. 
Southward in Sind, the plain differs in that it is lower in altitude and was 
formed by the deposit of only one river, i.e. the Indus and the alluvium here 
is of more recent character. The Indus plain is bounded on the west by 
highlands which are lower than northern mountain in altitude and are also 
comparatively more arid. The aridity increases in these highlands as one 
moves from North West Frontier Province in the north to the Baluchistan 
province in the south. Takht-Suleman is the highest peak in these mountains 

with a height of 3,374 meters. Adjoining the western mountains in the 

northeast are the Potwar plateau and the salt range. The plateau varies in 
elevation from 450 to 600 meters in height. It is deeply dissected by water 
and wind erosion leading to the development of badland topography at 

places. At the base of the Potwar plateau is the east-west oriented salt range, 
a continuous chain of low flat topped hills having rough topography and 
little or no soil. 
1.4 There are great variations in the soils of Pakistan. Reconnaissance 

surveys carried out by the Soil Survey of Pakistan covering 540,000 sq.km 
have established about 400 different soil series. Of these some occupy 
extensive areas whereas others are of limited extent. The texture of majority 
of the soils ranges from medium to fine. The dominant clay minerals are 
little type whereas chlorite and montmorillonite type have significant pro

perties. The cation exchange capacities of the soils range from 5 to 20 
meg/100gm. In most soils, crabonates range from 5 to I5 percent. The pH in 
the.bulk of soils varies between 7.8 and 8.4: though pH values as low as 5 
and as high as 10.5 have been recorded. The normal soils (not affected by 

salts) have satisfactory permeability rate. Sily soils with weak structure and 

very low organic matter (less than 0.5 percent) in the top, result in crust 

formation which interferes with water infiltration, and therefore, with 

seedling emergence. The soils are characteristically deficient in nitrogen, 
organic matter and available phosphorus. There are some pockets of potash 

deficiency as well, especially in the sandy soils and in the submountain 

regions. (GOP 1983). 

1.5 Hydrologically, the country can be divided into three main units viz: 
the Indus Basin, closed basin of Kharan desert and the Makran coastal basin. 
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The Indus basin covering some 360,000 sq. miles (GOP 1978) is the largest 
amongst these. Besides its five main tributaries in the Punjab, the Indus river 
is also drained by Kabul and its main tributories Swat, Chitral and Panijkora 
as well as Kurrum and Gomal rivers of N.W.F.P. The rivers of the closed 
basin such as Mashkel and Zangi Nawar disappear into playes such as Hamun
i-Mashkel and Haimun-i-Lora. The Makran coast rivers, the two principal 
amongst which are Hingol and Dasht drain into the Arabian sea east of Indus 
river. 

1.6 Pakistan is basically a dry country of the warm temperate zone. 
Great climatic differences prevail from the northern mountains down to the 
seacoast in the extreme sourth, but the country's general climatic character 
is one of aridity. Annual precipitation except in the northern highlands 
averages less than 250mm. decreasing from north to south. In all more than 
three fourth of the country has less than 250mm, annually and a small 
portion with more than 500mm amounts to about 7 percent of the area, and 
mostly that is mountain slopes. About 20 percent of the total area has less 
than 125mm and it should not be forgotten that lower the total rainfall, the 
higher its variability as a rule. (Johnson 1979). The dlimate of Pakistan has 
been classified by a number of sources including Ahmad. (1951) Kureshey 
(1977) and Johnson (1979). In addition UNESCO MAB (19 ) has also 
prepared a map of the World (including Pakistan) showing distribution of 
Arid Regions, based partly on aridity indices and partly on consideration of 
all available data on soil, relief and begetation (Pakistan portion has been 
reproduced in Fig. 4). On the basis of this map the distribution of arid, 
semi-arid and sub-humid regions in the country has been estimated and 
given in Table. 1-1. 

Table 1.1 - Distribution of Arid Regions of Pakistan 

Sr. Province Arid Seni-Arid Sub-Hunid Other Iotal Area 
No. (Km2) (Kmi) (Km 2 ) (Km2 ) (Km2) 

1. 	 Punjab 119310 59678 1704 10197 206199 

2. 	 Sind 134896 6018 140914-

3. 	 Baluchistan 149467 197723 -	 347190 

4. 	 North West Frontier 
Procinvce 6194 16491 15160 -36676 74521 

S. 	 Federally Administered 
Trbal Area (FA IA) - 13580' 11239 2401 27220 

Total.. 409867 293490 43413 29274 796044 

I -	 -
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C', Botic Setting 

1.7 Pakistan has a great diversity of bioclimates and correspondingly a 
great diversity of vegetation types and fauna. The major habitats in the 
country. are the ocean, the swamps, the rivers, the lakes, the flood plains. 
the arid plains. the sand and pavement deserts. the tropical thorn. tropical 
dry deciduous. subtropical arid. subtropical dry, subtropical plan, dry and 
moist temperate and suaIpine forests, glassy tundras and cold deserts. (Beg 
1975). The choice of habitat by an animial depends very much on its struc
ture and biological characters. Depending upon the type of animal. a specific 
habitat of a definite magnitude is occupied. Many large nannmals. particu
larly predators. and most brids range over one or more major habitats 
whereas most small maminals and reptiles inhabit only a portion of one, 

restricting to specific sites within that. For example, within the tropical 
thorn zone, several minor but special habitats can be recognized, which 
embody different animals are adjusted and are thus associated. Animals with 
different structural and biological characteristics are adapted to various sites. 
Some are tree dwellers, others rock and cliff dwellers, clay dwellers, sand 
dwellers, save dwellers, marsh dwellers or water dwellers. It. therefore, 
becomes important to include also such habitats which are expressed by 
edaphic vegetation types and seral and degraded vegetation stages, while 
dealing with the wildlife habitats. (Beg 1975). 

1.8 History stands witness to the fact that many parts of Pakistan. the 
Indus valley in particular, have been occupied by man for several thousand 
years. Deforestation of vast areas. followed by agriculture and grazing. has 
changed the phsiognomy of this once thickly forested land. As a result. 
strange physiognomic patterns havedeveloped in various zones varying from 
savanna to scrub lands, grasslands. steppes and deserts. Thus much. of the 
original tropical thorn forest is now not discernible as most of it has since 
long been destroyed together with its fauna. Natural habitats having been 
destroyed wildlife suffered a great setback. Many animals could not not 
survive the changes brought by man and became extinct. Some managed to 
excape into the adjacent habitats and became adjusted. However. many did 
mange to survive. Even, the present fauna of Pakistan has a representation of 
major natural zoological regions of the world. "The trans-Indus and trans 
Himalayan regions are palearetic and have a good representation of European. 
North American and Asian Fauna. The Indus lands of Sind and Makran have 
a visible influence of Ethiopian fauna including African mammals. 

(Qadri-1974) An inventory of verbetrate fauna of Pakistan has been given in 
Annexur 1.1. 

Best Availd.
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1.9 The natural vegetation of Pakistan has been desciIbed and/or mapped 
by various au thors including Schweinfurth (1957) Chamnipion (1936) ("am
pion. seth and Khattak I 965) Zegabgraft (1967) Selod (1969)-map only 
punlished). and Khan (1974). Most of them have considered the vegetation 
from a climatic point or view, whereas ('ham pion. Seth and Khattak (1965) 
as well as Khan (1974) have also recorded edaphic types, and even seral and 
degraded stages and, therefore constitute the best rererences available. A 
listing of vegetative species in forests and rangeland of Pakistan has been 
given in Annexure 1.2. Stewait (1972) has estimated that there are roughly 
6000 vascular plant species in Pakistan of these, there are 128 pteridophytes, 
23 gymnosperms, 1140 monocots and 4492 dictos (Annexure. 1-3). It may 
be noted that sonie of these plants are poisnous and can be fatal for the 
livestock and human being. A listing of these has been done by Chaghtal etc. 
al. (1984). 

D_ fHmnan Habitut 

1.10 The history of human habitation and village life in Pakistan goes 
back to several thousand years. Some of the earliest relics of stone-age man 
in the subcontinent have been discovered in Scan Valley of Potowar plateau 
near Rawalpindi with a probable antiquity ofabout 500.000 years However, 
the process of land settlements and village formation is still uncertain. It may 
have developed either spontaneously or as a result of peimanent settlement 
of the first tribes or as a delibrate act of colonization or invasion by new
comers. Recent archaeological evidence indicates that settled communities 
existed in the area even before the dawn of history. When the Aryans 
entered India they found a mature urban/agricultural civilization in Indus 
Valley. Parallel to Indus Valley (Wheeler, 1953) were other civilizations in 
NWFP at Lewan Dheri and Rehman Dheri. 

1.11 The sudden end of the Indus civilization referred to above is attribu
ted to one of the earliest known environmental degenerations. From the 
excavated archaeological sites of this civilization, it has been found that kiln 
burnt bricks were lavishly used in Harappan culture and evidently unlimited 
timber must have been available for use in the third Millennium B.C. 
Harrapan are, therefore blamed to have cruelly used the forests. With no 
replantation, by the community, the whole sale logging created deforestation 
and desertification in the Indus Valley. This degeneration of environment 
had far reaching affects on the existing population. In other words, the 
Harappans paid to respect to the nature, and had to face the consequences, 
that they deserved. 

. W.*.. 
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1.12 Removal of forests served the harmonious link between the human 
community and its physical environment. The first affect of whole sale 
logging was the destruction of forest eco system. Animals who depended on 
forests for food disappeared: small plant which also depended on large trees 
for humanous vanished, Soil was exposed to erosion: fast erosion caused 
silting of rivers inviting frequent and devastative floods, loss of top soil 
reduced the water retaining capacity of the region, depriving human com
munity of fresh water supply. Transpiration, so important for optimum 
weather ceased, causing arid conditions with unbearable temperatures. 
Gradually the entire climate, which was once usefully moderate to sustain 
luxurious forests and fertile soil changed to greater exterme and turned the 
major area to mere dust heep. Consequently droughts, famines, floods, 
pestilence brought the message of apocalyptic doom for the community. 
Ultimately, the civilization parished leaving behind the bricked houses, 
roads, and city walls to tell woeful story of the extermination of a great 
Indus civilization. 

1.13 Even before Indus Valley civilization prehistoric settlements of 
Baluchistan appear to have met a similar fate. "The conditions of agricultural 
prosperity obtaining at that time in the now barren Baluchistan, appear to be 
related to higher annual rainfall in those days. The numerous relics of 
elaborately built dams for the holding up and storage of flood water from 
the streams, suggest heavier rainfall. (Kureshy 1961). The dams, locally 
known as gabar-bands, were a common feature of settlements in sourthern 
Baluchistan. The gabar-bands made of stone were about 300 yards long, up 
to 8 feet wide.and 12 feet high. Their stone facing was sometimes backed by 
earthern rampl. These gabar-bands reflect climatic conditions with a greater 
rainfall and large population to provide the necessary labour for their 
construction. (Stein 1931) Marshall (1951) suggests that the annual rainfall 
might have been between 15 to 20 inches. 

1.14 It is believed that destructionof such civilizations led to reduction of 
the resources to support future population only at semi-nomadic level. 
Settlements analogous to present day villages were formed when the main 
races of the subcontinent passed again from nomadic to the sedentry agricul
tural stage. These settlements with their groups of land holdings have certain 
factors in common with the villages of other countries arising from similar 
elements in early tribal life. However, it is not particularly useful to try and 
extend these comparisons very far. Because of extreme diversity, it is also 
difficult to make generalisations about the villages within Pakistan. There are 
distinct varieties from the coast of Arabian Sea to the mighty Karakoram 

L.
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range. The difference in physical features, climate and available resources has 
resulted in innumerable regional and local variations. 

1.15 In all there are about 43,200 rural localities in Pakistan according to 
1981 census (GOP 1985). There distribution by population size is under:-

Table 1-2 

PAKISTAN RURAL LOCALITIES BY POPULATION SIZE 

Size of Locaity - Number 

Under 200 6360 
200-499 8425 
500-999 9323 
1000-1999 9946 
2000-4999 7682 
5000-and above 1462 
Total (Inhabited) 43198 

(Uninhabitated) 1969* 

*They are classified as Muza (revenue village) but also do not 
have any population within their area. 
Source: Population Censes Organisation (1985) Handbook of 
Population Census Data". 

In addition to these there are about 415 towns and cities with a great 
variation in size ranging from less than 5000 to over 5 million. These settle
ments located in varied environments have their oWn pattern of resource use. 
On the one extreme, they have traditional agricultural societies in the 
mountains and on the other urban-industrial system using capital intensive 
technologies in metropolitan cities. Environmental impacts of human 
activities vary amongst these and a number of transient ones. One would 
have thought that traditional societies would be causing little or no harm to 
the environment, It is however, not true. In fact, recent statistics on forest 
loss, erosion and sedimentation, overgrazing and desertification reveal that 
growing population and increased human activities in the fragile ecosystems 
of traditional societies is bringing irreversible changes in the environment. 

1.16 Human interaction with environment is producing results of varying 
intensity. A comprehension of the process however requires an understand
ing of the ecological regions of the country. The first attempt at identifying 
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ccological regions in Pi kistan was at emrIIpted by Selod (l1969), who prepared 
.I lgcelation map of the country which was used to zone the country into 

ten vegetation regions. Subsequently Rafiq (1971) identified 17 crop 

ecological zones on the basis of physingraphy. climate and soil. More 

recelily. Agricultural Research Council (1980) divided the country into ten 

agro-ecological zones using factor.s from both natural and hurnman systei. 

These included physiography. geology. climate. agricIl tural land use and 

water availabihty in perennial canals, seasional canals and ground water. 

1.1 The group of ten zones thus classified (Fig. 1.6) together with an 

cceelh rone1 i.e. urban or city system constitutte the terrestrial ecosystem 

of Pkistan. The Wetlanids of the country including lakes, rivers, marshes and 

seas constitutes its aquatic ecosystem. while the blanket of air enveloping the 

two ecosystems (Terrestrial and Aquatic) is the thid viz atmospheric 

ecosystem. Environmental side effects which are encounted by these 

ecosystems due to varied human activities and story of their endurance in 

the face of adversity is the theme of the following chapter or this report. 
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CHAPTER 11 

ENVIRONMENT AND DEVELOPMENT 

2.1 Pakistan, the ninth biggest nation of the world in terms of popula
tion size has immense fragile mountainous, semi arid and desert areas whose 
productivity is already under serious environmental threat. Moreover, a 
major part of its 95 million (1985) rapidly growing population lives in near 
total dependance upon a delicately-balanced water management system 
drawn from the biggest irrigation system of the world. With this geographical 
background and predominant agrarian economy in which agriculture sector 
accounts for almost a third of country's GDP (29%), employs more than half 
of the population (55%), and earns over two thirds (79%) of the country's 
export earning (GOP, 1938) it is imperative .that Pakistan's capacity for 
environmental management and its treated as inseparable element in attain
ing future prospertiy. Inspite of political setbacks in past the country has 
made a noteworthy progress in both the agricultural and industrial sectors 
through development planning during the last thirty years. The need now is 
to focus upon environmental sustainability, a factor which becomes more 
critical when one considers the inevitable population growth of the future. 

2.2 It is clear that a number of country's problems have emerged from 
resource misuse. Short term interests have put a great strain on environ
mental carrying capacity. Rapid increase in rural urban migration and uneven 
distribution of population has been another reason for environmental 
degradation and increasing miseries of human settlements. the declining 
population resource ratio and ensuing poverty, likewise, has affected the 
quality of life. What is worse is that certain types of development have 
themselves contributed to pollution and made the problems even greater. 
The situation has become so enmashed in a vacious circle that it is not 
possible to separate cause and affect clearly or to establish dividing lines, for 
example, it is difficult to establish whether the actions of poor lead to 
environmental degradation or the lowered environmental carrying capacity 
leads to poverty. Nevertheless, it is obvious that indiscriminate use of natural 
resources can lead to increasing difficulty in maintaining supply and lowering 
the standard of living. The solution therefore lies in a broader concept of 
wise utilization of resources. 
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2.3 It appears that both lack of development and the process of 

r
 development have contributed to environmental problems inl the country' 
The people of areas with low level of development, motivated by short term 
exigencies of survival have been neglectful of the long tenn exploitative 
actions on the environment. The affluents of developed areas, on the other 
hand, motivated by the incentive of capital investment and higher returns 
have promoted increasing consumption of resources. The result in both cases 
have been equal i e. exhaustion and degradation of ecosystem. It is therefore,. 
not the question of whether to develop or not to develop but rather how to 
develop in a sustainable way to meet the multiple national objectives. 

2.4 The'concern with human environment in Pakistan can only reinforce 
the commitment to development. "We may now look upon environment as 
the stock, seen in dynamic terms, of physical and social resources available at 
a given time for the satisfaction of human needs; and upon development as a 
process pursued by all societies with the aim of increasing human well being. 
Thus the ultimate aim of both environmental and development policies is to 
improve the quality of life. In recognitiion of this terms like 'the new 
development' or 'alternative styles of development', have emerged which 
suggest a more rounded way of looking at the purpose of development in 
which environmental considerations play a central role "(Tolba 1982). This 
type of development with imaginative policies can help mitigate the rigour of 
both the 'inner' (inequality, poverty, and Unemployment) and the 'outer' 
(natural resource scarcities) limits to growth. 

2.5 Environment and development are in extricably linked with popula 
toin and resources. The planners in this country have to understand these 
relationships clearly for pursuing a policy of sustained development. In this 
context it may be stressed that the demand for natural resources and environ
mental amenities in Pakistan is bound to increase sharply for three separate 
reasons. Firstly the Population which was 84 million in 1981 is expected to 
increase to 143 million by the year 2000 (PEPAC 1983)a. Secondly the 
growth of economic activity (GDP) which in thepast thirty years increased at 
an average annual rate of 5.1%* is likely to gain momentun at a faster rate in 
future but even if the long term trend continues the demand for natural 
resources, would double in about 15 years. Thirdly the process of produc
tion which is becoming more capital and technology intensive is likely to 
increase further the pressure on the natural resources. However, the supply 
of natural resources may not increase appreciably in line with the above 
demands, in future and may even decrease in absolute terms, In addition, as 

in the past, the quality of natural resources may also continue to delcine and 

even assume aggravated tempo unless the remedial actions are initiated now 
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at an adequate scale as an integral part of development planning at the 
national as well as provincial and local scale. The increasing deforestation, 
desertification, soil, water and air pollution are some of the pointers in that 
direction. 

A. Resource Trends 

2.6 More than 60 percent of the land in Pakistan is either already 
affected or likely to be affected by desertification. The suspended sediment 
load per km 2 of drainage basin in this country is one of the highest in the 
world. It is an adequate indicator of the intensity of soil erosion which has 
affected as much as 1.2 million hectares of land so far (Sahib 1984) salt 
affected soils are estimated to be 4.2 million hectares while another 2 million 
hectares area is waterlogged (Khan 1986). Inspite of tremnendous efforts for 
reclamation, large areas of irrigated land are still lying waste as a result of 
waterlogging and salinity mainly in the area where canal irrigation is practi
sed. 

2.7 The forests cover about 5 percent land area of Pakistan (GOP 1984). 
The percentage is quite low as compared to a desired level of 20 to 25 
percent. The low share of the land area taken in association with the large 
population of Pakistan gives only .33 hectares per capita. The availability of 
timber per capita is only 0.013 cubic metre as compared to 1.60 cubic metre 
in U.S.A. (GOP 1983a). The per capita consumption of timber is estimated 
to be 0.0239 cubic metre. The gap between supply and demand is met by 
imports (GOP 1984) Rising costs and decreased supply is the most likely 
future scenaries of forests in the wake of increasing population and per 
capita income on the one hand and shrinking forests at the rate of 1 percent 
per year on the other. It has been estimated that'the.annual timber require
ment of 2.0 million cubic metre would double to 4 million cubic metre by 
the year 2000 while tle firewood consumption would also almost double 
from the present 16.6 million cubic metre to 30 million cubic metre in the 
same time span (GOP 1984). 

2.8 The livestock population of Pakistan is eighty four million heads 
(Sahib 1984). A large portion of this is concentrated in the range lands of 
Pakistan, constituting about 33 million hectares or 3.8 percent of the total 
land area of the country. This land should normally have been capable of 
providing forage to support bulk of this population. However, in the past 
ineffective management of range resource has led to serious overgrazing. The 
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mobility of the herds, kept by nomadic people has devastated a very larj'; 
portion of; Pakistan's natural pasture. Goats in particular have eliminaie 
entire species of edible plants. The resulting desertification has becor 
irreversible in many parts. With this ecological degradation the range-land5 
have not been able to sustain the growing number of animals (from 68 
million heads in 1976 to 84 million heads in 1983) with equal ease as before. 
The existing pressure and the expected increases in the future livestock 
population therefore calls for improved methods of rangeland management. 

2.9 The carrying capacity of croplarids also seems to be under progres
sively increasing stress. The per capita cropped area between 1951 and 19811 
declined from 0.46 to 0.31 hectares (Khan 1984) despite extension in 
agricultural lands. The inevitable future increase in population of about.3 
million every year necessitates to focus on additional food .production fi 
output of farm produce. In view of high manland ratio and limited prospects W 
of increasing arable land increased production has to be achieved thr6ugh 
increased yield per hectare (GOP 1985). 

2.10 The pattern of economic growth in past entailed rising level of 
energy utilisation, for two reasons-the increased use of energy based house; 
hold appliances and for harnessing hore efficient technologies of production 
in agriculture, industry and other sectors. The cost of energy had been stable 
prior to 1973. It rose sharply since then, and as a result changed the econo 
niics of virtually all processes of production ind other energy using activities. 
The ihdustrial countries were quick to implement programmes of energy 
conservation, and were able 'to pass on the higher cost of. energy to both 
don stic and'foreign buyers of their mnumifactured products. For countries 
like Pakistan, therefore, the last decade has seen a major inicrease not only in, 
price of petroleuthi ad other (POL) products but also of imported interre 
diate and capital goods. Thus the same one metric ton of rice exports whicff 
could buy 18.5 metric tons of POL or 4.2 metric tons of chemical fertilizer 
in 1971-72 was good only for 1.3 metric tons of POL or 1.2 metric tons of 
fertilizer in 1984-85 (July-March) or alternatively where one metric ton of 
raw cotton export was worth 64 metric tons of crude oil or 1.2 metric t6fis 
of fertilizers in 1971-72, it was only worth 4.3 metric tons of crude oil or 
0.3 metric tohs of fertilizer in 1984-85 (GOP 1985). The essential task'i 
before Paksitan is therefore to delink economic growth from energy demand 
or at least to weaken this link. The industrial countries with high dependance 
on an energy intensive style of life have succeeded in breaking this close link. 
The adjustment was painful but rewarding. In Pakistan, where the transition 
to an energy-intensive alien style of life is still limited to a relatively small 
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minority, early measures are essential to avoid more difficult adjustments 
later (GOP I983a). 

2.11 The supply of mineral resources for accelarated development is not 
really a problem of absolute scarcity but has to do more with inaccessibility 
and inferior productivity. The occurence of mineral deposits in Pakistan is in 

remote and inaccessible areas, at least on the basis of indications of existing 
surveys. (GOP 1983a). At the time of independance the country produced 
very few minerals which confined to salt some coal and a small amount of 
sulpher. In the course of years, 250 mineral discoveries have been made in 
the form of economic deposits, mineral showings and mineral traces, Except 
for a few, however, the country lacks large and mineralogically rich deposits. 

% 

The mineral sector hardly contributes .6% to the GDP (GOP, I985) and the 
country lags behind internationally in the known mineral reserves as well as 
their production. 

2.12 The existing production fish in Paksitan is 272 thousand tonnes from 
the sea and 60 thousand tonnes from the inland water bodies. The research, 
under the Agricultural Research Council has indicated that the fish catch 

-. 

potential from the coastal and deep sea belts in Pakistan's exclusive econo
mic zone (EEZ) is much higher (lUNC 1984). However, the industry remains 
underdeveloped and its resources in-efficiently exploited (GOP 1983a). A 
number of measures have been suggested in the sixth plan of Pakistan 
(1983-88) to increase -fish productivity but in the absence of modelling 
of the sustained yield potential of Pakistan's EEZ, there is the-danger that a I.
major expansion of marine-fisheries could over-exploit one or.more species I...
to the long term detriment of the'resources. 

B. PopulationTrends 

2.13 Pakistan isthe ninth most populous country in the world. According 
to 1981 census, it population was 84.25 million (excluding roughly 3 million 
Afghan Refugees), which is estimated to have increased to 95 million by 
1985 (GOP 1985). The regional distribution of population mirror the 
country's topograohical and climatological condition. The arid flatlands and 
barren mountains are sparsely inhabited. More than half of Pakistan's popula
tion is in the Punjab province, through it accounts for only a quarter of the 
Country's area. By contrast, Baluchistan's meagre population of 4.3 million 
(GOP -1981) is scattered across nearly half of the area (Annexure-III). The 
density is highest in the intensely irrigated northeastern corner of Punjab and 
in deltaic region of the Indus surrounding Karachi. 
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2.14 Pakistan's population has been growing at a rate of around 3 percenfv 
per annum during 1951-81 period-a significant acceleration from the 
growth rate of 1.8 percent recorded. during the 1941-9151 intercensaj 
period. This high rate of growth is largely due to natural increase-low fall it 
birth rate and rapidly declining mortality. While the former displayed a 
marginal change from 50 to 42 per thousand, the latter, primarily because of 5 
extended health facilities, plummeted from 30 per thousand in 1947 to 12 
per thousand at present (GOP 1985) while there is a great likelyhood of j 
further improvement in mortality especially in the case of infant andchildren~' 

the fertility pattern hardly display's corresponding relationship with the 
policy measures. 

2.15 The phenomena of rapidly growing population in Pakistan is also . 

being accompanied by increasing concentration of population in the younger 
age group. This children (below 15 years of age) who constituted 43.84 
percent of the population in 1972, an already very high proportion,- I 

. . increased to 44.52 percent in 1981 stretching the high dependency ratio 
even further. In rural areas the dependency ratio is higher because children 
under 15 years of age here from a still larger proportion of 45.86 percent as 
against 42.82 percent in urban areas (GOP 1985). The factor of such large 
number of people moving into reproductive age group is also significant 
which,is compounded by one person in five being a female of reporductive. 
age group at present. 

2.16 The phenomenal increase in the population of Pakistan without 
corresponding expansion of basic amenities of life has exposed a majority of 

% people to conditions which are far from satisfactory from the environmental 
standpoint. This can deteriorate further in the absence of a well-conceived 
and properly planned corrective actions in the coming years due to both 
inflating population and its increasing concentration in urban areas due to 
internal migration. Population implosion in a few metropolitan centres of 
the country and consequently emerging problems are increasing the doubts 
about the practicality ofeconomically providing more employment and 
infrastructure in these urban complexes growing out of proportion. 
Conversely a large area in Sind and Baluchistan with highly dispersed 
settlements offers another serious bottleneck in the provision of infrastruc
ture economically. 

2.17 The urban population of Pakistan was 23.69 million in 1981 and its 
growth rate was 1.3 to 1.7 percent higher than the national overall growth of 
3.0% during the past three decades. With this kind of growth rate the urban 
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population has been estimated to increase to 53.0 million by the year 2000. 

The situation in the metropolitan areas unless checked is likely to be worse 
where average growth rate is estimated to be around 5.6%. This would 
further aggravate the present situation whereby 40% of the total urban 
population is already concentrated in three cities of million size-Karachi, 
Lahore and Faisalabad. Karachi alone houses more than one fifth of the total 
urban population of the country. The glaring unevenness of distribution is 
further apparent from an overwhelming concentration of urban dwellers in 
eight largest cities which account for 54 percent of the urban population, 
while the remaining 46% live in more than 400 small towns. (GOP 1981). 
The primary factor in this conglomeration of metropolitan population is the 
increasing rural-urban migration. In many cases this exodus from rural areas 
has resulted in abandoning of cultivated land due to lack of human resources 
(young population outmigrated) with such ecological consequences as loss of 
top soil through wind and water erosion. Conversely the overcrowding and 
congestion in metropolitan centres has its own economic and environmental 
costs such as uneconomical provision of services (beyond a certain limit) as 
well as deterioration in the quality of life through congestion and pollution 
of air, water etc. 

C. Development Trends 

2.18 Pakistan gained independance in 1947 and inherited an economy 
which was widely regarded as "economic wasteland" (GOP 1983a) However 
considerable progress has been made over the year in pure economic tenns. 
The flow of goods and services from economic activities within the country-
Gross Domestic Product has expanded almost five fold in real terms, and per 
capita income has almost doubled from less than Rs. 1800 at today's prices 
in 1950 to the level of about Rs. 4000 in 1982-83. The average growth rate 
for the period 1950 to 1983 has been 3.1 percent per annum. The per capita 
income growth was about half of this rate because of rapid growth in popula
tion. This growth performance is among the best in the developing world. 

2.19 Hidden behind this long term process are periods of high growth 
intervened by stretches of lows. In the fifties, largely because of the econo
mic and socialproblems with which Paksitan began its independant existence, 
the growth of economy hardly kept pace with the growth of its population. 
The sixties were characterised by high growth rate that exceeded 7 percent 
per annum. Between 1969-70 and 1976-77, the growth rate slowed down to 
4.2 percent but since than the pace of average growth has again accelerated 
to more than 6 percent per annum. Thus with an average growth rate of 5.5 
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percent Pakistan which was at the bottom of the list in' the fifties is now at 
the upper end of the lists of countries called the low income countries. In a 
year or two it should move into middle icome countries (Aziz, 1984). -'a 

2.20 The structure of output and activity has undergone a dramatic 
change during the course of economic growth. The share of agriculture 
sectore in GDP has fallen to almost half, from 55 percent in 1948 to 29 
percent in 1982-83. There has been a corresponding doubling in the share of 
manufacturing and an even more pronounced increase in the organised 
industrial sector, comprising large scale manufacturing, mineral, construc
tion, electricity and gas, the share of which has risen from4 percent to-22 
percent. Large scale manufacturing alone has increased from a negligible I 
percent at the end of the forties to acquire a respectable share of 13 percent 
in the early eighties. Witnin .the large scale- manufacturing, considerable 
deversification has taken place. The cotntry has moved from the first phase 
of industrialisation focusing on easy consumer goods industry to more 
sophisticated basic and heavy engineering goods. The latter include chemicals; 
chemical fertilisers, ship building; assembly-cum-manufacturing' of cars, 
tractors, trucks and rolling stock for the railways, telephone and tele-com
munication equipment, and a host of other engineering equipment and 
components. The first steel mill of the country has moved into production 
and was completed in 1984. While the large scale increase in the share of 
industry in gross domestic product is a health sign of growing economy; it 
can have adverse effects on country's environment unless pollution control 
policies are implemented to reduce these negative impacts. Empirical studies 
show that intensity of local pollution in area of heavy industrial concentra
tion such as Karachi, Faisalabad, Kalashah Kaku etc are already reaching 
alarming levels (GOP 1 9 83 a). . . 

2.21 The decline in the share of agriculture represents more a diversifica
tion of the economy through rapid development of supporting sectors rather 
than slow growth in agriculture itself. Since the advent of the sixties, agricul
tural growth rate has been higher than the rate of increase in population, a 
feat only a few developing countries have been able to perform during the 
preceding two decades. The deficit in wheat has been overcome and a small 
surplus has emerged, being utilized at present mainly for improving the size 
of the reserve stocks. In food grains as a whole, including rice, Pakistan 
is already an exporter of some reckoning. Wheat surplus has been achieved 
at a domestic consumption level of 121 kg per dapita (GOP 1983). 

4

ti. 

31 

A 

.4
 
A 

I
 

BeaTt Available~
 



19 

This growth in agriculture however has been achieved through 

massive increase in agricultural chemicals. The rate of fertilizer consumption 
increased three times between 1970 and 1980 (Table I1-1).-During the year 
1984-85 (July-march) fertilizer of take amounted to 1.05 million nutrient 
tonnes, 6.4 per cent higher than the previous year (GOP 1985). Alongwith 
expansion in fertilizer use an area of 2.9 million hectares was sprayed with 
chemicals for safeguarding the standing crops from pests and diseases'by 
aerial and ground operation during 1983-84 (GOP 1985) which is almost 
double the area sprayed in 1971-72 (1.67 million hectares). Such spectaculir 
increase in agro-chemicals do signify the increased hazard of pollution. 

t 



---------------------------------------

* . 

Table 11-1 

PAKISTAN: ACompirativeStudy with Countries in ESCAP region in term of Population, Gross Domestic Product, Investment etc. 
-as Measures of Impact on the Environment 

Country 
Size of population 

(in millions) 
Population growth 

rate 
Size orGDP 
(in millions) 

of US 4 1975 
GDP growth rate 

Percentage DGP 
contributed by 

Industry 

1980(a) 2000 1960-70 1970-80 1975 2000(d) 1960-70 1970-80 1960 1980 

Afghanistan 
Australia 
Bangladesh 
Bhutan 
Brunei 
Burma 
China 
Dem. Kampuchea 
Fiji 
Hong Kong 
India 
Indonesia 
Islamic Republic of Iran 
Japan 
LaoPDR 

16 
15 
91 

1 
0.2 
36 

988 
7 

0.6 
5 

698 
151 
39 

118 
4 

26 
18 

141 
2 

,0.2 
. 54 

1,140 
is 

0.8 
6 

922 
221 
66 

134 
5 

2.2 
2.0 
2.4 
3 .8 
2.5 b 
2.3 
1.9 
2.6 
2.0b 
2.6 
2.3 
2.0 
2.9 
1.0 
1.9 

2.5 
1.4 
2.6 
2.0 
4.8c 
2.4 
1.8 

-0.2 
I.7c 
2.5 
2.1 
2.2 
3.1 
1.1 
1.8 

2,160 
76.190 

8,820 
90 

3,270 
285,960 

520 
7,520 

91,810 
24,180 
48,820 

495.180 

4,655 
178,284 

19.009 
194 

7,047 
717,808 

1,702 
24,621 

197,872 
98,501 

198,875 
158,714 

2.0 
5.6 
3.7 

2.7 
5.2 
3.1 

10.0 
3.4 
3.9 

11.3 
10.9 

4.5 
3.0 
3.9 

4.6 
5.8 

4.Sd 
9.3 
3.6 
7.6 
2.5 
5.0 

37 
7 

12 

39 
20 
14 
33 
45 

13 

13 
47 

47 
26 
42 

41 

0 

Malaysia 
Maldives 

14 
0.2 

20 
0.2 

2.8 
2.4b 

2.4 
3.2c 

8,690 28,4SI 6.5 7.8 18 37 

Mongolia 
Nepal 
New Zealand 
Pakistan 
Papua New Guinea 
Philippines 
Republic of Korea 
Samoa 
Singapore 
Sri Lanka 
Solomon Islands 

2 
15 
3 

89 
4 

51 
39 

0.2 
22 
15 

0.2 

2 
24 
4 

146 
6 

80 
51 

0.2 
3 

19 
0.4 

2.9 
1.8 
1.7 
2.8 
2.1 
3.0 
2.5 
0. 7b 
2.4 
2A 
3.3b 

2.9 
2.5 
1.5 
3.1 
2.3 
2.7 
1.7 
0 .9e 
13 -
1.6 
3.50 

1,000 
1,390 

14,460 
9,830 
1,220 

15,730 
18,650 

50 
5,640 
1,980 

2,069 
2,996 

33,836 
21,186 
3,995 

51,502 
61,061 

164 
18,466 
4,267 

2.5 
3.9 
6.7 
6.5 
5.1 
8.6 

8.8 
4.6 

2.5 
2.3 
4.7 
2.3 
6.3 
9.5 

8.5 
4.1' 

16 
11 
28 
20 

18 
20 

32 
25 
30 
37 
4I 

37 
30 

Thailand 
vletlNam 

47 
55 

65 
79 

3.0 
3.1 

2.5 
2.8 

14,540 
-

'47,604 
-

8.4 
-

7.2 19 29 
-
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I Country 
investtiici plus 

public consumption 
Lonsumription per 
hectare of arable 

kg. ol coal equivalent 
per dollar ol GDP 

Lnergv consumption 
per capita 

Chemical (value 
added as percent 

as percentagtn'" land GDP 
GDP 

1960 1981) 1970 1980 1960 1978 1960 1980 1976 1910 

I. 
2. 

Algiharaest 
Australia 

16' 
39 

14e 
41 

24 
246 

63 
277 

0.2 
0.8 

0.4 
0.7 

23 
4.060 

83 
7,214 9 8 

3. Bandiadesh 13 24 142 463 0.3 - 49 16 
4. Bhulan N 11 
S. Brunei 
6,. 
7. 

Burma 
China 

12d 
23 

24e 
42 

34 
418 

100 
1.546 

.5 
-

0 0.5 
4 2 

o .0 
340 

87 
618 

8. Dem. Karipuchea 13 27 19 128 
9. Fili 

10. lion Kong 25 36 .7 0.7 .469 1,881 
II. India 24 33 114 309 .0 1.2 114 210 ta 

12. Indonesia 20 35 119 630 .80 1.1 129 266 
I3. Ilamic Republic of Iran 27 - 76 359 .40 0.9 1,185 1.210 
14. 
is. 

Japan 
Lao IPDR 

43- 42 3.849 
4 

3.721 
78 

.8).70 
1.354 

1b 
4,649 

127 
16. Malaysia 25 46 436 1,051 o0. 08 61t) $81 
17. Maldives 
18. 
19. 

Mongolia 
Nepal 9e 14 

18 
30 

36 
97 

.8 
-

0. 1.6 
0.1! 

529 
3 

1.452 
13 

20. New Zealand 37 40 8.875 10.17-1 .7 0.9 2,759 4,816 

2l. 
22. 

Pakistan 
Papua New Guinea 

13 
41 

29 
53 

168 
76 

495 
148 

.3 

.20, 1.0 
0.6 

143 
36 

224 
332 

23. Philippines 24 38 214 337 .6 08 159 380 
24. Republic of Korea 26 44 2.464 3.757 .20. 1.8 1,179 2.864 
25. Samoa 0, 
26. 
27. 

Singapore 
Sri Lanka 

19 
27 

54 
44 

1.394 
496 

1.987 
7'0 

4 
.7

1i 0.8 
0.5 

2,111 
177 

8.544 
201 

28. Colomon Islands 
29. Thailand 26 39 76 162 .3 0.8 63 370 

30l. Viet NamT - -1 2 407 95 148 

lel gross domestic investment only 
Soure: 1. World Bank, World Deselopment Report 1980. 1982. 1983. 

2.Global 2000 Report, Enterms the rwenty First Century. 
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2.22 A major shortcoming in Pakistan's economic progress is the lo 
social sector. That is why "in terms of social indicators like low stud 
enrollment and literacy rates and high infant mortality and low life expec. 
tancy at birth and the rapid rate of population growth, Pakistan is still 
the bottom of the list of the developing countries". (Aziz 1984). A seriow 
effort is needed to promote sustained development and correct the inl 
balance between economic and social sectors. It is also evident that thi 
problems pertaining to resource conservation and poverty will need moe 
attention in the future. In the 1950 and I960's, the benefits of economie 
progress went largely to higher income groups. In the 1970's the probleg 
was moderated to some extent by the growing volume of remittances sen! 

by Pakistan from other Countries. Most of these workers had gone fron 
rural and barani areas and the remittances have had a dramatic impact b 
the lives of the people in these areas. However, if and when the flow of: 
remittances begin to slow down, the problems of rural poor, with the rapid
population growth we face, might surface again. (Aziz 1984). 

2.23 The projections of gross national product from 1982-83 througz 
2003 (end of the ninth five year plan) has been made by Pakistan Environ 
mental planning and Architectural -consultants (PEPAC 1983 c). It 

expected that GNP would increase in Pakistan from Rs. 413 billion 
1982-83 to 1550 billion in the year 2003, an increase of 275 percent. The 
corresponding growth of population is from 90 million in 1983 to 155. 
million 2003, an increase of 73 per cent. In view of the existence of under
employment and unemployment, it is not clear whether the extra popula
tion of 65.5 million (1983-2003) could be fully utilized to create the addi 
tional GNP of more than-thousand million rupees.' 

1 D. Population,Resources, Environment& Development.......
2.24 Pakistan's population pressure 'is already putting a strain on natural 

- C 

resources such as water, souls, forests, fisheries, wildlife, energy and 
minerals, so that present assumption about potential for economic growth 
may not remain valid and even the present pattern of economic growth may 
not be sustained over the longer or medium term unless due recognition is 
given to the linkages between population, resources, environment and deve
lopment. The country has been able to sustain more than fourfold increase 
in its population during this century in large part by investing nearly in the 

expansion of the irrigation system on the Indus and its tributaries. In little 
more than a hundred years, water division for cultivation has been increased 
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feet or two thirds of the annual flow. However, it is not100 million acre 

5 ssible to increase the level of withdrawals much further while maintaining 

reliable irrigation water supplies (GOP 1978). Moreover withdrawal of more 

than 120 million acre feet could also cause further sea water instrusion in 

the lower reaches of the river. 

oo 

:.25 The capacity of other natural resources to support human population 

has also been severely impaired in many cases, due to intensive development, 
resulting in soil loss, the destruction of forests, overgrazing and fuelwood 

crisis etc. Most of this resource depletion is avoidable through development 
planning for better management. Better management means that the life 

support systems or the environment continue to function effectively-that 
water remain clean and productive, that the fertility of soils is maintained 

and that the air is retained fit to breath. Better management means using 
living resources such as fish and trees at rates such that they may continue 
to produces on sustained basis. It means preventing loss of valuable forest 
and pasture species, thus maintaining genetic variety and keeping open 

options for the future. In short better management is aimed at long term 

productivity of natural resources and at sustainable development. 

I§- . -

.. . 
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2.26 A matrix of interrelations of environment, resources, population, 
and development is outlined in Table 11-2. The rows of the matrix describe 
the impact generally made by one of them on the other three; the columns 
describe the variables in terms of which each absorbs the influences wielded 
on it by the other three. Thus, the influence of the environment on resources 

conparises three factors: environmental technology helps temper the ravag
ing effects of production technology and introduces the element of sustain

ability to the development process. It also encourages area planning and a 
more even spatial spread of development, an impetus is provided to conser
vation as a principle of resource management and for sustained use of non

renewable resources and augmentation of renewable resources. The environ
mental inputs on population concern the improvement of human resources, 
environmental education and training of the population, and the promotion 
of environmental awareness among influential groups of the population. I-

From the side of environment, the inputs on development relate to environ
mental institutions and legislation; environmental management as an integral 
element of development management as typified by the use of environmental 
impact assesment of development projects. The integration of environmental 
planning into development planning represents the principle component of 
the relationship between development and environment as its input. 

-
2.27 Resources (i.e. resource use, resource enhancement or deterioration 
and resource transformation) can have both beneficial and harmful effects 
on the environment. Indiscriminate use of resources can give rise to major 
environmental problems such as acid rains, induced climatic changes, 
resource depletion and resource degradation. Compatibils and imaginative 
use of resources can promote environmentally sound practices such as 
reuse, repair, and recycling on the one hand, and can promote local resource 
utilization for local development on the other yielding a more equitali. 
spread of the benefits of development. Population is strongly influenced by 
resource availability both in quantity and quality. The constraints in land 
availability impose a rather severe limit on population growth. Further 
population resource ratio has a threshold or a limit determined by the ability 
of resources to provide sustenance. A rather positive factor in resources as an 
input of population refers to the possibility of replacing natural resources 
upto a point by human resources and their skills and expertise. Human 
settlements and the related problems of urbanization underlie the resource
aspects of population growth and distribution. The inputs of resources to 
development include efforts to raise the efficiency quotient of resources use; 
the extent to which resources can be replaced by the accumulated physical 
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capital in a country; and the interative relationship between the available 
resource patterns and the projected prduction patters. 

2.28 On environment per se, population produces some typically negative 
effects. These can be classified into environmental health problems e.g. the 
diseases, pattern of poverty; pollution (chemicals, residuals, and emissions); 
and congestion, overcrowding, slums and shanty towns. The impact of 
population on resources is also not always favourable and may be revageous 
in character. Natural resources are sometime directly consumed e.g. distress 
consumption of seed for the next crop; overgrazing and forest destruction 
undertaken for earning a meagre income; and commercial exploitation of 
natural resources without consideration of sustainability and long term losses 
in the prcess. The influences on development from population relate to 
populatiohi-oriented inputs of development. These are: the supply of labour 
as required by the development plans; the human skills and expertise as -i 
needed for implementing development programmes and projects; and the 
organizational and administrative inputs. 

2.29 The impact of development on the environment may result in the 
creation of environmental amenities, the removal of absolute poverty and 
the enhancement of community assets by popular participation. The impact 
of dbvelopment on resources is mostly felt on efforts to rationalize the 
production process and employ appropriate technology with a view to 
conserve resources; to rehabilitate or replenishing depleted resources, where 
technically feasible; and to transform resources into standardized resource 
units or into commodities. The impact of development on population 
comprises the family planning and welfare efforts, human resource planning 
in terms of education, health etc. and the demand for labour for the purpose 
of generating income. 

230 The very key constraints in resolving the underlying population,
 
resources, environment and development are: the inadequacy of repro
ducible capital; the spectre of diminishing returns; the miasma of poverty
 
and consequent human degradation; as well as problems of technology
 
transfer. A major development problem in Pakistan is paucity of investment
 
resources. It has been estimated that over upto the end of ninth five year
 
plan (2003) with maximum borrowing and wise economic policies the nation
 
can invest at the most around 1550 to 1800 billion rupees in its urban
 
areas and for related infrastructure byt the needs for machinery plants,
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factories, dwelling, roads and dams etc. exceed Rs. 4300 billion and if 
concentrated in and around large cities may exceed Rs. 5200 billion (PEPAC 
1983). This problem is further compounded if diminishing returns are taken 
into account. This even though agricultural production fisheries in eightees 
represent a record experience for Pakistan but when compared with the 
expansion in physical and technical inputs in agriculture (water, seed, 
fertilizer, pesticide, machinery etc.) the increase in inputs does not appear 
to have produced a corresponding growth in yield per hectare of crops. 
Diminishing return have also become operational in mining, fishing and other 
sectors. 

2.31 The existing technical conditions and the social organisation of 
agricultural production are such that the prevailing level of labour absorption 
is inadequate to maintain even the existing farm population at a minimum 
standard of living. A field survey-in 1978 (Hussain 1,980) showed that in 5 of 
the principal districts of the Punjab 23 per cent of farmers in size class below 
8 acres were unable to provide subsistence level of consumption. A country 
wide survey in 1979 (GOP 1979) based on income per month per household 
found that 40.3 per cent of rural households and 30.1 per cent of the rural 
population earned less than Rs. 600; a limit which has been defined as the 
threshold of absolute poverty by a World Bank study (World Bank, 1983) in 
Pakistan. Applying this percentage' to 1981 population, the number of 
absolute poor in rural sector comes to 18.4 million. The cities and towns of 
Pakistan have only 14 per cent of their population in the monthly income 
group below Rs. 600, indicating that the intensity of the urban poverty is 
less than- half the level of the rural poverty. The critical factor in increasing 
number of absolute poor is the pressure on cultivable land exercised by the 
growth of population. A consequence of such pressure in available land has 
been growing landlessness, increasing rural-urban migration as well as miuse 
of resources. 

2.32 The efficiency of resource use can be raised by technology, and the 
drag exercised by population growth on development can partly be mitigated 
by a timely and liberal 'use of technology. Unfortunately, however, the 
availability of technology for a developing country like Pakistan is neither 
timely nor liberal. To start with, the conditions necessary for the spread of 
technology do not seem to be very much present in the country. There are 
institutional as well as internal socio-economic inadequacies and a large scale 
resource degradation which tend to create inhospitable conditions for the 
spread of technology. The non-agricultural activities in the country at least 



h
 

'IC. 

-I, 

-s'--~.~. S 

-rr.,4 S#%n.xr'V. 
a'-'-.
~ - 

28
 

in the past, have been mostly resnurce-exploitative in character and the 
country did not have a built-in provision for husbanding or testoring its 
resource base. Even in the agricultuial activities. land-water soil manageimlent 
did not receive adequate attention: and inadequate political and ndministra
tive accountability and pievalence of land use patterns made land develop
ment practices relatively less attractive from the private enterprise point of 
view. A part of the reason why conditions aie not conducive to an adequate 
and timely transfer of technonoly to the dtxeloping countiies like Pakistan is 
the wide disparity in research and developmenI expenditure Which in the 

developed countries account for 97 per cent of tie world total and in the 
ddveloping countries only for the remaining 3 per cent. Moreover the deve
loped countries are not always wilin readily to transfer the know-how or 

share tle benefits thereof. Skill or connmodilies have been often denied to 
countries like Pakistan when they are needed most. 

2.33 Tihe basic causes for environmental problems in [Pakisan are 

numerous and complex. However they can be sunimned up to include our 
past tendancy to emphasize quantitative giowth at (lie expanist or quality. 
the failure of our economy to provide full accounting for the social costs of 
environmental pollution, the failuie to take environmental factors into 
account as a normal and integral part of our planning and decision making is 
dependance on expediencies, without regaid to their impacts on, the envilon
ment and more Fundamentally the inadequacy and lailume of our inls[ itu tions 
to perceive the environment in its totality and to understand or recognise tle 
fudamental inter-dependence of mnan, resources, environment and-develop
ment. The present drive for economic growth in Pakistan will continue to 
exert a complex variety of impacts on the environment. These impacts 
may be seen in different lights by individuals. government functionaries and 

institutions depending on the value each ataches to tihe quantitative growth 
as against the broader and less measurable aspects of the quality of life. 
However, one has to recognise that. "Human environment is not an abstract 
concern or simply a matter of aesthetics or or personal taste -although it can 
and should involve these as well. Man is shaped to a great extent by his 
surroundings. Our physical nature. Our mental health, our culture and 
institutions, our opportunities for challange and fulfillment, our very 
survival-all of these are directly related to and affected by the environment 

in which we live". 

2.34. To this end, it is imperative for development planners in Pakistan to 

take environmental factors into account in their plans. It is important that 
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they not only consider the classic economic costs of producing a given 

product but also the diseconoinies of environmental pollution and degrada

tion, which reflects itself in liutUre economic costs. If proper attention is 
paid to the environment, not only the heavy cost of adopting curative 
measures at a later date would be avoided but healthy living conditions could 

also be assured to our people in a comparatively shorter time span. There is 
no conflict between environmental and development goals. In fact the two 
sets of goals complement each other and fit into the overall objective of 
improving tIle quality of lire. 
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CHAPTER-Ill 

TERRESTRIAL ECOSYSTEM 

More than sixty percent of Pakistan's terrestrial ecosystem consists 
of rugged mountains or deserts. The land-use pattern (Table 111-1) shows 
that an area of 26 million hectares is either under water or covered by cities, 
towns, villages roads and other use patterns. The land available for cultivat
ion is 33 million hectares though only 21 million of this is actually cultivated 
accounting for 24 percent of the total land area and 64 percent of the 
cultivable land. Therew are about 4.5 million hectares of forest land lying 
outside cultivated area. 

TABLE Ill-II 

PAKISTAN -LAND UTILIZATION: 1984 

Land-use category Area (million 
hectares) 

Percentage 
share 

Cultivated. 20.7 23.6 

Culturable waste. 11.8 13.4 

Not available for cultivation. 2S.9 29.5 

Forests. 4.5 5.0 

Not classified/reported. 25.0 28.5 

Total .. 87.9 100.0 

Source. Government of Pakistan, Ministry of Food Agriculture and Cooperatives (1984) "Forestry 
Range and Wildlife Management in Pakistan", unpublished report, Islamabad. 

3.2 There are substantial evidences of widespread environmental degrada
tion throughout the terrestrialeco system of the country. "In many instances 
such degradation is already far advanced and may be difficult if not-im
possible to arrest or even reverse-particularly with limited financial means; in 
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other areas, the process of ecological deterioration has recently begun to 
accelerate and threatens to present insoluble problems unless remedial action 
is taken very soon; in still others, the destructive forces have begun to 
emerge, but serious consequences could still be averted with appropriate 
action". (IBRD, 1985) The primary manifestation of ecological deterioration 
visible in the field may be broadly categorised into four group i.e. Defores
tation, soil erosion and degradation, desertification and species extinction. 

A. Deforestationand ForestDegradation 

3.3 With recent increases in the prices of oil, wood, charcoal, and al

ternate fuels, people in Pakistan have been indiscriminately cutting and 
selling trees on a large scale, thus causing extensive deforestation. Pakistan 
is already in an unhappy position of being amongst the group of countries 

with the lowest areas under forest in the world; the forest area being less 

than .05 hectares per capita. Further depletion of forest resources will 
be simply disastrous. Extensive deforestation particularly in the watersheds 
is a major ecological threat to the nation as a whole. When the tree cover is 
lost on slopes, the top soil is washed away and fertility dwindles. The washed 

away soil moves with the flowing water into streams. The rising load of the 

silt carried by rivers is chocking up 'expensive reservoirs behind major dams, 
and filling up irrigation channels. Most threating of all to production pro
spects is a rise in the frequency and volume of runoff increasing severity of 
floods in the country. Flood data of 1973 flood (Table 111-2) conveys some 
idea of the resulting damage. 

PAKISTAN 
TABLE 111-2 

Floodfiow 1973 anddesign capacity('OOm3/sec) 

Structure Flood Design Comment 
Flow 

Chenab 
Marala headworks. 22 31 Loss of life and of live stock 

up stream of barrage. 

Khanki headworks. 28 23 Marginal bunds breached. 
Flooding of Lower Chenab 
canal. 



- 33 

Structure Flood Design Comment
 
Flow
 

Lower Chenab canal 453 368 Regulators damaged. 
Qadirabad headworsk 
Triminu headworks. 

24 
20 

25 
18 Right marginal bund breached 

and blasted to protect head
works Rangpur canal system
damaged, villages, crops 
flood. Multan threatend. 

Panjnad headworks. 23 20 Right marginal bund breached 
in two places when flow 
reached 20. Left bund reach
ed in ten places. High winds 
drove waves to erode the 
bunds. Damage to Abbasia 
and -Panjnad Canals, and to 
two towns. 

Ravi 
Jassar bridge 6 8 In 1953 was hit by peak of 19. 
Ravi Syphon. 6 13 In 1953 was hit by peak of 19. 
Shahdara bridge. 7 7 In 1953 washit by peak of 15. 

In 1973 protective bunds 
were breached in 9 places, 
Shahdara town was flooded 
and the Ravi shifted its 
course. 

Balloki headwarsk. 5 6 Breaches to left flood em
bankmetn peak of 8 in 
1973. 

Sidhani headworks. 6 5 Banks were cut to give relief. 

Sutle] 
Islam headworks. 5 8 Sutlej peak reached Panjnad 

3 days after the Chenab 
peak. 

Source : Johnson, B.L.C (1979) 

3.4 The economic consequences of these developments are serious, at 
least in the areas immediately affected. Beside this environmental 
degeneration has also become an important factor contributing to, if not 
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directly causing, rising social conflicts; particularly notable in this context 
are the confrontations between forest guards and villagers over unauthorized 
tree felling and livestock grazing on public forest and range lands. Market 
prices for fuelwood and timber have risen subtantially in recent years and 
make it increasingly difficult for the poorer segments of the population to 
purchase sufficient quantities for heating and cooking. Depletion of privately 
and or communally owned forestry and range resources is leading to wide
spread illicit felling, lopping and grazing in public forests. Deforestation and 
range land degradation are leading causes of higher water runoff. reduced 
infiltration rates and aquifer recharge, flash flooding and soil erosion. The 
degradation and increasing desertification of overgrazed arid and semi-arid. 
ranges, were vegetation is no longer naturally regenerating, threatens the 
economic survival of nomadic populations. Shifting sand, often piled into 
rows of moving dunes of 60 feet height and more, buries fields, irrigation 
systems, roads, railway lines and villages rendering substantial investments 
in physical infrastructure unless or requiring heavy expenditure and con

. *tinuous efforts to dig free (IBRD, 1985). 

3.5 
has 

Thus Pakistan is faced with the situation not less serious than what 
been described by the Nairobi Conference (UNEP, 1977). Even at 

'4.

4 
present Pakistan is facing a wide gap in the demand of wood and its supply. 
Bulk of our domestic energy requirements are being met by kerosene oil, 
natural gas, electricity, cowdung and agricultural wastes. All these com
modities can more valuably be used for industrial and crop production rather 

1 

than burning as fuel. Wood is being imported to the tune of 13100 M3 Cost
ing 93 million rupees. With pulp and paper and other wood products the 
foreign exchange bill reaches Rs. 1500 million per year (GOP 1984a). We 
should therefore design a strategy, not only to overcome the present deficit 
but plan for meeting tile future demands which are daily on the increase. 
Such a strntegy can only give the required results if it covers both state and 
the private lands. 

I 
4 

.1 3.6 Of the 87.81 million hactare total land area of Pakistan 10.6 million 
hactares are under the control of government forest department. This figure 
is inclusive of rangelands (61. million hactares) which though for the purpose 
of management are under the control of forest department, do not contribute 

C 

towards production of wood. Nevertheless these lands are an important a,
resource for grazing cattle. The actual area under forest is 4.5 million hactares, 
that is 5 percent of total area. The rest 1.5 million hactare are privately 

I 

owned. The privately-owned forests lie in Northern areas: Punjab and 
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N.W.F.P. These are called 'Guzara' or 'Community' forests. The private 
forests situated in the Punjab and N.W.F.P. play an important role in the 
country's economy as they are situated in the critical watershed arears. 

The areas of productive forests is about 1. million hactares while 3 million 
hactare are protective forests (GOP 1984 a). The breakdown of forest area 
is given in table 111-3. In addition, considerable tree growth is found on the 
farmland scattered through-out the country. 

(*) In 1984-85 (July-March) more than onebillion rupees were spent on the import or paper, board 
and stationary alone. (Pakistan Economic Survey, 1985). 

TABLE-I11-3 

PAKISTAN FOREST AREA OF PAKISTAN AND AZAD KASHMIR BY 
VEGETATION TYPE 

Vegetation type Area (million Percentage 
hactares) share 

Coniferous. 1.93 42.9 

Irrigated Plantations. 0.22 4.9 

Riverine. 0.29 6.4 

Scrub. 1.69 37.6 

Coastal. 0.28 6.2 

Others. 0.09 2.0 

Total.. 4.5 100.0 

Source : Government of Pakistan Ministry of Food, Cooperative Islamabad. 

3.7 Our major state forest can be categorised as coniferous forests in the 
temporate zone, the irrigated forest plantations.and the riverain forests. 

Over a long period of time, for a low priority given to forestry development, 
these forests have either remained stagnated or have ecologically deteriorated. 
The current situation in these coniferous forest is that 60% of their growing 
stock comprises trees over 24 inches in diametre which in the present terms 
of forest utilisation can be taken as over mature. Under the existing system 
of management hardly 1%of the volume of this over mature growing stock 
is being harvested annually. Because of resource constraints, forest officers 
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have become over conservative in increasing their harvest because they do 
not get matching funds for the replacement of old crop. In the irrigated 
plantations some of which are more than 100 years old, Water Managements 
system has become rather ineffective because of the silting and drainage 
problems. Delay of various silvicultural operations or their complete absence 
is the norm in these due to budgetary constraints causing their deterioration 
(GOP 1985). 

3.8 With the construction of various dams and barrages up-stream, 
about one hundred thousand acres of riverain forests of Sind have badly 
suffered due to water shortages. The earlier average annual inundation of 
9 feet in forest has been reduced to about 4 feet. These forests need rehabili
tation of irrigation by either diversion of certain river creeks or through 
development of lift irrigation system". The diversion of river water (up
stream) into irigation system has also sharply reduced the discharge of s 
water from the mouths of the Indus that the mangrove forests along the 
coast have degenerated dramatically and are threatened with total extinction 
with serious consequences for the port of Karachi, for the fish and crus
tacean breeding grounds, and for migratory birds which depend on the 

*.	 mangrove swamps and deltaic welands on their migration" (IBRD, 1985). 
The reduced flow of water in the Indus has also severely affected the reverine 
forests situated along the river in the Punjab. reducing the acreage under 
trees, the growth rates of trees and the productivity of these forests, and 
thus, their contribuion to meeting the national demands for wood products. 

3.9 Forestry sub-sector on an average has received 0.4% of the total 
national development budget in the past. However, the actual funds released 
during the Fifth Five Year Plan period were about 46% of the total allocd
tion of Rs. 1223 million (GOP 1984 b). In terms of its argumentation, the 
sixth plan's position (GOP 1983) on forestry is not encouraging in terms of 
resource conservation 1623 million for sustainable development. It speaks 
of extraction, particularly from the coniferous forests in the north, as far 
below- the optimum-being based on a low input-output system which" 
neither represent the potential of the site or the species". However, though 
no reference is made to the importance of forestry, especially in catchment 
areas for downstream investments in hydro-electric systems and irrigated 
agriculture, the discussion of forestry does propose that the present standards S 
of management become more sophisticated and staff trained appropriately I 
to achieve that objective. More significant perhaps is the fact that, though T 
inadequate recognition isgiven to the role of forestry and watershed manage
ment in the text, in terms or financial allocations for the sixth plan, forestry, -Z 
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waterslied management and wildlife are scheduled to receive more than a 
triple amount of the financial allocations over the fifth plan, second only to 
fisheries (that has been quadrupled) in increased financial priority. This 

tangible recognition of the importance of natural resource management in 
two critical areas is certainly encouraging. However the rate at which the 
money has been released annually so far indicates that the allocation during 
the sixth plan would perhaps not exceed 50% of the plan provision. 

3,10 The gravity of the situation in forestry sector calls for augmentation 
of financial resources as well as vigorous pursuance of curative and preventive 
measures. The past explicit emphasis on protecting forest resources through 
'policing' (eg. posting of forest guards, levying of fines, impounding or 
destruction of livestock etc.) has been far more effective in promoting con
frontation between foresters and the public than in engendering, public 
recognitioh and co-operation in resources conservation. Where this 'con
frontational' approach has been abandoned in favour of effective demon
stration, education and co-operation, the results have been very encouraging 
for example, in the dune stabilization programmes carried out by the Baluchi
tan Forestry and Soil Conservation departments in Mastung and Nushki and 
on the Makran Coast, or in the afforestation programmes implemented in 
both Baluchistan and N.W.F.P. under the UNHCR/IBRD IncomeGenerating 
Project-in Refugee Areas. This underscores the vital importance of effective 
Ipublic relations' efforts (demonstration, publicity, education) which have 
received far too little attention in the past (IBRD, 1985). 

3.11 Afforestation and reforestation of hillsides and of land unsuitable for 
field crop production are essential for the effective protection of the water
sheds of rivers and reservoirs, for protecting the fragile ecology and especially 
the water regime in many areas, for combating the increasingly critical fuel 
scarcity, for stabilizing hill slopes threatened with severe erosion and mass 
movements (landstudies) etc. Technically and economically viable methods 
have been developed for covering sizeable areas with trees. The quality of 
afforestation work has improved significantly, and many recently reforested 
hill sides are now under healthy and contiguous tree cover, (IBRD 1985). 
The benefits of these efforts have been evident, and there is increasing re
cognition among the population of the areas affected and among officials 
and political leaders of the desirability of considerably expanded efforts at 
establishing forests on denuded and eroding hill slopes. 

3.12 In the aggregate, the reforestation and/or afforestation efforts 
already undertaken or currently under implementaion particularly in the 
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context of watershed protection programmes in the northern Punjab 
Baluchistan and N.W.F.P. (including those under the UNHCR Incorni 
Generating- Project in Afghan Refugee Areas) still cover only a very smal 
part of the total area that should be provided with tree cover. The relatively 
small size of this aggregate national afforestation effort may be explained by 
past unawarness of both the problem and the possible solution, but also by 
the comparatively high cost and low success rates of the initial afforestatio' 
projects. Even today, the financial resources provided for afforestation wori 
in the provinces remain very scarce; the severe resource constraints in gene j 
(Para 3.9 above) make it difficult for planners and policy makers to provi 

increased funding for the Forestry Departments without reducing t$ 

allocations for other agricultural investments and activities with strogr 
traditional lobbies. 

3.13 Awareness of the need for, and the substantial benefits of, affore aM. 

ion has spread considerably in recent years, even tribal leaders in Baluchist 

are now keen on afforestation works and ready to organize the necessar 

labour. The time seems opportune, therefore, to turn this awareness in o 
solid commitment which would manifest itself in increased fund allocatiow 

institutional strengthening, proper planning (particularly for watershed pr 

tection and management) and affective implementation in collaborationiw 
the local populations. Particular emphais should be placed on instiitu 
building, proper planning, mointoring, evaluation and follow-up, devel2 

ment of even more effective and economical methods, promotion 
priate exploitation/utilization of the forest resources created, and sad t 
integration/ccknbination with other activities (e.g., range managemep 
rairifed agriculture, combined crop-cum-forestry farming), and osoYj 
(IBRD, 1985). .; 

B. ErosionandSedimentation 

3.14 Soil erosion is another major scourage of the terrestrial environnin 

in Pakistan. Accelerated or man-caused erosion is severe throughoutJ t1 

study area. Overgrazing and clean cutting of forested lands, cultivation 04'? 

marginal lands and intensive cultivation of other lands without suitabj5 

protective soil and water management practices, failure to provide suitabY 
water disposal systems and many other related factors have demaged 

destroyed large areas of productive land. 

3.15 According to estimates about 76 percent of the land in Pakistan -i 
affected to varied intensity by wind and water erosion (36% by water an 
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40% by wind) officials in N.W.F.P. operate with a working estimate of annual 

average soil losses on unprotected land averaging 1000 kg per acre; in several 

of the steeper, more critical parts of Tarbela Catcluient in the Punjab, soil 
erosion has beenmeasured at 2-4 kg, annually per square meter: and officials 

in Baluchistan estimate that effective watershed protection in priority areas 

would reduce soil erosion by as much as 10 metric tons annually per acre 

treated-2.5 kg per square meter (IBRD, 1985). 

3.16 Sediment studies in Pakistani rivers have been carried out from 1916. 
In early seventies soil at the rate of 4-7 thousand tons per square mile was 
carried annually in the river Chenab and Jhelum (GOP 1973). According to 
recent estimates the sediment load in the Indus is greater and in fact one of 
the highest in the world Without effective watershed protection it is estimat
ed that Tarbela might be completely silted up in about 35 years; conversely 
an evaluation of the impact of watershed management activities undertaken 
in the Mangla catchment concluded recently that the economic life of the 
Mangla Reservoir, provided it were solely dependent upon the rate of 
siltation, has been lengthened by about 60 years through the reduction in 
soil erosion and siltation rates achieved during the past 25 years in the catch
ment area (IBRD, 1985). With a gross catchment area for Kalabagh of over 
11,000 square milies, the volume of silt carried into the reservoir in the 
absence of effective anti-erosion activities whould be enormous and it would 
be highly imprudent to invest the financial resources currently envisaged in 
the construction of this dan without ensuring that it is sufficiently pro
tected against rapid siltation. 

3.17 An assessment and evaluation of the experience gained with water
shed management activities in the Mangla catchment is also needed. This 
should cover the technical aspects, staffing arrangements and economics of 
past efforts and provide essential information for planning future watershed 
protection programmes for Tarbela, Kalabagh and any other catchments 
requiring comprehensive treatment. The assessment should also address the 
issue of long-term watershed management: at present, the responsibility of 
WAPDA's Mangla Watershed Project Unit for structures built and areas 
reforested lapses after only five years, when control reverts to the private 
owners of the land treated; this practice far too often negates the efforts 

r
made to stabilize these areas, as private interests (tree felling, range over
stocking, etc.) again over ride considerations of watershed protection. 

3.18 Watershed Management involves a sound multidisciplinary approach
combining engineering works, afforestation, forest management, improved 
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tons. In 1960 total fish production was doubled t o  80,657 metric tons 
(Marine fisheries contributing 62,157 metric to i s  and inland fish 18,500 
metric tons). By 1984 the total production had gone up to 378,656 tons. 
Marine fish was 308,050 metric tons and inland water 70,606 metric tons) 
FA0 estimated that the maximum sustainable yield (MSY) of marine fish 
(except mesopelagic species) in Pakistan waters was between 450,000 metric 
tons (low estimate) and 725,000 metric tons (high estimate). On the basis 
of tliesu e7timates F A 0  concluded that the additional catch possible without 
depleting the country's marine resources would be 235,000 metric tons 
(excluding mesopelagic species). Mesopelagic species identified in Pakistan 
are not  directly suitable for livestock feed. 

4.18 Catches of fish species along the coast tend t o  increase from West to  
East. The main species are Indian salmon, eel, jewfish catfish. pomfret, red 
snapper, grouper, sharks and rays, which are found along the entire coast 
including the western and northern part of the Arabia'n sea. The pelagic fish 
comprise the major part of the cotnmercial catches in Pakistan with Indian 
mackerel and oil sardines being the most important species. Pelagic species 
such as sardines, mackerel and anchovies are mainly found off the coast 
of Pakistan during the northeast monsson season which extends from October 
to June, Sardines and anchovies are mainly caught along the beach. Tuna 
fishing is not  yet developed in Pakistan, but shrimps are widely caught 
and its yield has already reached 18,000 metric tons. Shrimp catches have 
the biggest value because of the high price command in international market. 
Three main.variety of  shrimps locally known as 'Jaira" (large size), "Kalri" 
(medium size) and Kiddi (small size) are caught, processed and exported. 

4.19 The fishermen form the backbon: of the fisheries industries. In 
1984, the total number of fishermen earning their livelohood from marine 
and inland fisheries industry i.e. active fishennen on board the fishing 
vessels, the labourers and technicians engaged in shore installations was 
2,18,582 as against 100,223 recorded in 1960 showing an increase of  more 
than 100 per cent. Out'of the total number of 2,18,582 fishernlen, it is esti- 
mated that 86,822 fishennen were engaged in marine fisheries. In addition 
to active fishermen, a large number of persons are engaged in net making, 
transport, processing and other ancillary industries using fish as raw material. 
The average monthly income o f  a fishermen was around Rs. 175 per month 
in 1960 and it has increased eight times t o  Rs. 1,400 per month in 1983. 

4.20 Till 1955 no t  a single fishing vessel was mechanized and the whole 
of the fishing fleet was sail driven. By 1984 the total strength of marine and 



inland fishingfleet of Pakistan reached 2 1,345 comprising 2,722 mechanize; 
4,166 mechanized-cumsail driven and 14,457 non-mechanized boats where; 
in 1960 the total strength of the fishing fleet was 5,007 comprising of 24 
mechanized and 4,761 non-niechanizrd fishing boats. Operation of th 
present fleet of mechanized gillnetters mainly oc&s in the lndus Delta area 
along the coast line from Karachi to  Sonmiani Bay, 70 km west o t  Karachi 
It also occurs along the coast-line neHr the fishing stations of Baluchistan 
Other fishing methods such as mid-water trawling, long-lining and pursesein 
ing have not yet been introduced io Pakistan. -. 
4.21 Fish is an important source of foreign exchange earning for Pakistan 
The country exported 3 1,6 15 metric tons of fish and fish products in 1981 
which was wort11 over a billion rupees. Besides export earning fisheries are ar 
important source of protrin for Pakistan and increases in fish production art 
designed in the sixth Plan (GOP 1983 b). to  meet both domestic demand: 
and increased exports. The Sixth Plan states that research (carried out unde~ 
the Agricultural Research C:ouncil) Bas indicated the tremendous fish catch 
potential froin the coastal and deep sea belt in Pakistan's exclusivr economic 
zone (EEZ). The Plan points out, however, that the industry remain under- 
developed and its resources inefficienrly exploited. A nuniber 01. rneasurei 
are proposed under the Sixth Plan to  increase fishing productivity. The& 
include: the introduction of mechanised boats and fishing gear, adoption of 
efficient fishing technology, establishment of new fish harbours and landin;: 
facilities, extension of credit and improvement of modern marketing facilg 
ties. A substantial public sector investment (Rs. 856 million) is proposed 
to raise fisheries output. Despite research on fisheries potential, 11oweve~~ 
there has been an absence of modelling of the sustained yield potential of 
Pakistan's EZZ. Thus there is the danger that a 'major expansion of  marine 
fisheries could over-exploit one or more species to the long-term detriment 
of the fishery (IUCN, 1984). The Sixth Plan calls for immediate examina: 
tion atid revision of all laws concerning hsheries, the removal of obstruction 
to  private enterprise and 'dismantling of unnecessary governmental controls. 
It also calls for 'induction of selected foreign fisheries specialist firms for 
joint collaboration with local enterepreneurs, particularly for deep sea 
fishing and in order t o  develop expertise in modrrn techno lo^. 

4.22 Inland Fisheries: Fishing from inland waters is also widespread in 
Pakistan, occuring in all provinces/regions. The lakes, ponds, and barrages 
along the Indus and its tributaries within the Punjab and Sind, as well as 
dams and reserviors in the two provinces are the chief breeding areas and 
principal procucers. Over the past four de'cades totai inland production has 



,"creased substantially (f'ro111 7,000 nietric tons in 1947 to 70,606 metric 
ton in 1984). This rise, however, has not kept pace with the growth of the 
marine fishing industry in recent years. Consequently during tlie same period 
the inland fisheries share of total production increased from 21 per cent in 
1947 t o  30 per cent in 1960 but then fell to  23 per cent in 1984. Neverthe- 
less, inland lisheries employ more persons than their marine counterparts. 
01' 3 18,582 persons engaged in fishing, more than half, or 13 1,760, worked 
at non-marine hatcheries and fisheries. The main sites for these activities 
are: Manchar, Kalri, and Haleji Lakrs in S i d ,  the barrages at Gudu, Kotri, 
Sukkur, and Tliatta on  the lndus River; the Barani tract in the Punjab: the 
artificial lakes created by dams at Warsak, Mangla, and Tarbela in NWFP; 
and the Chitral, Kaghan, and Swat valleys in NWFP. Endemic species of carp 
such as mahasheer (Barbus Mosal). rohu (Laboe rohita), mori, and thaila has 
been supplemented with imported breeds such tlie common carp (Cyprinus 
carpi01 and rainbow trout (Salmo gairdnerii). In addition to providing a 
source of protein and a means of livelihood for thousands, fish hatcheriesare 
expected t o  stock several picturesque northern mountain streanis and 
thereby boost tourism and sporting in these areas. The governmelit is extend- 
ing the area allotted t o  inland fisheries which is more than 3 million ha a t  
present. I t  has been estimated (U.S. MAB 1984) that by better utilizing 
this area, the inland fish production can be raised t o  more than 200,000 
metric tons per year. However the efforts in this regard need to be carried 
out in conjunction with programmes intended t o  introduce new species 
and designed t o  make better use of available scientific hatchery techniques. 

4.23 No doubt, there is a great potential for increased fish protein produc- 
tion from inland as well as marine fisheries foy both domestic demand and 
export. However, inadequate work has been done on  ensuring the sustained 
yield over the longer term. Similar concerns over sustained yield apply to the 
coastal mangrove areas whose fish and crustacean production as well as the 
forest viability'is in many places under threat from coastal development. 
The latter seems a particularly under-studied area of potential for sustainable 
development (IUCN, 1984). 

4.24 Mangroves are a collection of  woody plants plus associated fauna and 
flora, that utilize a coastal, saline depositional environment involving a 
variety of  coastal landforms. A'lthough mangroves can sumive in sea water, i t  
is not a physiological requirement. In'contrast, fresh water is required for  
mangroves to attain their ~naximum structural developnient Cintron, 1981). 
Their dominance intertidal saline environments is due t o  their ability t o  



tolerate salinity better than their potential glyco-phyte competitors. How- 
ever, they cannot survive saline concentration!: greater than approxinlately 
90 ppt (scliolander et al. 1962) In Pakistan the largest area of mangrove 
development). is the 1nd11s delta region south o i  Karachi and north of the 
international boarder wit11 India. The lndus River, sixth largest in the world 
(Wells, 1985) 11as a delta which is the second largest in area in the 1ndoPak 
sub-continent (the delta of' the combined Ganges-Brahmaputra river is the 
largest). The region has sufficient fresh water to support potentially a large 
mangrove I'orest. 

4.25 The area of mangrove forests in Pakistan has been esrilnated at about 
249,486 hactare (Khan, 1966) in the Indus delta and less than 20 liactare 
along tlie Makran coast in Bsluchistan (Snedaker, 1985). The indus delta 
thus ranks as the fifth or sixth largest single mangrove area in tlie world; 
second on tlie Indian sub-continent after sunderban which cover more than 
850,000 ha (Snedaker 1985). Historical records indicate that tlie distribution 
of nlangroves in the lndus delta has significantly changed during the past 
several hundred years. Earlier, the major spill rivers of the lndils emptied 
through distributaries close to Karachi. Around that time the mangroves 
were tall and healthy and their growth was dense and extensive (Khan, 
1966). It is believed that at the time of  the last rnajor shift in the lndus 
towards the Rann of Kutch, these mangroves experienced a process of 
deterioration but siniultaneor~sly rapid development of extensive forests 
occurred in the delta areas of the new, more southerly, spill rivers. This 
broad pattern of change is consistent with the observations of geomorpho- 
logists'(e.g. Thorn, 1967; T t ~ o ~ n  e t ;  al. 1975) wllo have documented the 
sequential appearance of nlaltgroves associated with ten~poral and spatial 
changes in coastal fluvial deltaic processes. 

4.26 The Indus delta mangrove play very important role from economic 
point of view. They supports local fisllery enterprises (promfrets anchovies, 
Hilsa ilisha, etc.), a comnlercial shrimp fishery that contributes to the export 
market, and provide a source of firewood and other forest products for local 
use (Saifullah, 1982). In addition, the leaves of  the dominant 
genera, Avicennia, serve as a dry season fodder for domestic camels. It is also 
reported that when Avicennia leaves are stall-fed to  dairy cows, the dietary 
supplement increases the butterfat content of  the milk (Saifullah, in Prep.). 
At present, the mangrove forests are protected by law, and some revenues, 
albeit insignificant, are collected from the sale of their forest products. 



4.27 There is an absence of rcliable quantitative data on [lie statue of  
Indus delta inangroves. partict~larly witli respect t o  changes that may lu~ve 
tsken place over tlie past several decades in association witli tile upstrean1 
\vitlidrswal o f  Indus Rvier Water for irrigation. Tliis is nlaitily due to the 
great logistic dil'liculty involvcd ill tr:~velling to, and within. tlie extensive 
Indus delta region. fiowever Sncdakcr. who visited the lndus t\r.lce+~ie in 
1977 (as a representative of tlnesco's Division of  Marine Sciences) and ,-,gait1 
in 1982 (during the US.--Fnkista~i Workshop on  Marine Science) made 
some important observstions. Co~l~par ing  the existing conditio~is witll 
Iiistorical rccord, he wrotp. "it was apparelit that the ball and extensive 
forests of tlie lndus dclta (cited in  colonial recorils) were no longer present. 
Instead the existing Iorests ge11e1:llly reflected the iniposilio~l of an environ- 
mental stress associated with reduced fresh water availability that led to 
hypersalinity and nutrient inipoverishment. Apparently the best developed 
trees only occured along well-tluslied tidal cliannels. Whereas tlie interiors of 
t l ~ e  deltaic islands (i.e. poorly lluslied areas) were sgariely inliabited by the 
dwsrl' forni of Avicennia syp. The village of Keti Builder s l ~ o \ ~ ~ e d  dm~iiatic 
evidence (e.g. surface salt accu~~~u ia t ion  and corrosive deterioration of 
domestic structures) of the effects of liypersnlinity tlist presumably led to 
t11e associaled partial collapse of fishing indust1 y" (Sncd:~her. 1984). These 
observations are consistent witli other reports on inangrove degri~datioii due 
to reduclioll in freshwater discharge from tlie lndus because of upstrca~n 
divenion and use in agricultur~l irrig3tion (IRRI), 1985). At present, the 
Indus has a significant disclia~ge only during tile southwest monsoon wllile 
during the low water season. tlle fresh water is diverted by upstream darns 
and barrages. The future water-resource develop~nent plan appear to be 
oriented toward tlie total capture and divenion of Indus water for 
agricultural irrigalion, suggestiiig, that at some point in tlie relatively near 
future (measured in decades) the lndus will 110 longer have a fresliwater 
discliarge iuto the delta area and the Arabian sea leading to a total destruc- 
tion of  inangrove ecosystem. Even today the deterioration of tlie lndus delta 
mangrove ecosystem is rnucli niore extensive and severe as compared to its 
countelpart in tlie Gangelic delta (India) wliicli is experiencing accelerated 
hyper salinity (Snedaker, 1984). 

4.28 Offshore mineral extraction is still in an exploratory stage in 
Pakistan. Efforts have beeti increased to search for crude petroleu~n and gas. 
Manganese nodules are not  econo~ilically feasible for milling a t  present but at 
some point ill future may prove an important potential source of such 
precious niinerals as nickel, cobalt, copper, and tnanaanese etc. Sand and 



common salt is being obtained presently from the coastal areas. Likewise 
alluvial gold washing in l~idus  sand has continued far hundreds of years. 
Placer deposits in the lndus Rvier also have radio-active minerals. Some other 
aquatic resources of  great economic importance are flora and Fauna other 
than fishes. These include large animals such as sea turtles, crocodiles, whales 
as well as micro-organisn~s. The wetland hnbiiats have been classified into 
twenty two types Table IV-2 back with its own flora and fauna. Although 
some wildlife sanctuaries and games reserves have been established in the 
country in these habitats (Annexare-I) not much systematic work has as yet 
been done on the wetland resources. 

C. Aquatic Poll~rtion 

4.29 Whether used as habitat or t o  meet drinking atid irrigational 
demands, the maintenance o r  quality of water is crucial for survival of life. 
However, due t o  increasing siltation (emnating from physical dismpution), 
biological contamination. 

TABLE 1V-2 

Variety of Wetland Habitats- . * 
-. 

1. Sea bays and staits (under 6 metres at low tide) ::: 
2. Estuaries, deltas . .=: . 

-1 
3. Small offshore islands, islet - ::, 
4. Rocky sea coasts, sea cliffs .. -. d I 

5. Sea beaches (s&d, pebbles) ..% -.. i' 

6. Intertidal mudflats, sand flats . . 
7. Mangrove swamps, mangrove forest , , 

8. Coastal brackish and saline lagoons and marshes. 5;: 

9. Salt pans (artificial) 
10. Shrimp ponds, fish ponds 

1 1. Rivers, streams-slowtlowing (lower perennial) 
12. River, streams-fast-flowing (upper perennial) 

13. Oxbow lakes and riverine marshes 
14. Freshwater lakes and associated marshes (lacustrine) 

'1 5. Freshwater ponds (under 8 hectares), marshes, swamps (Palustrine). 
16. Salt lakes, saline marshes (inland drainage systems) 
17. Water storage reservoirs, dams ' 



18. Seasonally flooded grassland, savanna, palm savanna 
19. Rice paddies 
20. Flooded arable land, irrigated land 
2 1 .  Swamp forest, temporarily flooded forest 
22. Peat bogs 

(by agents of hutnan diseases and animal and plani pests) and-chemical 
pollutiort (arising out of Industrial effluents and agricultural chemicals, etc) 
In Pakistan the quality o'f water is under constant deterioration. Researches 
of the National Institute of llealtli, lsla~tlabad and Pakistan Medical Research 
Council have revealed that a large proportion of diseases in Pakistan are 
caused by the consumption of polluted water. 

Even the large rivers like tlte Ravi and Chenab are heavily polluted 
today, let alone the rivers like Lyari and the Leh which pass through the 
dense urban areas ol' Karachi and Rawalpitldi respectively. Community 
wastes from human settlements in these cases is much higher as compared to  
waste added by industrial effluents. Most of these wastes are discharged 
directly into the water courses. While domestic sewage and garbage are full 
of microbes, the industrial wastes often release toxic substances in their 
immediate environment. Hence if the purification of water is not done and 
sufficient time is not allowed to  nature to do its job, the river water courses 
and reservoirs become progressively more polluted. The implication of such 
massive pollution, for the health of the nation, is extremely serious. Accor- 
ding to estimates of the Planning Commission 40% of deaths in Pakistan are 
related to  water-borne diseasessuch as typhoid, diarrhoea, infective hepatitis, 
etc. The extensive change in Pakistan's hydrological environment through 
irrigation has also caused an increase in anthropoed activity and some qffhe 
diseases in troduced by them have increased and others hitherto unrec-anised 
virus diseases have appeared. . . 

- .  
4.30 Water pollution also has severe effects on aquatic life. Occurence of 
massive fish kill and the destruction of lower aquatic forms due' to 
indiscriminate use of pesticides in the agricultural fields along river banks 
and release of  industrial pollutants into water bodies has become a common 
feature in various parts of the country. The sea waters of Pakistan are no 
exception. Their rich marine life is being seriously endangdred by the land- 
base pollution. and the oil spills in the coastal waters. Wastes from tankers 
and ships in the coastal waters are discharged in large quantities due to  lack 
of port facilities and an institutionalised system to  deal with the pollutants. 



7 4  

Cuniulatively. over the years tile q u ; ~ ~ ~ t i t y  has been estilnated to  have runi;l 
thousands of ton? wliich 113s tlireatelied tlle very lile of niarine fauna '& <.- 
Ilora. The toxicity o f  indi1stri:il waste discharges can not he over e r n p l i a ~ i ~ ~  
Both inorganic and organic cltemicals even in extremely low concer~ttrat& 
niay be poisonous to fresh w:~ter fish and otlwr s~n:lller aquatic mi;;& 
orptinisn~s. Higl~ly c o ~ ~ t p l e x  nrp;tl~ic c o ~ ~ ~ p o u ~ ~ r l s  produced by c11elniG 
industry for textile :~nd other i ~ i ~ l r ~ s t ~ i e s  have also proved toxic to  I'isl~ liie. 

't 
lnvariabl;. all salts soine ever1 in low concentrations are toxic to  certain 
torrris o f   quati tic lire [GOP 1983"). $. --- 

& L< 

4.31 There are about 50 metals that are of special interest wit11 respect to 
their toxiological ilnportance to  hunian iika~tii. Lead and lilercury contin; 
to be the most important but niatiy others such as arsenic, beryllium. 
cad~tiiuln, manganese, chron~ium. nickle arid vanadium have been of incre2. 
ing toxiological ixnportance. Certain ions such as nitrates. flourides, sulphag 
have also their health effects. A few industries such as tanneries aid 
slaughter houses also discharge some wastes containir~g bacteria. An exal~~ple 
is the antl~rax bacillus orginating in tanneries where hides from anthra;. .. 
infected anio~als are processed. Vegetable and fruit canneries [nay also add * 
bacterial contamination t o  streams which may be extremely Iiannfu?, 
Considering the wide variety of tlie industry established in Pakistan any of 

4 
the above mentioned pollutants can be suspected t o  be presented in the 

ul 
natural bodies of water. However to  what exfel~t its presence is l~arniful can 

2' 
only be deler~tiined tl~rough sustained progralnmes of monitoring and 

" Li 
4.32 The melropolitalt city of Karachi has major iltdustries at four places. 
Sind Industrial Tading Estate (SITE) Landhi Industrial Trading  stag 
(LITE), Korangi and West Wharf. (SITE area alone at present has 1605 .. 
industrial units which discharge their industrial wastewater into Lyari ~ i v e ;  
Si~nilarly all the industries in LITE are:l drop their effluents into Malir River. 
The pollutants include salts of heavy tlietal, organic load as well as sigriificent 
quantities of oil and grease. These industrial effluents are the major cause of 
absence of plant and other aquatic lire iri the Malir and t l ~ e  Lyari rivers 
heavily polluled. The water of these rivers as they enter llie coastal water 
also causes marine pollutio~t. Thus Korangi Creek receives a heavy load of 
organic effluents and salts of heavy ~lletals as tlle Malir Riverenters it. 

4.33 The industrial waste p6llution survey (COP 1983') carried out for 
Environment and Urhiin Affl~irs Divison Gover~iltiettt of I'akistan in illdustrial 



,rr,as of  six cities viz. Kawclii. Mi~llart Fais:~lnl,ad, Kal t~shal~ Knku (Lahore) 
s o w s l ~ e m  and  Pesllawar reve;ds tll:~t a nuoiher of  inilustries are discllarginp 
,.llluents wit11 high concelltration o ipo l ln tan t s  varying fro111 toxic metal and 
,lletnls salt t o  bacleria. acids and oil. Some inlportant parameters which give 
a (air idea about  tlie pollutional cl~aracteri<tics o f  the  irldustrial wastewaters 
o l  salttl~le indu5lries of  these are:ts ancl the  load they are going t o  impose on  
tile receiving bodies of water has beeti given ill tlie series of  seven tables 
(IV-3 t o  IV-9). T h e  pollutioilal lo:~d ill these tables assesses tlie magnitude of  
poll i~lion created hy an industry and lies bee11 detertnined liy tlle discliarge 
:god quality o f  the  indust~i;ll effluent in temis of BOD. T h e  following 
relat~otiship was  used t o  assess tllc p:trameter: 

Pollutional load = Erf l i~ent  discharge (tn.g.d.1 
(Lbs BOll/day). ~ 8 . 3 4 ~  EffluentBOD(1ngl1) 

T h e  paranleter is exterlsively used in sizing the  various wastewater 
treitt~uriit plant units. 111 addit ion many countries 'of the  world tax tlie 
i~idustries o n  tlie basis o f  tlieir pollution;~l load and as such the paranieter 
is of great significance with respect t o  water  pollution control  (GOP, 1983'). 
T h e  e r t lue~ l t  figures for  many of  the  industries surveyed indicate BOD 
fiptres for  above tlie values being pertnitted in otller coittitreis (GOP, 1983'). 

Karacbi:'Tu\ic Subrtnnccs ill Flllucntt ul us~plr  lnds~tr icr  

Sr. Nanic 01 tllc Capper Cada>ixtnt Zinc Ntckle hlunganere ~ e a d  
No. I l~duslry  mgil nlpll m ~ / l  I nlgll me11 

I. Ahnlad l:ood lnduttrici 

2. Burma Oil h l ~ l l i  

4. Admlljre Te\lile Mills 

5. Kararhi'l'a~u~ery 



Karacht:Pollut~onrl i.md in 1:lLlutntr ol urnple lndurtrier 

______________---__----------------------------------------- 
Sr. Dit- lemp. CoIo6r pH S.S. COD Ibs. HOD 

No. Name of llte Industry charge OC Unrtr Value mg/l me/l p e r k y  1 
m.g.d _____-__--____---__----------------------------------------- -. 

~- . 
I. Ahmad food Industries 0.004 30 65 6.0 218 1778 17 . 
2. A.G. Fichcrier 0.3 20 20 7.3 4420 11075 - .  + - . . 
3. Burma Oil Mills 0.53 42 20 7:6 1160 4296 9273 

4. Adamjee %xlile Mills 0.45 45 100 10.3 1390 5530 750 *< 
. .. 

5. Dadabhoy Paper MIUS 0.29 30 60 7.0 6 126 1934 " 
,. 
I .  

6. Karachi 'Tannery 0.015 32 320 4.1 1140 6784 58 ;;. 
:; 

7. lndur Alkalies 0.38 38 20 9.2 3560 2235 - 
8. Buxley Palntr Ltd. 0.003 31 60 2.1 8 8080 - - :$ 

,> 
9. Karachi Shipyard 0.1 34 7 U  2.1 286 30 ?r. - ". . r; m 

54 .lo. Javcdan Cement 0.005 40 65 6 3  7740 - $3 
------------------------------------------------------------~':? 

.I: 

TARLE IV-5 

Multan:Pollut~onat Load in Efflumlr of sample Industries 

Sr. D i  Ttmp. Cclour S.S. BOD PH Ibr. BOD 3 
No. Namcof the Industry charge C Units mgll mg/l Value per day ; j  

mg.d 1 ------------------------------------------------------------z 
r 

1. .Pak Arab Fertilizer Ltd. 258  38.0 20 2200 245 8.3 5282 - ' j  .>' 
2. Shaikh Fazal Rehman 

60 470 595 
..I 

and Sons 1.45 44.0 6.8 7215 .> 
3. Khawaja Tannene6 0.02 2 7 3  60 3800 4 6 9  7.9 86 

4. Alpha Industries 0.007 28.0 65 . 3376 532 105  32 

5. Colony Textile Mils 3.45 51.0 80 608 231 8.0 6650 



--------------------------------------_--.------------------- 
Sr. I)is- 'Ien,p. Colour pll S.S. BOD Ib?. HOD 

NO. Name of the lndttrtry chatpe OC Units Value mg/l mg/l per &p 
r.g.d ............................................................ 

I. The ~.yallparbery Farm 0.024 26 20 5.1 3144 1787 356 

2. Arm). i4clldrt Food 
Industries 0.47 45 25 7.6 686 260 898 

3. Crescent Sugar Mills 
Dirlrllery 0.29 32 350 3.8 2984 I295 31UO 

4. The Lyallpor Chemicd 
& rerltlirers Ltd. 0.15 32 2U 3.9 558 26 82 

TABLE IV-7 

Kala Shah Kaku: Pollulional Load in Effluents ufsample lndusrries 

............................................................ 
51. Dir- Temp. Colaur pH S.S. BOD ib%.ROD Toxic 

No. Name of the Industry charge "C Unrtr Value mg/l mp/l per &y Matter 
n1.g.d 

I .  Kohinaor Oil Mills 2.58 31 30 8.0 676 530 ll4U0 - 
2. Kavi R~yonMills Ltd 0.64 3U . 20 5.8 900 833 4867 - 

3. Nation~l/W.Pdkistan 
'Tanneries 0.29 28 100 6.7 1971 591 1410 - 

4. ltteliad Chemicals 1.615 30 60 9.0 . I54 293 3946 Hg. 5.6 ppm 

5. Larani Steel hlills 0.015 30 20 7.8 54 193 24 - 
6. Govt. We~vtng and 

Fini4ing Centre, 
Shahdam 0.08 31 25 7.8 1724 453 305 - 

7. P. Lciner and Sons 
Chemical and Food 
(Pak) Ltd. 1.29 31 25 6 5  1596 390 4204 - 
Source: COP 1983~) .  



............................................................ 
Sr. I I .  o r  pll S.S. BOD lbs. ROD roxic 

No. Name uiUlc indurlr? Chzrpe C Vaiw Vdllle mgll mpll per &g hfatter ' 

I11.p.d 

I. Sarhnd l'nsil imd Nomi- 
Vepelalric I'roducts nal 23 25 6.9 428 509 - Not dctected 

?. K h o 7 ~ n ~  Suer Mills 2.5 25 25 6.7 960 31 642 

3. Makk llerenge & - 
btineul \Valrrs 0.67 21 20 8.7 392 46 260 No3=25mg/l 

1' =90mg/l 
4. Nca I ronlierr Pux?jnO 

Tanneries 0.38 23 65 6.1 4060 767 8794 Not detected ............................................................ 

Nowdtera: Pullutional Load in Ellluents ol' sample Industries 

__-__________-___-_----------->----------------------------- ,, 
Sr. I)b- l.entp. Colour pH S.S. BOD Ih<.XOD Toxic i' 

No. Nnrneolthe Industry chsrpe "r Units Value !ng/l mg/l per day Matter 
mg.d 

I. Assorialed Indurtrlc$ 
Ltd. 4.06 35 35 7 5  844 143 2404 Not . ;3 

2. Colony S ~ r l ~ a d  Te\tile .,. 
0.12 4 2  20 11.7 5828 485 485 

.. - 
Mills 4 - .." 

z 

3. Adamiee l'npur and -? 
.s 

Bo;ird Millls 4.50 27 6 5  6.7 21113 930 349011 " - &  
3 L?< 

4 
4. Sarhad Development . ,  

Authority Leather 3 
1;aclory 0.001 3 0  3 0  7.6 1692 839 11 Chroniiunl .* 

0.53mgIl . 

5. Adamjee Chenlical 
Industries 0.90 26 25 2.0 4040 1021 7664 Notdetected : ............................................................ 
Sourcc:GOP tl983c). i 



4.34 in Karachi industrial wastewaters are posing a great threat to the 
capacity o f  the receiving waters. It is also evident that lndus 

Alkalies, A.G. Fisheries, and Javedan Cement Company are producing 
effluents which are heavily polluted in terms of suspended solids content and 
causing great damage to the receiving waters. At the same time the micro- 
biological activity in the streams is also being hindered by the extremely low 
pH values-of certain wastewaters. The colour of the effluent is harmful for 
agriculture use and rearing of fish. Presently all the waste is being discharged 
untreated to the sea. The industrial wastes when examined for various metals 
such as copper, cadmium, zinc, nickle, maganese and lead revealed that 11 
out of 15 industries surveyed were discharging effluents with toxic matter 
concentration above the maximum permissible limit (GOP 1 9 8 3 ~ )  

4.35 In Multan the major source of pollution is the Pak Arab Fertilizer 
Factory which releases highly polluted waste in the Multan Canal through a 
Katcha Channel without any check or hinderance. This untreated waste 
poses great problem to  over one lac acres of agricultural land. The problem is 
aggravated during closure and low discharges of the canal. Further due to  
spillage from the banks of katcha channel, crops in the vicinity are being 
affected. Deaths of animals have also been reported on account of drinking ' 

the heavily polluted water or  by grazing on the affected crops. The villagers 
have filed many damage suits amounting t o  millions of rupees against the 
fertilizer factory. The effluent also appears t o  have affected the subsoil water 
because the use of the water from hand pumps has caused intestinal diseases 
resulting in dysentary and diarrhoea (GOP 1983~) .  

4.36 . The major source of industrial poUution in Multan is the city tannery 
wastewater which is either disposed .on land cg dumped into the Multan 
Development Authority's sewer system. These discharges although low-in 
magnitude contain. excessive amounts of settleable solids, chromium, 
sulphides, and colour with potential hazard of sewer choking and sewer 
corrosion.'As a' result the Multan Development Authority banned the diis- 
charge of these wastes into MDA sewen without treatment. The disposal of 
the wastewater o n  open land has also given rise to  odour problems and 
contaminated the subsoil water in the area so much that the drinking water 
obtained through hand pumps contains colour and taste. Effluent from 
Textile industries in Multan is highly coloured wastewater which gives 
extremely unaesthetic appearance and exerts heavy oxygen demand on 
purification capacity of the River Chenab. - 



4.37 The eflloent producing industries in Faisalabad are about 235 in 
number. The industrial waste i5 mixed here with do~iiestic wastewater with 
the result that the municipal sewage can 110,1nore be used for irrigating the 
fertile land around the city. Large areas have been spoiled due to the dis- 
charge of i~idustrial effluents on the fertile land. At many sites the waste- 
water forms large pools and stagnates as tile areas are badly drained. Most of 
the present industrial liquid discharge is pumped to paharang Mian Drain 
wl~icli is heavily polluted with liiglily coloured effluent. Large quantities of 
ho t  discliarges (of cooling water) from some big industrial units are also 
being sent into the municipal sewers. This practice would necessitates larger 
sewers, extensive pumping machinery arid civil works which will reflect 
heavily in capital, operational and maintenance costs for the local authority. 

4.38 Pollution problem a t  Kala Shall Kaku is more acute in severity. 
. Industrial wastewaters generated here from the huge industries are dumped 

untreated into Deg Nallali wliicl~ eventually joins the River Ravi. The total 
discharge of Deg Nallah (as monitored by Punjab Public Health Engineering 
department) in 1979 varied froni 12 t o  4275 cusecs while the combined 
discharge o f  industrial waste effluents varied from 2.1 cusecs to 5.9 cusecs. 
This meants a dilution ratio of' about I : 3  at tile time of minimum ~ n o f f s  
whicli is extremely low clearly depicting theseverity of the water pollution. 
The discharges of strong hydrochloric acid and highly injurious wastes have ' 
completely destroyed tile acquatic life in the Nallah and rendered it unfit for 
irrigation and livestock consuinption. The annual catch of fish from Deg: 
Nallah used to be to tlie tune of two lac kilograms whicli would mean 
fetching about 4 millions rupees at the present prices. Besides Lahore, 
Multan and Faisalabad other industrial centres in Punjab such as Muridke, i 
Sheikhupura, Rawalpindi etc are no  different from their counterpart in .. 
contributing t o  tlie acquatic pollutioti in the province. The condition of Leh .1 

? Nullah. which passes right through the centre of Rawalpindi is extreniely ' 
precarious in this respect. 

4.39 The state of  aquatic pollution in the  North West Frontier Province is 
also on the increase. Three industrial estates have been set up  in Pesliawar 
which discharge their un-treated wastewaters into Bara river which has an 
average daily discharge of 304 cusecs only and ulti~nately joins Rvier Kabul. 
The  absence of  any treatment of the industrial wastes lias resulted in the 
discharge of highly polluted wastes t o  the river Kabul, wliicli is a very 
important source for fresh water fisheries, agriculture/irrigation, water 
supply for domestic and livestock consumption. Down stream, the River 



Kabul gets an additional load of pollutants from the industries situated at 
Nowshera which further deteriorates its quality. Kalapani river passing 
tl~ough Mardan city and collecting effluents there joins Kabul River down 
stream of Nowshera. Due to ample dilution and seration available in the 
river, the pollution conditions at present are not alarming, but may deterio- 
rate in near future, particularly in certain pockets near Peshawar and Now- 
shera. 

4.40 In addition to  their hazardous effects on human health and aquatic 
life the industiral waste discharges exert significant impact on waterbodies in 
terms o f  aesthetic aspects, economy and ecology. For example inorganic 
salts present in the industrial wastes cause water to become hard and make a 
stream undesirable for industrial, municipal and agriculture usage. Acids and 
alkalis discharged by chemical and other industrial plants make a stream 
unsuitable for recreational use. Moreover wide varieiy of organic matters 
present in these wastes exhaust the oxygen resources of receiving water 
bodies and create unpleasant tastes and odours and general septic condition. . 
Fish and most aquatic life are stifled by lack of oxygen. Certain organic 
chemicals such as phenols affect the taste of water. On the other hand 
suspended solids settle at the bottom or wash up on the banks causing 
odours and depleting oxygen in the river water. Similarly floating solids and 
liquids in the the industrial discharges includingoils, grease etc; make streams 
unsightly and also obstruct passage of light through the water retarding the 
growth of vital plant food. Likewise heated water discharges may lower the 
dissolved oxygen content of  receiving bodies of water and affect fish life. 
Colour as contributed by textile, paper mills, tanneries, slaughter houses and 
other industries is another form of pollution which interferes with the 
transmission of sunlight into streams thereby decreasing photosynthetic 
action. Foam producing matter usually discharged by textile mills, pulp and 
paper mills and chemical plants also gives an undersirable appearance t o  the 
receing waters. The same is true of detergents which also reduce the oxygen 
transfer across air-water interface adversely affecting the aquatic life. A more 
hazarduous effect is that of petroleum products and refinery wastes which 
are generally listed among possibly mutagenic and carcinogenic substances. 

4.41 Aquatic resources are also subject t o  pollution by agricultural chemi- 
cal. T o  increase agricultural production, Pakistan has been relying increas- 
ingly upon chemical pesticides, many of them are dangerously chlorinated 
biphenyls such as PCB (Yates et al 1974). Between 1972 and 1978 the 
amount of cropland sprayed nearly tripled to 5 million ha. approximately a 



third of the total sown agriculturalarea (Akhtar 1978). Many of the chemica~ 
employed as pesticides are ultimately find their way into iiver water or 
into the soil and contaminate the groundwater. Chemical fertiii7~r use h s  
also dramatically increased, doubling between 1968 and 1977. The corn. 
ponent of these fertilizers filter through the groundwater to become un. 
healthy ingredients of the water supply (Jackson 1973). 

4.42 Finally, living organisms pose perhaps the greatest impediment to a 
safe water supply. Drinking water is often drawn from open, untreated 
sources. Rural supplies are particularly exposed to infestation by rodents, 
insects, flatworms, roundworms, and micro-organism. Gastrointestinal 
disorders as well as other serious infectious diseases such as polio, salmonella, 
hepatitis cholera, typl~oid, and tuberculosis are contracted from stagnant, 
unclean water and spread rapidly tlirougll population centers. There is also 
evidence that contamination of water has begun to threaten fresh water 
organisms. This not only endangers wildlife and fish, but affects tlie food 
supply (MAB, 1979). In the cities, a greater proportion of residents are said 
to  have access to safe drinking water-75 percent. Nevertheless inadequate 
pumping facilities here cannot maintain sufficient water pressure t o  prevent 
seepage. Oid decaying pipes pern~it additional seepage into the system and 
reintroduction of both chemical and infectious pollutants (U.S.MAB 1981).> 
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4.43 Domestic sewerage from human settlements particularly major citiej 
ia is another important source of biological aquatic pollution. These discharges 

of huge organic load in tile nearby receiving bodies of water exert ha$ 
*=I! 

oxygen demands on their purification capacity. Municipal wastewater fm'm 
G 

city of Lahore, the second largest city of Pakistan is being discharged into 
.6. 

the Ravi River without any proper treatment. The estimated sewage flow 
from the city in 1979 was 348 cusecs with hardly I :  l dilution available 3 
low flows (Tariq & Aziz 1979). Sewage from Faisalsbad and Multan c i t i z  
also fi6d their way in a similar way into Chenab River heavily taxing.i% 
assimilative capacity. Likewise the Kabul river receives dozes of waste wate: 
all along its course. The biggest of these is from the city of Peshawar where4 
the sewage gravitates into natural storm water channel and streams eventuauz 
falling into the. Kabul river. Unfortunately very little attention has been P-G$ 
to  the necessity of municipal waste treatment. With the exception of  Karac?$ 

. and Islamabad, none of the major cities in the country employ any biologi$ 
treatment process to  the municipal wastewaters. If treatment is provided jt.B 
limited to  screening and sedimentation, othenvise in most of the casks the -5 
effluents are discliarged untreated into the receiving bodies. Even in Ka~cg, 

4 



only a fraction (40 mgd) of the total sewage is treated in the two trickling 
filter plants and the rest is thrown into the sea without treatment. Similarly 
in Islamabad an activated sludge plant provides treatment to  15 mgd, waste- 
water before its disposal into the nullahs and small itatural stream: 

4.44 Little work has been done in Pakistan to  assess the assimilative 
capacity of the natural water courses. This is partly due to  financial and 
technical constraints and to  a large extent because of the fact that most of 
the receiving bodies of  water used for dumping wastes until recently offered 
adequate dilutions and did not overtax their natural regeneration capacity. 
However due to  increased industrial discharges and municipal wastewaters 
the self purification capacities of the rivers can no  longer be relied upon and 
there is an immediate need t o  deal with this vital issue. So far in Pakistan 
only t y o  major studies have been made on the subject. One in Lahore as a 
result of collaboration between water and sanitation Agency (WASA) and 
Institute of Public health Engineering and Researcli'Lahore was carried out 
on the pollution of Ravi River for two years, (Tariq and Aziz 1979). In the 
first part of  the study (Tariq and Ziai, 1978) it was concluded that the river 
in the vicinity of Lahore was highly polluted, unfit for recreational purposes 
and might affect the warm water fish population. The treatment of  Lahore 
sewage was particularly stressed to  improve the river water quality. In the 
second party of the (4.5) investigation the two years data was put t o  analysis 
and it was revealed that t o  maintain a minimum dissolved oxygen levels of 
4mg/l for fish rearing in the river, the Lahore sewage must be treated t o  
achieve BOD removals of 76% and 86% respectively in the year 1986 and 
2000, before its discharge into the river. A second important study was 
carried out  in N.W.F.P. to  assess the purification capacity of the River Kabul 
by Karns (1 978) under a UNDP project. In this study the nature of  indus- 
trial wastewaters and their impact on the beneficial uses of the Kabul river 
was indentified and remedial measures recommended. The Report concluded 
that there did not appear any substantial advene impact on the river quality 
due to the discharge of biodegradable organics. However sulphide concen- 
trations found in the Kabul River were toxic for fish. 

4.45 The status of marine pollution varies in different coastal zones of 
PakistaniThe one most affected with pollution is the coastal area adjacent t o  
Greater Karachi (KDA 1983). The effluents received here include both land- 
based domestic wastes and industrial effluents as well as sea based waste 
discharges from ships. An idea on the same cambe obtained from a passage in 
a reported of Karachi Development Authority (KDA) which describes the 
nature of pollutants getting into Karachi sea in the following words. "The 



Monora channel receives effluents I'roni several sources: domestic wastes are 
received froni four island popi~lations namely Manora, Baba, Bliit and 
Shatnspeer as well as otlier drainage out f~l l s  in the vicinity; oil wastes from 
oil tankers, cargo sliips, ~~iecl ia~iized boats and trawlers and oil jettics, metal 
scrap and rust fro111 a ship building yard and oi1,'liquid wastes and ellloents 
fro111 fish process in processing plants at the fislr harbour. Tlirougliout the 
year the channel also receives an unenditig supply of industrial waste fronl. 
the Karachi industrial area known as SITE as well as sewage and garbages 
from the northwestern areas of Karachi. 

4.46 Haq (1976) Iias given an account of the pollutants coming from the 
industry pointing out the scarcely of treatment plants and tlie inadequacy of 
the sewerage system. Amongst other researchers Beg et a1 (1975) have 
estimated that Karachi Harbour receives total dessolved solids of the order of 
376.2 metric tons (mt) Calcium ebicarbonate I h2.OMT. Chloride (1 52.46MT) 
Sulphate ( 1  5 1.74MT). Calciutn Carbonate (1 l5.74MT) Magnesium oxide 
(60.0 MT). Organic matter in TDS (47.34MT) Suspended solid (34.2MT) 
Iron oxide (5.14MT). Pliosphates (2.62MT). Total Nitrogrn 2.354MT) 
Amnioniacal Nitrogen (2.3MT) Arsenic oxide (1.40MT) Alumunium oxide 
(1.36MT) and Albuminoid Nitrogen (0.054MT) from the discharges of Lyari 
river alone. The same workers n~e~l t ioned that the suspended matter reaches 
the coast at an average rate of 30 tons per day creating dredging problems 
for the Manora Chalinel. The Karachi Master Plan Department (1972) 
estimated the total pollution from the city of Karachi as 1,337 tons BOD, : 
1040 tons per day of BOD bring the industrial contribution. The sea based 
pollution is increasing with time in the absence of supervision and prosecution 
of offender ships. Karachi port remain extremely congested ntost of the time 
and merchant ships and oil tankers have t o  wait a long time in t o  the open 
sea for entering the harbour. Oil and empty can o n  the sea surface has been. 
observed in this area (Qureshi 1975). This waste is released mainly by 
ships in waiting. 

4.47 It is now a well established fact that increased organic loading of 
coastal water may result in an increased productivity accompanied with 
oxygen depletion of water near the bottom (will be harmful to benthic 
shrimps such as penacids and ground fishes) and may give rise t o  blooms of 
noxious pllyfoplankton or  of algal species. Mortality through red tide or 
phytoplankton blooms has not  been known to occur on the coast of Karachi, 
though Hornell (1 917) reported mortality of fish in the Monara Channel due 
to sulphuretted water. Blooms of microorganisms have, neverthless, been 
seen in these waters. A bloom of the diaton skeletonema coatatum was 



observed during OctoberNove~nber, 1976, long patches of Noctiluca blooms 
were ohserved during a May 1977 cruise of R.V. Dr. Fridtjff Nansen" near 
the salt water creeks and during February 1977 blooms of exclusively 
pioctiluca were observed in Mnnora Channel (Ahmad, 1977). There is a great 
dearth of baseline data in Pakistan which could be used for the monitoring 
of marine pollution in its coastal environment. The institute of marine 
biology at Karachi has initiated some studies (KDA). However many more 
studies are needed on marine pollutions particularly with respect to their 
inlpact on fisheries and other aquatic life. It may be mentioned here that 
abot~t  ten year back Qureslii (1975) had warned that various industrial 
effluents of the Lyari river were slowly poisoning offshore with the result 
that slirirnps and other form of fishes which were once abundant near 
hlanora and Hawkesbay were receding into deep waters. Shrimp fishermen of 
Karachi area have made sinlilar complaints. 
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CHAPTER V 

AThIOSPHERIC ECOSYSTEM 

I Atmospheric ecosysteni has a close linkage wit11 both terrestrial and 
aquatic ecosystems. Tliererore any degradation of air quality such as trans- 
port of sediments and pollutants and acid rain or release of fumes and toxic 
pses have significant impact on the health of botli terrestrial and aquatic 
ecosystems. It is only recrntly that mankind lias bcco~ue aware of the extent 
to wliicli human activities can interfere wit11 tlie atmospheric ecosystem. 
Tlie alteration these of activities are causing and the exact impact of those 
alterations on human well being are, however diffjci~lt to  identify and 
measure (UNEP, 1982). Nevertllless, dramatic episodes in this century in tlie 
hteuse Valley (1930), Donor, Pe~unsylvania (1948), London (1953) and more 
recently Bhopal (India) have dernonstrated that in extreme cases comniu~iity 
air pollution can result in considerable loss of life and serious illness. 
Further.. . . "studies strongly suggest that long term exposure to  air pollu- 
tion of even moderdte intensity impairs health" (WHO, 1972). 

A. De~~eloyn~ert t  and Ati?~ospl~wic Ecosystem 

5.2 The continuous growth in Pakistan's economy since independence 
lias been accompanied by mass consumption and processing of resources. 
The multiplication in nurnber and type ofindustries,growingusr of chemicals 
and fast increasiug mechanical traffic have all affected the quality of atmos- 
pheres ecosystem in varying degrees. The atmosphere has a certain capacity 
to absorb pollutants witliout adversely affecting human health or terrestrial 
and aquatic ecosystems. However, once the ailnosphere's carrying capacity 
has been exceeded, increased air emissions from vehicles, power plants, and 
industrial facilities can impose health and resource costs both close to and at 
a distance from the sources of pollution. These kinds of environmental costs 
have to be considered when the nation makes decisions about economic 
growth, if it expects t o  use the full range of its natural resources most 
efficietnly. 

5.3 The adverse environmental effects of air pollution are difficult to 
quantify in economic terms for a number of reasons. First of all, it is difficult 
to estimate at what levels of concentration different air pollutants begin t o  



affect Iiu~nan health. Different people are affected to different degrees by 
the sarile pollutant concentrations because of factors like age. diet, and 
smokiiig habits. Therefore. the protectioii of iluinan llealtl~ is a zeal more 
easily articulated tliaii quantified. Second, the pollutants emitted into 
the atmospl~ere rnay not be l i a ~ ~ i ~ f u l  by the~liselves, but only after mixing 
with other pollutants or after being transfornled by 5t1nospheric procesies. 
Consequently, it is often ditl'icult t o  detennine wliat air pollutnnts have to 
be controlled and to wliat degree t o  protect hurlian health. Third, the 
atn~ospl~t?re is a major patliWay by which toxic air pollutants reach and 
co~l ta~nina te  terrestrial and aquatic ecosystems. Soinetimes tlie same ecosys- 
tem can be affected by alr eniissions froni a.nuniber of different sources at 
varying distances froni the point where the pollutants are deposited. In this 
case the source of economic damage to terrestrial or aquatic resources (at the 
given point) can be difficult t o  identify, and because the damage itselfmay 
be longterm, the economic cost is difficult t o  quantify/ (ESCAP, 1984). 

5.4 Amongst industries, thermal power plants are niajor contributers to 
ktmosplieric pollution. Burning of coal liere produces and emits large quanti- 
ties o f  sulpliur dioxide into tlie air. This is exidised in tlie atmosphere t o  
form sulphuric acid whicli increases the acidity of rail] water. Sulphur 
dioxide and chlorine released from paper industry also has the saine effect. 
Ultiinately t l ~ e  plants, building and waterbodies are adversely effectd. 
Hundreds of softwater lakes in Central and Eastern Canada, in the North- 
eastern and North central U.S.A. and in Scandinavia have become so acidic 
over' the period that they now contain n o  fish. Likewise limestone and 
marble buildings of  great historic and cultural values have sustained more .- 
damage from this process in the last 20 years than in their past long life. . 
Instances such as the Acropolis in Athens, Taj Mahal in Agra and Quide- . . 
Azam's Mausoleum in Karachi elucidate the point. Other specific pollutants 
arise from particular sources, for  instance Urea dust from Urea factories, lead 
from automobile emission: flurides from aluminium production, sulphur 
dioxide from oil refineries, cement and lime dust from cement plants and 
radiation from nuclear power stations. The common sources and environ- 
mental effects of these major pollutants have been listed in annexure-3. 

5.5 Lack of control t o  ward off the hazards caused by the injurious 
emission is a major setback to environmental health in the country. 
Sanctions issued by the Government of  Pakistan for the establishment of 
industries so far d o  not generally lay down itandards for industrial waste 
disposals. As a result contamination of air. water and land in major industrial 



towns is glaring. A 1:11gc n t ~ ~ n h c r  ol' hc to ly  workers are dt  the same time 
fac~ng serious occup.~tion,~l Il t :~ItI i  Ii;~i.artls. Fortun;~tely the deterio~ation. as 
;I wliole. I~or not bcen so h r  to an al;~rmingIevel ((;Of'. 198.3). Nevertheless 
i f  left uncllecked. it is likel? t o  ;tdvcrsely affect the qu;tlity ol lilr in areas 
around 111:dor iridustri:~l co~~centrat ions besides upsetting other development 
activities due to pollutional hazards. 

5.6 The import;~nce ol' a11 pollution prohletn tltrough industrialization 
can he judged from its consequences on  liuman I~raltli a n ~ l  well being of 
a n ~ ~ ~ t a l s  i ~ n d  plants. Ep~dr~~t io logic i~ l  studies indicate that i~~ditstrial air 
p o l l u t ~ o ~ ~  has cu~ii t~lat ivr  elsects on suscrptibe people. M;IIIY types of indus- 
trial e~nissions produce t~npleasa~tt orilours. irritation of eyes. nose and 
tllroat. Some niay evexi cause dryness of mucous me~ilhrane. headache, 
dizzines and coma. Tliere is also an u~ideniable association between tlie well 
being of  patients with respiratory i l~seas~s  and air pollution measured in 
terms of certain specific polluta~its. Tliere are reasons t o  belleve that itidus- 
trial air pollution may be causat~ve factor in chronic bronchitis.Tltere is also 
ample circu~iistantial evidence of general deterioration in health in large 
industrial areas wliere air pollution is increasing (COP. 1983). Pollutants 
sucli as lead are stored in tlie Iiuman body and may produce toxic or other 
effects. Pollution of industrial atmosphere hy synthetic cheniicals atid tlieir 
intermediates is also quite cotnnton and has hazardous effects on tile health 
of industrial workers. 

5.7 Besides affecting human Iiralth indu,str.ial air p o l l u t i o ~ ~  sometinies 
had tangible economic cotisequences that caii he precisely estimated in 
certain cases f o r ' e x a ~ n ~ l e  wl~en crops of economic values are a t  stake. 
Sulphur dioxide. hydrogen ilouride ozone and o r ~ a n i c  peroxides are tlie 
most common air pollutants tliat affect plants. In fact hydrogen flouride and 
sulphur dioxide are well known ibr being plioto toxic. Several other 
compounds like mercury. amoionia, cliloritie, hydrogen sulpl~ide tilay also 
cause injury to both piants and animals when present in the at~nosphere in 
excess quantities. Fluorosis may develop in cattles when air is contaminated 
with tlourides, particularly when hydro-tluoric acid gas is there. Fluorides 
are released in air during tlie reduction of phosphate fertilizers as well as clay 
products. Ozone, another gas is know11 to bc Ietl~al to animals at higlter 
concentrations. It also causes extensive damage to rubber goods and textiles 
and is a doniinent constituent of pliotoclie~nical smog. 



5.8 "Ail pollutio~i is tlie result ol' (oicig~i g~ses.  v a p o ~ ~ r s  t l~~ lp l e t s  all,  

p.irticlts o r  o f  excess a ~ i i o u ~ ~ t  ol'nor~n;il constilue~its. sucli as cal-bon dioxidc 
aiid suspc~idcd partici~late in,ittcr p~odt~ct 'd by b ~ u ~ i i n g  lbssil Siiel" (WHO 
1072). .I'lle gr~leral  caoceyt of pollutio~i as a conrccluelice of I I U I I ~ , I I ~  activit! 
soggcsts a il;~ssilic;~tiu~i bawd oil tlic type ol'aclikity ~esi i l l i~ip ill  pollotion 
I11 I ~ S I I  a t~i i~splier ic  ~>~ l lu t io t i  is cat~scd by ~ o ~ ~ i h u s t i o r ~  of fuel for 
ilonicstic and power pcnrldtion purposes. specific industrial nctiv~ties. certai~ 
coiiimt~~iiry activities dnd evrn pcicon:~l liabitssucli as stnoking. 

5.0 Air pollul~on I ' I O I I ~  I~ouselioltl Iiealiiig and lipliting is a iiiqior 11ealtl. 
Ila~artl /posed hy burning ol' bot l~ fossil as well 3s ~io~i- t .o~n~nerciu~ I tiiels. 
Accordiiip lo 1080 Iioiisi~ig ce!isils (GOP 1980) u~ily tliirlee~i prrcrrit o f  tlie 
housing units in Pakistan use Ibssil fiiel lor do~nrsl ic  cooki~ip. but as inany as 
sixty seven peicent ilse it (Kerosc~le Oil) l'or liglitiog. The non~ommercial  
lilcl SIIL.II :IS W I I O ~  and cow-dung are the principal luels ibr do l i~es t i~  cooking 

.accoi~nting I'or eigl~ty seveti percent of tile bousi~ig units. The co~nbustion ol 
clomeslic litel conlributes ;I lot of s~iioke g;~seous material a11d particulate 
ni;lttrr. N o  qua~ilitutive es t i~~la tes  are av~ilable on its n~ag~ii tude but. .  . .:'. 
Tliis pro1);ihly represents the earliesl recogniseable I'or~n of pollutioo 
alrlioi~gli its el'kcts oti indoor air Iiave o f l c ~ ~  bee11 u ~ i d r r  estimated but. 
(W110, 1072). ... .,: ,:' 

:o :. 
% 

5.10 l'herni;~l power p l ;~~i t s  produce st~lpliur dioxide. nitroern oxides, 
and p;~~ticul:ite iilatler. Tlicir illtensity and el-fccts are sobject to loc;itionai 
condition of tllr plant: type of  fossil liiel used and its quality ant1 che~nical 

4 
co~~il?osilion as well as teclinology uscd. TIius a tlier~iial pl;~nt loc;~ted in 3 ..:* 
densely populated place would d o  inore l ~ a n n  as compared to its l o c a t l o n ~ ~  
an area wliicl~ is iriliahited at low density. Si~iiilarly coal fixed tlicr~nal PI??!: 
C ~ L I S C  i i i :~xit i~i~~il  p o l l i ~ t i o ~ ~  ii~ld  IS lircd [lie le:ist. Likewise p1:lnty wit,$, 
turhi~le usiiig gas pressure are Illore efficient ;IS co~nysred to tliose wllich* 
combtist gas to genelate ste:ltIi ibr potver develop~iie~~t .  Tlie total prcsel?? 
installed capacity of  theroial power g e ~ ~ e r a t i o ~ ~  in Pakista~~ is ;~rountl 1442: . - 
Mw ((;01' 1'185 ;I). Tliis is gene~;iird ill atilnerous [mils which valy i n  si5e2 
l to~i i  I HMw a t  Abdull;~lil>ur ill  i;ais:~l;~b:~d district (Jollnson 1971)) to aroul!d .+ 
400 Mw ; ~ t  Guddu (G01' 1'185 b) .  A grneralised idea on tlie environ~nellp~!< 
i~npacts li~iclutli~ig air eniissiotls) 01' a tliermal power plant of I000 Mw; 

3 

capacity (Ilsing dil'ferent fossil of nuclear l i~els)  call be ohtailled fioill* 
tablt V-I. This table can serve ;is a pitid> (rtile o l ' t l ~ i ~ m h )  to esti~iiate lllc; 



TABLE V-1 

Comparative Environmental Impacts of 1000.MW Electirc Energy Systems Operating a t  a 0.75 Load Factor wilh Low Lrvels OF 
' 

. Environmental Controis or with Generally Prevailing Controls 

Air Emissions Water Discharges Sol~d Waste Land Use - - - - 
Tons Curies Se. Tons Cur~es Btu's Se- Tons Cur~es S e  Acres Sr- 

System (X 10') (X 10') verily (X 10" (X 10') (X verity (X lo3) (X 10') ver~ty (X 10" verlty 

Cool 

Deep-mined 383 5 7.33 3.05 5 602 3 29.4 3 

Surface-mined 383 5 40.5 3.05 5 3267 5 4.3 5 
W - 

Oil 
Onshore ' 158.4 3 5.99 3.05 3 ' NA 1 . 20.7 . 2 

Offshore 158.4 3 6.07 3.05 - ' 4 NA 1 17.8 1 

Imports 70.6 2 2.52 3.05 4 NA 1 17.4 1 

Natural Gas , 24.1 1 0.81 3.05 2 0 30.8 2 

Nuclear 489 1 21.3 2.68 5.29 3 26110 1.4 4 19.1 2 

NA - not available. Severity rating key: 5 - serious, 4 -significant, 3 - moderate. 2 - small, 1 - negl~gible, 0 - none. 
Source: Ref. (7). 
Source : Pl~iiip G:  Ilill, "Power Generation: Resources, Hazards, Technology and Costs". The MIT Prras. Camhr~rlgt~. 



quantity ol' pollutants wllicl~ arc being releascd by our tllerrnal power plallts 
01 d ~ l l e ~ e n t  types and sizes. Lc:~ving aside the exact inagnitude ol'etnissions, 
tl!c most unofrtunate aspect o f  t l~e r~na l  power gc~ieration i l l  Pakistan is tile 

siting of plants in densely popt~l:~ted. tnajor cities such as Karachi. L a l ~ o r ~ ,  
Fdi.;.ilabad, Multan, t1yder:lbad. Qtiett;~, Sukki~r etc. Tllese cities :~lso h a p p a  
to he nlaior industrial centres. the pl:~nts :Ire therefore p t ~ t t i ~ ~ g  additional 
s t r e s  on [!I? at!nospl~eric carrying ca~ucilit 's wliicll is already absorbing 
large qua~~t i t ies  of industri;il eflluents i l l  these t~rhail co111ple8ces of unpre- 
cedented size. 

5.1 1 Like other forms ol' air pollution, the magnitude of ii~dustrial pollu- 
tion hss not been fully assessed it1 I'akntan but spopdic surveys have been 
carried out in the country by some governmental institutions and  scientisls 
in a fcw ~najor  cities. In Karachi, the ~naster plan department of KDA had 
~nitiated a study in collaboration with the Pakistan Council for Scirrltifiu 
and Industrial Rrsea~ch (PCSIRI. Preliminary surveys i n  this s t r~dy have indi- 
cated that alarniing proportions of pollutants are releascd by a number of 
industries (KDA. The pollution stlrvey co1111nittec selected about 60 indus- ,, 

trial units in the city--'.all ol wllicll are a source ol'ilir pollution- cement 
plants, cl~emical units. c o l o ~ ~ r .  paint and plastic industries. cotton wasti ; 
-leaning, rubber, Tanneries. oil relioeries etr.  (KIIA). 

5.12 The results of  industrial einissions sample survey carried out by $ 
consultants of Environlnent atid Urban Affair Division (GOP, 1983) give,fa 
some more specific idea on the nature of  at~nosplleric pollution and their,' 1 impact in cities of Multan, Lahore, Pesliawar and Nowshera. Discussing the,% 
situation in hiultan the survey report states," the greatest gaseous pollution * -.g 
in Multan is caused by thick yellowish brown fumes of Nitrogen Oxides 4 emitted by Pak Arab Fertilizer limited. The gaseous emiisions also contain 1 

ammonia and l~ydrofluoric acid" (COP 1983). The effluents analysed out- .: 
7z 

side the factory indicated the intensity of 66 ppm for oxides of nitrogen. ' 
8 ppm for flourine and 1.02 ppm for  ammonia. The report adds.'' these 
emissions are causing respiratory diseages in the people residing near the ' 
factory. Obnoxious smells can be felt a t  even long distances from the source ,: 
in the direction of the wind.7eople complain about the nuisance but no.<: 
control measures have been adopted by the management. The pollutants 
released have also caused damage t o  the buildings. An extensive damage to . 
concrete structures was observed inside Pak Arab Fertilizer Ltd., due t o  the 
emissions of ammoniunl nitrate dust. The d"st has also very corrosive effects 



ol! t l ~ r  niotor veliiclt.~ parked ~ n s ~ d c  tlie factory premise5. Iluring winter 
lli~iitc the suspcndcd niattcr i~round the I'i~ctory ;Ilea ci~uses in~>ts  and t l ~ e  
,1>1htlily is very much ~educcd  tC;OI'. 1983 1. Tile risk of  respirato~y dihcases 
Jls aggravated it1 [his s i t u~ t ion  particula~ly if  the inbersion of tempt.rall!re 
: ~ k e s  pl:~cc 1 )u l in~  1073 inversion w.~:, repo~ted for a week in districts of 
h!iore. Gl~iranwula. C;ujr;~t and Jl~elum causing trallic accidents. Since fossil 
:~:c.ls arc burnet i n  \1n:111 qui~nt~tics .  and industri:~l pollutioli is also relatively 
lo\< tlierefo~-e t l~r history of Lolldon or Meuse wa\ si~vcd from iepea~ing 
itsell ' l~e~e. Howevcr. duct :ind soot rcniained t ~ : ~ p p r d .  

5.1 3 Tile situ:~tion at Kal;~ Sli:~l~ Kaku is enother typical cxn~iiplt. to show 
l~uiv tlie liigllly polluted iadu<tri,~l rftluents are hcing discharged in the 
airiiosphere t o  damage the ~ n v i r o ~ ~ r n s n t .  T l ~ r  result is that the I I U I I I ; ~  Iicalth 
i:, he111g exposed to co~is ide~ahl r  r~shs. The survey cond~icted by the Punjah 
Public Health Engineering 1)epartment (Iqhal. Ic)81-81) showed that 64.7% 
people of all age group were su l~ fe r in~  front vomiting. 50% froin pain in tlie 
chest (respiratory ailincnt) 64.7'2 froin sore throat. 61.76% I'ro~n clironic 
cou$li. 64.77;. from sore eyec and 6.75% from unconsioosness. Tlie Fa>eous 
e~nission had also caused serious da~iiage t o  plant life: the growth of plants 
had been rrtk~rdcd and tlit'ir 1e:lves blraclied. Intensive dunage also occured 
to tlie rice paddy which is the main casll crop ofi l ie  urea. Two  otlier indus- 
trial complexes situated in the vicinity of Kal;~ S l~ah  Kaku at Muridke and 
Laliore-Slieikliupura Road are also tlie cuusc ol'obnoxious ordour prevailing 
in the area wliicli is a grrat nuisance for the residents. 

5.13A The survey of' tlie air pollutants in Lahore (COP 1983) in~1ici1tt.s th:lt 
the gaseous eniissions froln lttelitid Chemicals are hazards to human ltealtli 
and damage the crops specially rice peddy wllicli is tlie tiiain cash crop of 
the area. The sampling carried out at site indicated the presence of  the 
following pollutants: 

I .  Sulphur Dioxide. 
2. Chlorine. 
3. Sulphur Trioxide. 
4. Particuli~tes. 

9 pprn 
3.5 pprn 
14 ppm 

182 ppm 

5.138 These figures indicate a severe nature of pollution in the arva. Tlie 
intensity of  the situation can he appreciated by the fact that obnoxious and 
toxic ordours are always there even in the areas for removed from the 
factory. There is also medical evidence of tlie ill efiects o f  these emissions on 



I l ~ e : I l i  I tlie l i~c to ry  \vorkc~s .  Aestliclic;~lly llle e ~ ~ v i r o n ~ n e ~ i t  has'hrell 
coml'letely (I:i~~iaped. 

5.14 I'lw survey ((;Of' Ic)X3) of raseous e~ilihsion I'ro~n v ; ! r~ou~  industries 
ill Pcsllaw:lr ;111d N o w s l ~ r ~ ; ~  i 1 i 1 1 : 1 e  illat t l i e ~ e  ih no sig~iilicanl gaseous 
pollr11.11il pr t ib l r~n ivitliill ~ I I C  eitics of P ~ s l l i l ~ i l r  and N o w s l l r r ~ .  flowever. tile 
w o ~ k i n g  : ~ t n i o s p l ~ e ~ e  witllili l l ~ e  p re~n i ses  o l  Sarilad Textile hlills. Nowsllera 
rei~i.~iil.; polltilrd ~ i t l r  illc :fir borrie I'ille cotlorl  rrsstr. It rras fot~il t l  t o  be 
11iobi conycni;~l ;~ f~ l iosp l i c re  lor  t ~ ~ b e r c ~ l o s i s  : I I I ~  aestlle~ll:~ (C;OP, 1983). A 
lligll c o n c e n t ~ : ~ t i o ~ i  (]I' p : ~ ~ I ~ c ~ i l . ~ t e  I11:tller was alho ~ io l i ced  insitle Ada~nj re  
I ' a ~ e r  ilnd Bo:~rcI h l~l ls  Noirs l lc~a near lillle grinding ~ n d  b:~g!:~ss cu t t i~ ig  unit. 

Sulpliur tlioxitlc c o ~ ~ c e n t ~ : i l i o ~ l  in tlie gaseous e~nis \ ions:~t  the  sulpllur 
burninc c l l : i i~~htr  was iilso 11o l i c~d  t o  be quite l~igl i  \vliicll poses strong healill 
11a~a1tl fur  tile w o ~ k c r s .  Sin~il:~rly 111 Nowsliera Engineering Works and 
P a k i s t : ~ ~ ~  I 'O~XICCO ('0.. A k o m  Kllattak a high concentration of  .particulate 
mat ter  w:~?, iioticed. Tlie i ~ b l c  below suml~iar izrs  the results of important 
paseoos pol lu tu~l ls  ant1 p;~rlicul;~te ~ i l a t t e r  ns experienced in tllrse industries 
during tlle survey LGOP 1083 1. .- 

. :, 
TABLE V-2 c ~ :  

.i I 
Pes l~ew;~r -Nowsl~m : I'art icul:~tr a n d  G:~seous l'.missio~~ by selected . ,Li: 

i~ldustries - .. 
rt*- 

. .  _ _ . . . _ _ _  - i , ,:: 
P:~rticnlate SO2 ('Q C2 ..i: 

S. No. N a ~ t ~ e  01' Industry M;~t ter  ' t~ ig / l  mg/l ing/l  i e;. % 
111gl I ... " 

- a? -,: 
I .  New Frontier (P~sII:Iw:I~ Tanneries). 65 30 - - ,ef. iE 

- . ><I$ 
3. ('olony Sarllad Textile Mills Ltd. 2 8 0  - - - . j I ~  8 

. . 
3. Ada~l l j recapi ta l  a n d  Board Mills. 3 6 2  55 - 8 -q 

5. Nowshen  Engineering Works. 1 8 0  4 . -  - -. 
. :  - -- - - 6. Pakistan Tobacco Company  Ltd. 285 .t -. ---_________-__-__--------------------------- 

Source: COP. 1983. !$ . 

5.15 T l ~ e  industrial e~niss ion survey conducted a t  Faisalabad by PCSIR. 
~ a b o r a t o r i ~ s  Lahore indicated tha t  the hazardo t~s  pollutants are being 
eniitted by t w o  industries: these a re  follows: 



T A B L E  V J  

. - . .. . -.-.-. . . - .. . .. - .- . -- - . -- .--- 
S.No. Na~ne  ot lnduzt~ y SO, CO SO, FI1 CH. 

ppm ppln ppnl ppm ppm 
. -.-.- - . 

I. A~III) :  Wcllure Izood Indu>irirs. - 50 .- -- 12,OOti 

The above f1gurt.s clearly indicate that lledvy air pollution is being 
caused by these emissions which exceed the li~nits pertnitted ill otller coun- 
tries. 111 lact t l~cse emissions ;ire resulting in an unco~nfortahle environment 
and the health ul' thc factory workers is also hcing affected (GOP 1983). 

6 The situation reraiding industrial pollution as of tohay vividly prr- 
srnted here. gives a picture of an atnluspl~eric ecosysteni that l ~ a s  been 
deteriorated it1 pockets (cities immediate surroundings ofindustries) but can 
still be saved, if proper actions are initiated wit11 out delay. Environ~nent~l  
conditions inside t l ~ r  I'actory preinises are particularly bad. I t  is tl~erefor. 
imperative tlist due recognition should he given t o  indi~striral hygiene and 
occupational heillth in conjunction wit11 environmental pollution control. 

Further it is important t o  note that the d e ~ r e e  and type of industrial 
air pollution is not only dependent on the source but also o n  the climatc. 
weather and topogc~phy. Thus wind direction and speed can transfer the 
pollution h a r a ~ d  from one area t o  another. Likewise inversion 01' tempera- 
ture can produ~.e deadly results in hravily polluted areas. It is therelbre all 
tllr Inore important that these and other related factors s l~ould be given due 
conbideration while pianning tile location and siting of new industries in the 
country. 

5.17 Tlir pollution problenl being generated by evcr illcreasing m ~ s s  trans- 
port. public and private vehicles is also assumiag alanuing proportion. T l ~ r  
exlraust containing large quantities of sulphur. carbon mono-oxide. lrad and 
nitrogen oxide in the urban almospl~era is not only a perpetual source of 
tl~~isarlce but a prime factor for incrc~sing incidence of austhama. clironic 
bronchitis and other rlisK~ses ol ' l~rart .  lung and skin. The cities of Pakistan 



S:~bil Srrcnth r~bbvl  Jumvr hk , I tn l~  Clnn~brr Kegrl tmprrr, 
P~ramrtur\ M:trlid N a ~ ~ r u t ~ h  du!. Centre Clotlt Bldg. 'I'owcr 01' Htlrns Rd. R a s  Stop \lurler 

Market ('ommerre 

Smoke uonecmlrrtion 530 5hU 630 662 640 6 92 b3tl 512 5711 482 425 
~up/m') 

'Data under publicatiun. 

Suurcc: KUA 11981). 



'I'ABLE V-5 

KARACHI 

Average Coneentrutron or' Poiluluntr' 

July la November, 1982 

I Evening) 

Sa bit Seventh Tibbet Jarnra bkshmi Charnbcr Regal Emprubs 
Parameters Masjld Numaish &y Centre Cloth Bldg. Tower of' Burns Rd. Bu, Slop Market 

Holp2lal hlnrket Cornrneruc ............................................................................................ 
Time. 6.15 6.30 6.45 5.15 3.30 3.45 4.15 4.30 4.50 5.25 5.50 

'~empcnture *c. 29.0 29.0 28.5 30.5 35.0 34.5 31.0 3 1 .O 30.8 29.5 29.5 

Air Vclocity (mlmin). 58.0 90.0 50.0 . 60.0 45.0 70.0 80.0 50.0 60.0 10.0 65.0 v3 
-4 

Noise IdD). 90-98 88-98 86-96 86-96 85-95 05-95 80-90 80-90 82-92 86-96 80-86 

(Srbon diuhldc lppm) 450 500 350 400 300 400 350 380 380 400 400 

Carbon monoxide (ppm) 25 ?O 20 30 10 20 18 7 I0 22 6 

Smoke cancernrralion 61? 512 580 660 530 590 570 5 10 615 602 580 



*Avrra&e Smoke and Lead cancenlmtron in the air around h i d ' s  Mozrr 

............................................................................................ 
NO.& Air Air 

Time Site Type of Veladty Directtan Temp. Humldily Srnukv Lend 
Vehicl~. 

APrernoon (1.30pm) A Light vehicles 3,075 230mlm8n W+E 3 5 ' ~  5 6% 680p1m3 .013@/m3 

Heavy vchiclcs 617 

Marning(IO.1Sdrn) LI Ligbt vehicles 4333 25Sm/min W+E 3 1 ' ~  62% 1245*/m3 . 0 2 4 ~ / m '  

Heavy vehicles 480 ............................................................................................ 
. A4M.A. Jinnah Road near Md Numnish 

B=M.A.linnah R a ~ d  near Gmmondir 
*Dan under publ~cation 

Source! KDA ( 1 9 8 0  



are Paced with peculiar traffic pollution problems due to (a) faulty vellicles 
on tlir road (b) deliberate use of inappropriate fuel mixture (c) ttemendous 
incre:~se in the number of vehicles. Tlir results o f  survey in the cities of 
K:~tachi and Lahore show that the air is being depleted of oxygen in large 
cities and is si~nultaneously getting contaminated by toxic and unwanted 
gases I'rom the automobile exllaust. The survey in Karachi exanlined two 
hundred and twney five (22.5) sa~nples at eleven points ibr live month 
,July-i'lovember, 1982) to assess the quality of air on the main roads, traffic 
intrrsectio~is, streets, lanes and by lanes at various timings (KDA 1981). 
Estimated data on Noise carbon hlonoxide. carbon dioxide, and smoke con- 
centration are given in table V 4  and V-5 for all these points. while table 
V-6 presents the concentration of smoke and lead around Quaid-i-Azani 
Mausoleum. The data collected so far shows that the air is grossly polluted 
in the city centre during peak traffic hours. The sane areas also face high 
noise level (KDA, 1% 1 ). 

5.1 8 IPHER (Sheikh e t  al, 1974) undertook a similar survey in Lahore. It 
was revealed that carbon monoxide concentrations on Shahrall-eQuaid-e- 
Aza~n in the city were higher than normal whereas maximum concentrations 
of ozone observed reached adverse levels by Californian standard. It was 
concluded that smoke from diesel engines was the biggest nuisance on the 
streets and responsible for lot of inconvenience and discomfort to  the 
citizens. Another survey conducted by the Institute (Hayat & Tariq, 1983) 
has again indicated similar effects. It has revealed that the particulate pollu- 
tion in the city has exceeded permissible limits several times. It has been 
estimated that of the total emission in and around Lahore the automobile 
exhaust contributes 14.7% particulate matter, 92.8% carbon monoxide, 
88.95% hydrocarbons, 63.2% nitrogen oxides, 50% sulphur oxides and 100% 
aldehydes. These studies amply demonstrate that in Karachi and Lahore 
emissions from automobile exhaust are approaching a limit where some 
control ineasures are very much desired. Studies and extensive surveys of 
other urban area are also needed to  find the ambient air quality and to  
identify the potential pollutants. 

5.19 Natural dust fall is another serious problem that deteriorates atmos- 
pheric ecosystem. Dust storms in summers are a'big nuisance in this regard. 
No data on natural dust fall is available for cities of Pakistan except for 
Karachi and Lahore sludied/KDA group studied it for Karachi in 1982, while 
Aziz e t  al (1974) of lHPER assessed it for lahore. Dustfall figures for 



Karachi around Quide Azams Mausoleu~n is given in table V-7 for three 
months. 

TABLE V-7 

Karachi: Dust Fall (Montllly Average), TonslSQ. MilelMontli Around 
Quidr Azaln's Mausolru~n 

Direction July Aug. Sept. Oct. Nov. 
............................................. 
East 186.1 23.5 18.1 

West 192.7 15.2 30.4 

North 1 . 1  12.1 13.8 

~ou.th 46.3 16.4 38.9 

(Four petri dishes t\anapling dishes) where placed in rour direction NEWS) on the dome or 
Quaid's Mazar) 

Sou<ct:.KDA r I981 I 

J 
7 

The figures for July are high cornpared to  the usual range ot'40-70 ; 
tons/sq.mile/month in U.S.A. The natural dust Fall in Lahore was found to; 
be much higher at a rate of about 1390 tons/sq.mile/month in June.  hi% 
figure is enormously high when compared to  the usual range in U.S.A. (Aziz 3 
et al; 1974). Similar or  worse may be the conditins in Multan and other1 
desert areas of Pakistan. Regular measurements of the natural dust fall are - 
necessary to know the.extent of pollution. On the preventive side measures .' 
such as tree pIantations and protective vegetative covering should be "sed'i 

.n 
and deforestation and overgrazing need t o  be checked. 

.. . . . - 1 

5.20 The increase in the levels of radiation has also started proving harm- 
ful. Some of the dangers of exposure to increasing radiation would be 
genetic deformities and cancers. One of the commonest sources of exposure 
to  radiation come from X-rays. In most of  our large cities such as Karachi, : 
Lahore etc there are hundred of X-ray clinics and laboratories. A sample 
survey in Karachi has shown that practically no safety measures,are used 
either for patients or for the operators and technicians (KDA, 1981). There 
is also the question of the disposal of radioactive waste, for these can remain 
active and continue to cause damage for as long as 30 years. In fact this is 



tile major worry of  all countries where nucle;~r tecl~nology is bring experi- 
ttlented witli and ut~lized. Vast containers carrying radioactivs wastes have 
heen dumped into tlie sea hut there is a constant fear of leakage and 

destruction of nlari~ie life. Sinlilarly some wastes have been disposed off by 
burying it in the ground. But it does not rule out the possibility to their 
being sc'tttered as a result of a natural calamity such as an enrt11qu;ike. 
Atoreover in Color:~do ( U S A )  it W:IS observed that underground dispos:lI of 
such illaterial had by itself triggered ofT a series of tl~inor tremors. Perhops 
illore daiigerous than bulk radicativc wastes are the numher of isotopes 
conti~~ually being released into tlic air and watrr by the nuclear plants. In 
some arras of the world these isotopes have turned op in potentially serious 
concentrations. The planners and scie~itists in P~kistan will liave to make 
serious attempts t o  word OK these hazard which may be further aggwvated 
by the increase in nuclear power generation in the fi~ture. The projected 
release of one isotope alone, krypton-85 an estimate sl~ows, coluld, witliin 
this century raise the level of radiation exposure of the general population t o  
6032 ol' tlie maximuni permissible level. It must be remembered that 
krypton-85 is just one of lOOradiocutive substances released by nuclear 
reactor and nuclear plants (KDA 1981 ). 

5.1 1 Increasing noise level in the atmosphere is another form of pollution. 
Noise is generally defined as unwanted sound. It is one of the worst 
pollutants of the urban environment. Apart from being nuisance. it has 
now been established from research that noise has harmful effects on the 
human systems. In repeated exposure t o  mild levels of noise, the result may 
be reduction in work output lack of efficie~icy o r  impairment of hearing. 
Noise interferes witli sound sleep leading to  fatigue. It can also contribute to  
stress-related diseases such as ulcers. The main sources of noise and vibra- 
tions are loudspeakers, vehicles, industry, aeroplanes and overcrowding. 
Pakistani towns are noisier than their western counter-part. Karachi with the 
noise level above 90 decibels (Table V 4  & V-5) is one of the noisiest cities in 
the world. Lahore, Pesliawar and other cities are no different. Noise pollu- 
tion in the West is checked by legislation but in Pakistan such kind of 
legislation alone will not help until tlie people are convinced that noise is a 
menace and take step to  curbit (Khan, 1984). 
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ENVIRONAIENT AND HUMAN SETTLEMENT 

G.1 Human settlmments are recogllised as having some of the features of 
an organism in that tliey consume resources, transform materials and energy 
and create new products and wastes. Thisis the perspective of the "metabo- 
lism of liunlan settleme~its", wliic11 has led to  their ecological planning. With 
in Pakistan the metaboliso~ of srriall settlements in a rural setting and their 
impact on the hinelerland is small-scale atid localised. The range of the 
impact is limited usually by how Sar a person can walk in a day and return 
by nightfall. Because people and animals are the primary means ol'transport- 
ing fuel, food and water, t l ~ e  quantities involved are small-just sufficient, to 
satisfy the very modest demands of peasant folk. Moreover, the impact of 
whatever residue remains after the food, water and fuel have been used in 
the settlement are minimal, because wliere the level of subsistence is low 
nearly all wastes are regarded as resources and use can be made of even the 
  no st unlikely tnaterial. Thus wastes from food are fed to  animals whose 
dung is used for fuel and brick-making or returned t o  the land as fertilizer. 
What little is not-re-used is relatively easily assimilated by the local resources 
of air, water and land. 

6.2 The situtation is completely different for large urban centres. Here 
the transporation network brings in people and supplies from a vast area and 
concentrates them into a relatively small one. This give rise t o  mobility of 
people (a~irgation) and movement of food, energy and water resources from 
Peripheral areas t o  the centre and its immediate environs. As affluence in the 
city grows, the perception that sees all wastes as resources dies, and more 
and more of the waste products of urban metabolistn are cast back into the 



environment in qu;~ntities so largc that the local water, air and land can no 
langer assimilate them and pollution results. This poliutioii poisons not only 
the i~iimediate ? t l v ~ r o n ~ n c ~ ~ t  of the city itscll' b r ~ t  extends into the country. 
side affecting the productivity of the land upon which tlie city's survival 
depends. 

6.3 Urbani7ation involving the reloc:~tion of large nu~iiber o f  people 
from rural, sparsely populated areas into more densely populatrd cities and 
their suburb is not i~scessariiy a process which leads to environmental 
degradation. For example, urba~iization can provide the labour force needed 
for large-scale econo~iiic develop~nent project. Econo~iiies of scale allow 
Inany amenities-e.g. seivage disposal. electricity, transporation, health care, 
education-to be provided at a lower per capita cost and in the rural areas 
(ESCAP, 1984). However, the possible advantages of urbanization will not 
be realized i f  nations undergoing strong demographic shift (towards cities) 
fail to  invest enough resources in urban areas t o  develop tlie urban infrastruc- 
ture needed and to allow increasing populations to load economically and 
physically healthy/lives. Urbanization not only concentrates people: it also 
concentrates economic opportonities and environ~iie~ital pressures. A nation 
that is unable to exploit the opportunities and alleviate the pressures througli 
intiovativ~ economic and environme11t;il planning lind that unchecked 

urbanization can pose enormous economic and e~ivironme~itol problems that , 

become more and niore difficult t o  solve as the poulalion beconies denser. ! 

> 

6.4 Like other developing colilltries, Pakistan is suffering from the ' 
negative effects of urban agplorneration and concentration. It has not heen ; 
able to take advantage of the potential economic benefits of population .: 
density Per capita income i n  the country allows only subsistence living with 
low public consutnption and investmetit levels. Therefore, the resources 
a<ailable for the development of urbun infrastructure are meagre. Uespile 
these heavy dozes of investn~rnts have made through they have Failed to 
keep pace with the unprecedented needs arising out of massive rurz~l-urban 
migration. It may be added here that resources have been drawn even from 
the rural areas for urban investments. (PEPAC, 1983). This llas aggravated 
rural poverty, triggering of further migration thus adding to the n~iscries of 
both rural and urban areas. Spatial shifts in the location of populatio~i there- 
fore constitute an extremely important dimension of the ~ rob lem ol human 
settlements in Pakistan. 



Pakirlan.*Popultliun Slze. Rural.Urbm Ratio and Growth Rate. 1901-1981 

............................................................ 
Population in thousand Proporuon Annual Growth Rate 

Year ................................................ 
'Total . Rural Urban Rural Urban Total Rural Urban 

1972 65,309 48,715 16394 74.6 . 25.4 3.67 333 4.76 

1981 . . 84.253 61,270 23583 71.7 28.3 3.1 258 4 3 8  
............................................................ 

Source~Populatiall Census Organization 
'including tribal areas 

r' 
6.5 Within this century (Table VI-I) the rural ratio in total population 
constantly declined in Pakistan except for the decade 1901-11 Evidenfc 
indicate that it was not due to any significant differential in rates of urban 
and rural natural increase. According to the pupulation growth' survey 
(1976) as well as recent fiadings on fertility and mortality in Pakistan, the 
rate of natural increase in rural areas is almost the same as that in urban areas 
(Alam and ~ h i h ,  19821, hence the rural decline and urban gain is mainly due 
to the rural-urban shift. About 2.5 million net migrants were estimated in 
the urban areas of Pakistan in 1981 which constituted about 15% of the 
total urban population, (Khan and Karim, 1983). percentage of gross mig- 



rants was inucll larger as sllonn by duralion of ~nigration and n ~ r a l  urban 
residence in table V1-2. 

TABLE VI-2 

Pakistan: Percentage of Gross hligrants (Age lo+)  by Residence and 
duraliori of hiigration 

--------- 
Ducttiot~ of hligra tion Dtrretior~ of hligration 

Current 1973 1981 
Residence 

< I 0  yrs. IOtyrs. All <lOyrs. IO+yrs. All 

Rural 3.0 12.2 15.2 3.0 7.6 10.6 

Total . . 5.3 17.6 22.9 5.1 11.0 16.1 
----------------------------------------------- 

'Sor~rce. n Posr.Ce,,nrs ho 

Source: a Port-Cenws Itousing. Eeonontrc and Demorgraphic survey Vol. 11, Populatron C'ensus 
Orpnlsauon 1973. Irlan~abad. 

b. I'opulal~on (-ensus Orpanisation 1981. Special tabulations. 

In addition to intern:ll migrants, some 1.7 million Pakistanis migrated abroad 
during 1971-8 1 period: 82.8% of these originating in rural areas. Tliis again 
indicates the large scale exodus that is taking place fro111 our rural areas. 

6.6 The q u e s t i o ~ ~  of exodus of out-migration froin rural areas and in- 
migration to urban areas, lras been a matter of great concern to both urban : 

and ntral pla~uiers. The urban planners are worried as how t o  Illanage tile . 
cities growing out of proportion as ecological system, in tile wake of  
'pressures generated by the ever increasing demand on already overburdened 
facilities and services there. The task for rural plariners is equally tough. The 
environmental problems here can be discerned in the disturbed demographic 
balance loss .of man power, damaging family and social relationships and 
other serious ecological implications due to  impairment of economic activi- 
ties by such processes as soil erosion, operating intensively in fields aban- 
doned due to  lack of manpower for tilling them. 

6.7 Pakistan's rural population living ,in some 43,000 C O P ,  1985) 
villages is al~nost  totally dependerit on the productivity of land. Out of 9 

jmenustik
Rectangle



miilion rural households in 1980 (GOY 1980.a). 6.3  tii ill ion or 70% were 
agricultural lio~iseholds (GOP, 1980h). Production conditions, and therefore, 
the social organisation of :~gric~~ltuml production, is the key to the proper 
maintenance of rura! populntio~t in Pakistan. An important feature of the 
country's agriculture is tlie predomit\ance of small firrliiers. A study of such 
farmers owning land below 8 acres in Punjab, revealed tltat about a fourth of  
tliem were unable to meet the basic needs ol' their farnilies from their incolne 
froin land, and had to obtain loans for achieving a subsistence level of 
consumption (Iluss:iin, 1980). The income and expenditure survey of 1979 
found that about a third (30%) of tile nlral population earned less than Rs. 
600 per nionth, an amount tlvat has been used as a tlireshold of' absolute 
poverty (Ahmad, 1984). Rural poverty has been a major push factor for 
outmigration from mral areas but a variable that 11as out-weiglttsd this is thk 
decline in rural carrying capacity, which in turn niay be attributed to such 
other factors as: 

(a) Slow progress in agricnltural sector (expect during the third 
and fifth plan periods). 

(b) The decline in per capita cropped area for rural population 
from 0.46 hectares to 0.3 1 liectares between 1951 and 1581 
(GOP, 1982). 

(c) Low crop yields which are about 113 of the particular seed 
varieties being used (COP, 1979). 

(d) Inefficient land and water nianagelneiit prdctices (COP 
1983). 

(e) Failure t o  adop appropriate teclinology and to introduce 
such mechanization in agriculture. which, while increasing 
denvatid for skilled workers, resulted in decline in the 
absorption of uriskilled workers. 

IT) Inability of  non-agricultural occupations in rural areas t o  
open up employment opportunities (PEPAC, 1983). 

(g) Environniental degradation by deforestation and desertifica- . . 

tion (including soil pollotion). 
6.8 The increase in tlie carrying capacity of rural areas ibr labour absorp- 
tion in future would require many changes, which include rec1,amation and 
expansion of agricultural land, iinpr&ed irrigaho~i efficiency, increased crop 
yields, adoption o f  appropriate technology as well as institutional changes in 
the rural society t o  reduce the inequality in tile distribution of land owner- 
ship and income. Most of these factors are not mutually exclusive, for 
example improved irrigation efficiency would help it1 cliecking the deteriora- 
tion of soil through water logging as well as in expanding irrigated agricut- 
ture. In addition to these a more fundamental change is required in the 



planning. perspective at iislional as well as regional levels to realise that (a) 
The distribution ol' populalion is as significant for resource use as  is its size 
and growth. (h)  Human settlements do not exist in isolation and their deve- 
loptnent requires a holisttc treatrlient whereby hot11 rural and urban sectors 
have to he treated as components of  tliesaxne interacting sysleni. (c) Popula- 
tio~i/settlenie~it distribution, technological alter~iatives arid institutional 
aspects of  resource developiiient are all interlinked and critical determinant 
of ecosystem capacities, (d) All these critical factors are affected by national 
policies (micro-econo~tiic and sectoral) and are amenable to ri~anipulatinn by 
policy instruments. And firially (e) Dominated by inan's decision inore than 
any otlier ecosystem l iu~nan settleinents both individually and collectively 
are faced more severaly with the conflict between the needs for environ- 
mental stability and short tern1 economic gains experienced in otlier eco- 
systems. 

6.9 The process of economic development brings a number of changes 
in the human settlement system. A critical dimension of this is the inevitable 
urbanisation of  a rural society. The process usually progresses with the rapid' 
growth in industrial, service and infrastructural sectors, with a reduction in 
the overall dependence on  agriculture. A resume of planned development in 
Pakistan sliows that the growth in industries has consistently exceeded the 
parallel growth in agriculture (Table V-3). 

TABLE V1-3 
Pakistan: Economic Growth by Sectors 

Sector 
First Second Third Non- Fifth 
Plan Plan Plan plan Plan 

1951- 1960- 1965- 1970- 1978- 
6 0  65  - 7 0  ' 7 8  83 

Agriculture. . 2.4 3.4 ' 6.3 1.7 4.4 

Manufacturing. 5.2 1 1.7 8.1 3.5 9.0 

Large Scale. 7.6 16.8 9.9 2.2 9.7 

Other Sectors. 3.6 8.3 6.6 6.2 6 .O 

GDP. 3.1 6.8 6.7 4.2 6 .O 

GNP. 3 .O 6.8 6.8 4.9 6.5 

Source: Government of Pak~rtan,  Plmniq Division (1983). Sixth Five Year Plan of Pakistan. Irlm 
atud. 



The table reflects a rapid expansion of industrial econolny. This was accom- 
panied by increasing urbanisatio~l with higher level of wages, and i~icornes in 
tlie cities on the one hatid a ~ i d  growing ~ii l~iiber of slurns and squatters on 
the other. 

6.10 On the whole, three phases have been identilled in the process of 
urbanization in developing societies. The first of these rel:~tes to primitive 
societies. It is cliaracterised by a general even distributiori ot' the urban 
population in a number or s~nall urban centres. The second phase, coincides 
with the initial stage of develop~ilent. The growth of one big city tlie primate 
city is much more rap~d as cornpared to other urban centres during 
this phase. The primate city tends to  dominate tlie srttle~iient scenario due 
t o  a nunlber of social, political and economic reasons.The last phase dawns 
when the development process reaches an advanced stage. This stage is 
marked by redistribution ot' urban population over a number of cities and 
the urban society returns to  tlie original multi-polar state with the primate 
city losing its don~inatice (iloselitz, 1962). In case of Pakistan, it is too early 
to  describe the growth of large cities in ternis of this model on tlie basis 
of the experience of  only 38 years. Partition of the subcontinent in 1947 
changed the entire demographic situation as the region pow comprising 
Pakistan was part of a rnuch larger country. However, since 1947, trends the 
emergence of a bi-polar urban society can be discerned, \pith two large cities 
of Pakistan, Karachi atid Lahore dominating two econolnically and socially 
distinct parts of the country (Ahmad, 1984). 

6.1 1 At the t i~ne  of independence Pakistan was predominantly rural with 
only about 18 per cent of tlie total population living in urban areas. Since 
then the rate of urbanisation has been f3irly rapid and tlie urban population 
has quadrupled between 195 1 and' 198 1. The intercensal urban population 
growth rate has been consistently higher than the growth rate of the rural 
population, although there has been a slow deceleration of tlie urban growth 
rate in the last three intercensal periods (Table VI-I). The present urban 
population lives in about 415 cities in Pakistan which can be devided into 
three categories according to their size i.e. large cities with population of 
100,000 and above, intermediate cities with population of 25,000 t o  
100,000 and small cities liavingpopulation of less than 25,000. As table V14 
indicates, intermediate cities have shown an accelerated growth rate in the 
last intercensal period (1 972-81) whereas there has been a rapid decelera- 
tion in population of small cities. Large cities have shown a slow decline 
in their growth rate in the three intercensai periods, although their growth 



rate still remain considerably higher than the rest of  urbdn areas. Urbanisa- 
tion .in Pakistan thus still retains a bias in favour o l  large cittes (Ahmad, 
1984). At the turn of century Pakistan had no tnilliot~ city and the cities of 
100,000 or more were only two in number viz Lahore and Karachi. Even at 
the time of independence there were only 8 cities of 100.000 and none of 
these had achieved a rnillioti size iliarachiachieved a million size after tlie 
influx of refugees in 1947). By 198 1 however, three cities, Karachi, Lahore 
an Faisalabad exceeded a mi l l io~~  mark \vhere as 29 cities (including million 
cities) crossed 100,000 size and accounted for 57 per cent share of the total 
urban population of tlie country. 

Pakirlall: Llrhan (;rou.11! by city-size 

. (Population in n~illions) -------_---------------------------------------------------- 
1951 1961 1972 1981 ............................................................ 

I. Population of large 3.06 5.49 . 10.49 16.06 
cities ~100.000 md (6.3) 15.71) (5.17) 
above). 

2. Populltion of inter- 1.46 2.04 2.91 4.44 
mediate cities (25,000 13.42) (3.09) (5.1 1) ..,.. , . 
to 100,000). 'z i 

4 
3. Population of small 1.50 2.1 1 3.19 334 3% 

(352) (3.60) 1054) ~ilie:(less titan 25,0001 r% 
' -3 
37; 

(Figures in brackets show inlercensal average .egrwlh rates). 
. 

.-A :$ 
..L 

Source: Population Census Organlulron. :l!F:- -. 
,..5' 

6.12 Amongst the milion cities, Kanchi was Pakistan's firs; capit$$ 
(1 947-59), the only seaport and major destination of muslim refugees fro? ! 
lndia in 1947. The post-independence development strategy reinforced this : 
by making it attractive for industrial location. The subsequent polarisatib;;; , .  ' 
of economic activities (inspite of the transfer of the seat of Federal govem: ; 
ment to islamabad), generated strong 'pull' forces resulting in the tremen: 
dous inflow of man and material from the rest of the country. The second.. . . , - -  
million city has been Lahore the capital of the Punjab Province, since very, 
very long (even before independence. It was also an important comrnercg!? 
and industrial centre of the province and headquarters of the railways..'lt.! 
has remained the primate city of this part. of the subcontinent throughd~i: 
this century. Even in 1901, it accounttd for over 50  per cent of the urban. 

i, 



population of the undivided province of Punjab (Burki. 1973). Faisalabad 
tlie third million city started as a canal colony ma~idi (Market) town which 
rapidly industrialised attracting textile units in large number 
winning the nick-name "Manchestrr of Pakistan". Thousands of migrants 
have tnoved into this city frotn surrounding mral areas t o  Inan the niulti- 
plying industrial units and for seeking employment in increasing service 
opportunities. 

6.13 While both Karachi and L:ihore can be described as prin~ate cities for 
their own hinterland Faisalabad is heading fast towards their path. Karachi 
plays a far more significant role in national developnlent. According t o  a 
recent report the city llousing only 6 per cent of tlie total population of 
Pakistan, accounts for 15 per cent of the country's GDP, 42 per cent of tlie 
value added in large scale rna~lufacturiilg, 35 per cent of employment in large 
scale industry, 50  per cent of bank deposits, 7 1  per cent of capital issue and 
25 per cent of  federal revenues. Inspite of this, poverty level in the city is 
fairly Iiigli. According t o  one calculatio~l (IBRD, 1983). 26 per cent of tlie 
house-holds have less than Rs. 600 per inontll income, as con~pared with 14 
per cent for the entire urban population of the country. Thus the primate 
city has more than its due share o f  tlie absolute poor. 

6.14. urbanisation or tlie concentration of more and more people into 
fewer and fewer cities is regarded as one of tlie major environmental threats 
of today (UNESCO, 198 I). The process is expected to  escalate in Pakistan 
but even if the present trend continues,.it has been estimated that by the 
year 2003 (end of  tent11 Five Year Plan) the number of tnillion cities in 
Pakistan would increase to  nine. Overall large cities (100,000-1,000.000) 
would be 88  'in number accounting for 78 per cent of the projected urban 
population (PEPAC. 1983). The niillion cities alone are expected to acco- 
modate as many as 36 million people. 

! The implication of this kind of fast urbanisation in relation to  human 
well being and environmental quality can be summed up as: 

(a) Declining environmental quality in urban areas through air, 
water and soil pollution, noise, modifications to  microclimates 
and loss of natural areas; 
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(b) Severe degradation of the surrounding environrncnt and ecolo- 
gical systems of urban liinterlands, exerting heavy deniand on 
their resources : 

(c) De~nograpliic transfoniiations tlirougli tnigratinn in rural and 
urban areas, wliicli have severe social, econo~n~c,and environ- 
mental consequences: 

(d) Inadequale housing, transpo1t:ition. public sc~vices Ovater, 
sanitation, scliools, lirnlth etc.) wli~cli tlireaten Iiunian health 
and quality of life: 

(e) High rates of i~ne~nploynient and related social patliologies, 
such as crimes: 

(f) Urban poors wlio are vulnerable to deficiences in food, ground 
water. fuel and other basic needs: . . 

(g) Massive increases in public expeliditurc in citi?s at the cost of 
otlier parts of national economies: 

(11) The threat of political instability; 

(i) The threat of environmental non-sustainability. 

6.15 Although urbanisation process has affected all part of the country 
and all sizes of liutnan settlements in one way or another but the intensity 
of impacts are most critical in the large cities. There are indications that ' 
several large cities in Pakistan for instance Karachi. Lahore, Faisalabad,, 
Rawalpindi, Multan. Hyderabad, Gujmnwala,and Peshawar, amongst otlien,. . 
not only face the traditional environmental problems such as lack of sa~ i i t a~ :  ; 
tion, chronic shortage of services, polluted air and water, disappearing o p e d  : 
spaces and recreational areas, traffic congestion but newly emerging problenis .= 

are adversely taxing the capacity of the surrounding ecosystem to  sustain:: 
the growing population. Some of the more critical environmental issue (both: : 
new and traditional) have been described in the following account by citing 
specific examples. . . 

6.16 One major problem of urbanization in Pakistan is the eating up pf 
cultivated area by concrete structure of ever expanding cities. In most cases 
this encroachment has been on prime agricultural land. Thus Lahore and 
Faisalabad which had several patches of agricultural land about 25 years .: 
back, have allnost no arable land left within the city limits. A case study of 
Peshawar <is revealed that the city has lost over 2700 hactares of agricul- 
tural land t o  urban user over the past 20 years. This is in addition to  over 
400 11a of waste/vacant land that has also been eaten up by exapnding urban 



funct~ons. Indeed a matte; of great concern is shrinking land under parks anu 
geen  spaces. Their area has gone down from 163 hactares t o  only 75 
hactares. (Table VI-5). The siluation is not much different in other cities of 
the Punjdb and N.W.F.P. In fact, urbanization has occured in these two 
provinces mostly on the prime agricultural land, especially because ~iucleus 
human settlements which exploded into highly urbanized ones, were built on  
this kind of  productive larid. 

TABLE VI-5 

City of Peshawar: Ecological changes in land-use 1965-85) 

Area (Hactares) Percentage 
Land-use ------------------------------ 

1965 1985 1965 1985 
-----------_-__-__I-------------------------- 

Residential 
Agriculture 
Education 
Parks and Green Spaces 
Civic and Public 
Administration 
Graveyard 
Co~nmercial 
Industrial 
Culturable Vastelvacant 
Woodland 

22018 22018 100.00 100 ............................................. 
Source: Khan, M.A. (Under prcprstion) report of the Project Impact of metropolitan expansion on 

the ecology of rural urban fringe, a case study of Pesikawar. 

6.17 One of the corellaries of rapid urbanization is exponential growth in 
the demand for water, coupled with a dramatic decrease in the quality of 
surface water and a critical lowering of ground water due to high pumping 
rates. In cases, drinking water is provided from catchments, even when the 
water quality is unsatisfactory. Further to make water drinkable, certain 
halogen-organic compunds are added to it.They are suspected t o  be carcinoge- 
nic if they exceed certain limits. Therefore, environmentally sound methods 
for restoring the quality of drinking water for human settlements have t o  be 
found. 

jmenustik
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6.18 Access t o  clean water supply is available only to  77 percent of  the 
urban population. Only 30 percent have house t o  l~oost: connections and the 
rest are being served by stand-posts or  public taps (GOP, 1983). Per capita 
water consun~ption in urban area is 30 gallons per capita per day (Nizami, 
1983) which is about the bare ~ninimutn to  sustain a human life. Even so 
situation is not uniform. It varies among cities and even within tlie sanle city. 
Watersupply position is particularly bad in big cities. In Karachi, lor example, 
total demand for water is estimated at 327 million gallos per day (MGD). 
Actual supply in 1983 was only 2 17 MGD. Only 3 8  percent of  the people in 
Karachi have house-to-house connections, 46 percent get their supply from 
co~nmunity stand-posts and 16 percent from tanker trucks. Per capita daily 
consumption of water ranges from 50 gallons capitalday in Lahore to 37  
gallons/capita/day in Karachi and 25 gallons/capita/day in Hyderabad 
(IBRD, 1983), but distribution of water between the more affluent and less 
affluent section of cities is extremely unequal. Though the water is treated 
adequately in bulk, when it reaches to  consumer after mcuh of it being 
wasted through leakages, it is badly polluted. Moreover water mains are 
underutilized because o r  lack of connections in residential areas. 

6.19 Seweragelsanitary systems are limited t o  parts of a few major cities 
and the remaining urban population depends for waste disposal on septic 
tanks, soak-pits o r  overflows into storm drains. Only 48 percent of the 
total urban population has access to sewerage system (GOP, 1983). In 
Karachi, the biggest city of Pakistan installed sewage treatment capcity is , 
only 40 million gallons per day (Table Vl-6) relative t o  the water intake of : 

100-120 Million gallons per day. Only half t o  three fourth of that capacity is, 
operative, for want of proper management, and the entire sewerage system is : 
capable of handling only 4 percent of tlie biological oxygen demand genera-" 
ted daily (KDA, The high overall rate of urbanisation and lack of proper 
sanitation have caused wide-spread pollution of drinking water and aggravated 
the existing unsatisfactory environment in human settlements of Pakistan.' 
As a result of improper disposal of human excreta (in many areas there is no , 
disposal) from the housing environs, a very large number of children suffer 
from hookworm a t  a period when they undergo intense physiological develop- 
ment. This leads not only to  a considerable loss of food value but also makes 
the children easily vulnerable to  the attack of other diseases. 

.? -' 
6.20 Solid waste management is another serious urban problem in . 
Pakistan, where manual storage is practised often with the help of open 
inotor vehicles, but also using carts drawn' by animals. Most of the waste in 



the countiy is disposed of by crude dumping. Solid waste not only effects 
public health to a great extent but also contributes towards air pollution and 
water pollution as well. The putrefying organic waste is a fertile medium 
for spreading diseases especially when the outburst of house flies occurs. 
Foods sold by hawkers are greatly contaminated especially in front of  school 
gates where children purchase these things to eat at break time. Karachi 
alone generates. 

TABLE VIG 

Karachi: Sewerage generation and Management 

Sewage Generated 
Pollution Generated 
Per Capita Generated 
Population served 
Connections 
Collection network 
Treatment plants 
Sewage treated 

Sewagte rate 
Staff employed 

192 MGD 
1236 ton BOD 
357gm BOD 
28% 
3,10,000 
2,140 miles 
2 of.20 MGD 
30 MGD . 

Capital cost Rs. 2855 million 
Annaul expenditure Rs. 139 million 
Annual Revenue Nil 
Agencies Responsible Karachi Water & 'Swerage 

Board. 
Source:KDA "~nnronrne-nal Pollution:Slatur report on the city of Karachi. 

5880 tons of solid waste (Table VI-7) every day only 33% of the 
generated waste is transported t o  the dumping sites and the rest is left on  site 
to deteriorate creating a highly undersirable dirty environment. Because of 
the inefficient system of disposal the practice of burning part of the refuse at 
site has also become very common and this adds greatly to air polluiion. 
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Thus those houses-that may not be directly affected by dumps of solid wa 
are affected by the emmission of smoke. 

TABLE VI-7 

Karachi: Solid waste generation and Management 

Daily generation 	 5880 tons 

Rufuse collection points 	 3873 
Refuse bins 	 2513 
Trucks & tractors 	 155 
Area served 	 55% 
Refuse transported 	 33% of total 
Dumping sites 	 North Karachi & Korangi -

Annual expenditure 	 Rs. 136 million 
Annual Revenue 	 Rs. 27 million 

Agencies responsible 	 KMC, KDA, KPT, Cantt. 
Boards, SITE,PWD, Defen 
Authority. 

Source. KDA .nvironmental Pollution:A status report on the city of Karachi. 

6.21 The government has recently agreed to establish two compost piat 
in Karachi that will turn garbage into organic fertilizers. One such Ptif 
being built at SITE and another is scheduled for the Korangi area:lT1 
refuse composting plants aim at producing 24 tons/hour of comnpostj9 
principal input for these will be the city garbage. The raw material 
converted into manure (compost) which can be used directly !qrA 
combination with other artificial fertilizers for agricultural purposes. 
composting process will be the cheapest method of converting garbage'ai 
manure. It compares very favourably cost- wise with artificial fertilizer, 
production cost of which is highly epaital intensive. Apart from cost SaW 
the establishment of these projects, will help in keeping the city clearfls 

recycling process. Other thickly populated cities like Lahore, Multan, Fais 
abad and Hyderabad generating huge amount of rubbish-domestic refusesi 

human secretions daily should also explore the possibility of comlpostU 
There are many other ways for disposal of wastes beside composting so6II 
landfills, recycling plants etc. It is particularly easy to dispose of waste.J! 
greater vegetable and putriscible material through composting. But the no 

biodegradeable material like plastic, create a serious problem of dispos 
Unfortunately use of such material is constantly on the increase in Pakista 
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knalysis of garbage samples from different areas in Karachi by Beg et al
 

1985) shows that percentage of biodegradable material in this waste is low
 

<compared to western cities but high as compared to non-western cities of
 

1jlcutta, Madras and Jakarta (Table Vl-8). 

TABLE Vi-8 
BESr 

Karachi. Physical charjcleristics of city rely, e (; by weight) 

Bangkok Jakarta Calcutta Madras Paris London Ne York Karachi
 
Plac IThai- (Ind.o- undia) (India) (I rance) U.K.) (U.S.A.) Pakstan)
 

land) nesia)
 

24.6 2.0 3.18 71.85 34 38 50 3.6 

Plastics 7.0 2.0 0.65 0.88 4 2.5 3 2.1 

bgs 0.6 3.6 4.8 3 2 1.1 

1,0 2.0 0.66 0.95 8 9 8 0.2 

Cbss piecet 1.0 1.0 3.8 0.95 8 9 8 2.5 

lines* 8.3 25.0 340 28.0 20 11 7 18.2 

Conipostable Matter 44.0 60.0 47.0 48.0 15.0 24.0 18.0 52.0 

Moisture - - 41.11 36.63 35 25 30 43.5 

"Includes fine sized material. i.e. dust, ash etc. 
Source: Beg et.al. (1985). 

6.22 Human settlements in Pakistan also face serious problems in housing
 
both in terms of quantity and quality. Quantitywise the estimated shortage
 
of houses work out to be over 3 million units which amounts to roughly 25
 
Percent of the households in the country (GOP, 1985). Another manifesta
tion of the rapid worsening of housing situation is the increase in the number
 
of slum and Katchi abadi (squatter) dwellers in the urban areas. It is estima
ted that presently about 25 percent of the urban population in the country
 
lives in slums and squatters. A comparative study of 1972 HED Survey
 
(GOP, 1973) and 1980 Housing census (GOP, 1980) shows increase in
 
condition of overcrowding. The occupancy rate per housing unit during this
 
Period (1973-1981) went up from 6 to 7 persons whereas the room density
 
'Persons per room) increased from 3 to 3.5.
 

23 Statistics on quality of housing are not very encouraging either. Only
 
Percent of the rural houses are reported as pucca (GOP, 1980) while this
L 
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proporition is 43 percent for urban areas. About 6 million people are livin 
in slums and squatters in urban Pakistan. The situation is particulary grave i 
Karachi where 2 million slum dwellers (35% of the-city's population) have at 
average of 4.7 persons per room (Faruqi, 1982). There numbers is said t( 
grow by about 200,000 each year (IBRD, 1983). There are 0.82 millio 
dwelling units in Karachi out of which 30 percent are 'Semi pucca. I 
number of these have been constructed on encroached land formin 
squatters settlement (Katchi Abadies). There has been an increase it 
squatters in most large urban centres of Pakistan. According to a stud' 
carried out by the E&U A Division, upto 23-3-85 the. province of Sind I 
reported to have 1226 Katchi Abadies. The squatters in Sind are spread ove 
an area of more than 22614 acres covering polulation of 3.24 million. The 
Punjab province has 824 squatters settlements spread over an area of 5291 
acres covering a population of 1.30 million. No Katchi Abadies exist in th< 
Privace of NWFP while the Baluchistan Province have identified 18 majo 
slums inhabitated by 100,000 persons. In a study of slums in Lahore, Gulza 
(1981) reveals that the size of slum varies with the area available for free 
development. She identified small clusters of 65 households in 'Najaf 
Colony as well as a settlement of 7000 people in 'Daras Barey Mian'. 1 

6.24 A common feature of resource allocation in Pakistan is the bias ii 
favour of the urban sector. Thus in provision of development funds, soa 
services and determination of sectoral priorities, greater benefits are receive' 

by urban areas through investment, pricing, and control and regulator' 
policies of the government, and also through development of infrastrctu 

and location of industries and financial system (PEPAC, 1983). Urban-p 
capita income are, therefore, understandably higher than rural per 'Cat 
incomes but the problem of urban poverty has become more serious oC 

time (Ahmad, 1984). The operational definition of poverty can be taken 

level of per capita expenditure that fails to satisfy the minimum basicZ 

of an average individual (Nasim, 1973). The household income and expeO 

diture survey (1979) reported that 21.4 percent of households and 

percent of the urban population in Pakistan earned less than Rs. 600 wht 

has previously been defined as the threshold of absolute poverty in 

profile. Total urban population in 1979 was estimated to be 21 mit 

(IBRD, 1982). Thus the number of absolute poor in urban sector in 

comeis upto 2.94 million, If, however, the poverty line is raised to Z110 

earning below Rs. 800 the number of urban poor would more than doubJ 
28.7 percent or 6 million persons. It is interesting to note that inCd 

distribution turns out to be more skewed in urban areas than in the _,, 
sector (Ahmad, 1984) "While in the rural sector 30.1 percent of populaho 
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earned less than Rs. 600 and their share in total income was 21.2 percent 

(with income co-efficient of 0.704), in the urban sector, 14 percent of 
population received 7.4 percent of income (income-efficient:0.5 28)". 

6.25 The urban poor mostly consist of fresh migrants from villages and 
small towns who are either unemployed or only causally employed in the 
informal sector. They also include part of the urban population which has no 
access to either ownership of assets, or general or vocational education- They 
are generally unskilled with very low educational levels. Primarily they are 
engaged as workers in production, sales and service sectors which are the 
traditional refuge of unskilled labour. The average size of their household is 
smaller (2.3 to 4.9) than the average for urban population (6.4), indicating 
that many of them have left their dependents back home. A very large 
number of households have only one earner (Ahmad, 1984). A case study of 
urban poverty in Rawalpindi (Wasay, 1979) found that the number of 
absolute poor and the number of unemployed almost coincided. Amongst 
those employed 60 percent had education, below primary level and 78 
percent were unskilled workers in production (42 percent) or service sector 
(36 percent). It was also found that 59 percent of these were married males 
in prime working age (25-35 years), the age at which people are more likely 
to migrate to big cites in search of new opportunities. 

D. Naturaldisastersand hunan settlements 

6.26 UNEP defines a Natural Disaster as an extreme natural event (natural
hazard) which effects man and the environment causing physical, ecological 
and/or socio-economic damage. (UNEP, 1977). Inspite of a growing scienti
fic understanding of natural hazards, disaster risk to human settlements has 
increased in recent years. This is due largely to increasing density of popula
tion in areas exposed to natural hazards as a result of the increasing pressure 
to occupy and develop such areas. Flood prone Banks of Lyari and Malir 
fvers in Karachi and Leli in Rawalpindi ridden with squatter settlement are 
the glaring example of the type. Another consequence of population growth 
has been the increasingly destructive impact of man on environment. 
Practicies such as cultivation of steep slopes triggers off landslides. Similarly
deforestation aggravates the process of natural disasters, increasing the 
Potential for destructive flooding and soil loss. 

I.. 
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6.27 The global data shows that four main natural hazards are responsible 
for more than 90 percent of all loss of life and damage to human settlements 
and their environment. These are droughts. floods, tropical cyclones and 
earth quakes (UNEP, 1977). Other hazards such as volcanic activities, 
landslides, tornadoes, avalanches, fires, hail and extremes of temperature 
which are of less global significance can cause disaster of a high magnitude 
on a local level. Floods and droughts have been two adverse natural hazards 
in Pakistan. Earthquakes have periodically caused serious damage to human 
settlements while other hazards such as tidal waves, tornadoes, landslides, 
avalanches hails etc have also caused damages albeit on a small scale. . 

6.28 While droughts and floods have recurred periodically throughout the 
recorded histdry in Pakistan, it is noteworthy that severe flooding of the 
Indus plains has been more frequent during the past twenty five years than 
over the previous sixty five years (Akhtar, 1978 and US. Aid 1979). Some 
scienitists attribute this change to long-term meteorological conditions. Most 

'observers, 	 agree that the probable factors have been the gradual denuding of 
hilly catchments and the introduction of artificial barriers. Deforestation and 
overgrazing cause rainwater to run off into the rivers instead of soaking intc 
the ground. The destruction of vegetation also erodes the soil, thereb) 
depositing silt into the river beds, raising their levels, and permitting them ti 
flow over low-lying flood plains during tities of maximal discharge 
Construction of barriers such as dams, barrages, and embankments has aa& 
to the problem by raising riverine water levels in adjoining areas.-TleS 
structures cause additional silting, raising the levels further. -Whe 
accumulated pressure occasionally washes away these obstruction, wae 
flows with increased force and causes more damage (Akhtar, 1978). 

*.IiJT1l 

6.29 In 1955 the flood inundated 2420 villages levelling 3121 of tier 
Built of mud bricks, village house do not stand up long to flooding,*t 
people and 70,000 cattle lost their lives. The standing crop was ruined of 
an area 101,911 hactares. The total damage caused by the flood amouj ! 
to Rs. 83 million (Johnson, 1979). 
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TABLE VI-9 

PAKISTAN : ECONOMIC LOSS BY FLOOD DAMAGE FACTORS FOR
 
PUNJAB, SIND NWFP AND BALUCHISTAN
 

Flood Damage Factors 
Location
 

Rural Areas, Urban Areas, thousand
 
Rupees/Acre Rupees/Acre
 

inundated inundated 

Punjab 
Sutlej River 650 121 
Ravi River 650 121 
Chenab River 575 121 I. 

Thelum River 550 121
 
Upper Indus River 425 121
 

Sind 
Lower Indus/Right Bank 550 105 
Lower Indus/Left Bank 650 105 

NWFP 
Swat River 825 60 
Kabul River 900 60
 
Upper Indus River 725 60
 

Baluchistan 

All Rivers 375 50 

Source GOP (1978) Federal Flood Commission, National Flood Protection Plan. 

6.30 Apart from this. ,other past flood have wrecked enormous destruc
tion to life and property. Between 1973 and 1978 five serious floods have 
victimized 12.7 million persons (1,516 person killed) and cost perhaps $ 15 
million (U.S. Aid 1979). Floods in 1973 inundated approximately- two 
million ha of crops and ten thousand villages. 
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Heavy down our in Karachi in 1977 caused flash flooding in Lyari 
and Malir rivers killing 280 people, rendering 18,000 homeless and destroy. 
ing 5,000 dwellings, many of them washed away in the bed of the Malr 
into which squatters had overflowed from the adjacent Drigh Road Colony.
Low lying areas of Karachi city were flooded to a depth of 1.5 meter. 
Railway tracks near Maripur were washed out, telephone, power supplies 
and drinking water mains wxere cut and the whole city was separated for 
several days from its sources of supply of vegetables and meat. The floods 
also struck industry. Pakistan National Oil Refinery lost 60,000 drums of 
petro-chemicals scattered over 16 km of estuary (Johnson 1979). Based on 
various flood damage factors (population density, cropping pattern and 
intensity etc.) the Federal Flood Commission (GOP, 1978) has estimated 
economic loss that is incurred per unit area by flooding in various rivers. It 
has been presented in Table VI-9. 

6.31 An earthquake is a geotectonic event caused by the sudden release of 
accumulated strain energy that takes the form of shockwaves and elastic 
vibrations that are transmitted through the earth in all directions. The result
ing oscillatory and sometimes violent movement of earth surface is often 
davastating. Several earthquakes have been recorded in Pakistan. One of the 
most damaging of which occured in Quetta in 1935. Major tremors hit th 
city in 1931 but the worst came four year later killing between 20 and'60 
-thousand inhabitants (Stamp 1970: Myrop et. al. 1975). More recent qub"s 
killed nearly 5,000 persons in Kohistan in 1974, and stiuck NWFP in I01 
and again in 1981 ..The Kohistan quake also destroyed thousand of dwelih'C. 
It may be mentioned here that Baluchistan, N.W.F.P. and NorthernPuW4 
are all located within seismologically active zones and are susceptable tot 
-hazard. 

6.32 Major tidal waves and cyclones are less frequent in Pakistan'bat 
nevertheless cause extensive damage periodically along the coast. In ad&
tion to these catastrophes are other disasters which are triggered off by
human interference or mismanagement of the environment. Landslides 
a prime example of such phenomena. In the mountainous regions o 
north, land clearing, roadbuilding, irrigation channel construction an 
stock grazing have made the soil less cohesive. Slides of these unstable SO 
have diminished the availability of top soil, reduced the amount of 012?:>i 
land, threatened settlements below, and increasd the destuctive capsaeYi 
of rivers which carry the resulting debris and soil (Sheikh and Aleem 197 
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Glacial surges have also been common in northern areas resulting in darn
ing of rivers.Glacial dam bursts have caused some of the worst floods in the 
Indus. In one such floods a whole sikh regiment was washed away at Attock. 

6.33 The direct effect of natural disasters on human settlements are 
obvious: destruction of buildings and their infrastructure, disruption of com
niunications, water and energy supplies. The short term affects on human 
health due to outbreak of diseases in the aftermath of the event sometime 
reaches epidemic stage and can be devastating. Long term impact of these 
losses lead to the disruption of individual as well as societies or social systems. 
The degree of disruption to a society caused by a disaster will be largely 
determined by the degree to which the society has developed realistic 
expectations about and preparation for future disasters. It is therefore 
imperative to map disaster prone areas in Pakistan such as active flood plains 
and zone them as areas unsuitable for human habitation. Likewise in seis
mically active belts, proper planning for human settlements is an important 
way of reducing potential damages. Siesmic maps should be consulted before 
the construction of either human settlements or industrial plants. Consturc
tion should be made far from major faults and points of weakness and 
buildings should be constructed so as to tolerate horizontal vibrations. Such 
special technology has been widely used in active seismic zones in Japan and 
U.S.A. Similarly ecologically damaging practices such as deforestation and 
cultivation of steep slopes should be controlled to prevent other hazards like 
landslides and similar mass movements. Moreover, the present measures of 
forecasting hazards and notifying them. should be expanded and public 
advised well in advance as to what they should do. Further government 
departments should be well equipped to cope with emergencies at the time 
of floods, earthquake and droughts. 

TI 
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CHAPTER VII 

HUMAN HEALTH 

7.1 One out of every ten (10) born Pakistani dies within one year of age. 
The loading causes of death amongst infant and pre-school children are 
diarrhoea and pneumonia, Tuberculosis takes a heavy toll of mortality in 
elders. The diseases pattern is characterised by high morbidity due to infec
tious and communicable diseases. Thousands of children in the country die 
of measles, pertussis, poliomyelitis, diptheria and tetnus. Many more are 
crippled, blinded and spend rest of their lives with one or more coniplica
tions of these diseases (GOP, 1984). About 1.6 million persons have radio
logically active tuberculosis including more than 250,000 open cases. Protein 
energy malnutrition (PEM) is still a problem; with seven per cent of children 
(less than 5 years of age) exhibiting third degree of malnutrition (GOP, 
1983). The statistics of Planning Committee show that 30 per cent of all 
reported cases of illness and 40 per cent of deaths in the country are attri
buteable to water-borne diseases. These figures are glaring evidence of 
environmantal implications. 

7.2 The public health problem in Pakistan arise not so much from indus
trialisation as in the case of industrialized countries but mainly from such 

-factors as absence of safe drinking water supply, inadequate sanitation, 
severe malnutrition and crowded housing conditions. Lack of pure water 
supply causes high infant mortality, a factor that has been aggravated due to 
the increasing use of imported powdered milk. Absence or inadequacy of 
sanitation is causing helminthic infections which have been estimated to 
affect over 80 per cent of children by the time they are two years of age 
(KDA, 1981). Mulnutrition beside causing anaemia and other diseases also 
enhanced the intensity of environmentally acquired and congenital diseases. 
Climate has its own toll on human health. Diseases like influenza and 
pneumonia are more prevalent in colder regions as compared to warmer 
Ones Seasonal temperature, humidity and rainfall often contributes to 
increases of contagious disease vactors. Inversion of temperature in and 
urban industrial areas causes heavy smog enhancing to risks of morbidity and 
mortality due to respiratory diseases. There is often an interplay among the 
environmental (infections) nutritional and congenital factors. For instance 
an intra-uterine infection of the foetus by rubella virus often predisposes it 

L 
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to mental retardation and is furhter aggravated by poverty and malnutr 
tion. Similarly. a congenital and tetanus or bacterial meningitis (ESCAP,
1984). Lack of housing and slum development is causing conditions of por
health to mothers and children and is also creating mental stress and neurosis. 
Tuberculosis is encountered in crowded urban condition and where mal
nutrition prevails. 

7.3 Until very recently there was little awareness in Pakistan of thi 
health hazard of human environment and much of the past efforts in health 
field remained limited to curative methods. The adoption of preventive 
measures however, are on the increase now. The new health policy has laid 
great emphasis on the need of adopting preventive measures to control 
diseases and environmental pollution. This policy aims at providing 
maximum facilities at grass root level, namely Rural Health Centre (RHC) 
to which will be attached medical and paramedical personnel to look after 
thx curative measures and the sanitary engineers and inspectors to take care 
of the preventive aspects of human health. It is imperative to see that th 
policy is implemented truely in its letters and spirit. -' 

IABLE VII-1 

Pakistan: lejlth Related Statistics 

Pakistan Middle n
. .---------- ------------ come ecO 

1965 1978 1983 '1977 

Life e.pectancy at birth (years. . M 
32 

47 
45 

54 
53 

55 
54 . 

61 

Infanttmortalityrote(aged0-1) (per 1,000 140 105 -. 100 60 
Cil. . live births) 

Child death rate faged 1-4). . (per 1,000) 12 10 5 Wl 

Crude death rate. (per 1,000) 16 14 12 9 

Source: GOP (1983). 

A. Level ofDevelopment andHuman Health. 

7.4 The problems of environmental health is colosely related to thestate 
of development of a country, for instance less than a hundred years age.3o 
New York city the infant mortality rate was 140 per thousand. The ra~ty 
deopped to 30 by the middle of the present century. The most relevan 
conditions for this decrease were improvements in living conditions i.e an 
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adequate (and improved) availability of food, nutrition, better supply of
 
utilities and services-water, housing, sanitation, education, and increased
 
income (ESCAP, 1984). In Pakistan infant mortality, life expectancy and
 
child death rate indicate that the country has still aquired (Table Vii-I)
 
only a low level of development. However, the crude death rate which was
 
around 40 per thousand in Pakistan during the early part of the century 1* 

declined gradually to 30 per thousand in 1950. 

By mid 1960, it had declined to 16 per thousand further coming 
down to 12 per thousand in 1982 (GOP, 1983). The infant mortality rates 
have also been reduced substantially from 162 in 1960-61 to 100 per thou
sand in 1982-83 according to Planning Commission (GOP, 1983). The world 
bank development report however still puts it to 121 per thousand in 1982. Iii.... 
Both figures however show substantial reduction in death which is a reflec
tion of improvement in living condition particularly those of the poor. Ii.

I. 
7.5 It is a well recognised fact that when poverty is reduced and the level
 
of development improves, the nature and geographic extent of environmental
 
health problems tend to change. "In the earliest stages of development, the
 
epidemiological picture is determined largely by an endemic infectious
 
disease situation with a high prevalence of parasitosis, gastroenterisis, respira
tory diseases, malnutrition and vector-borne diseases-as living standards rise
 
and environmental conditions improve, the endemic infectious diseases are
 
brought under control, and measles, whooping cough, poliomyelitis and
 
other bacterial and virus diseases dominate the epideiological picture. In the
 
final stage of economic development, the degenerative diseases of a cere
brosclerotic nature, hypertansion, heart failure, diabetes, psychosomatic
 
diseases, and cancer comprise the major portions of ill health. Under nutri
tion gives way to over-nutrition, and the severity of the disease pattern shifts
 
from the child to the aged." (U.S. Govt. 1980). An overview of the dynamics
 
of environmental health problems in the course of societal development has
 
been presented in Table II-2.
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TABLE VII-2
 

Evolution of Environmental Health Problems
 

State or Society Environmental Health Predominant Patterns of Goals, Types and scope State of NutritionProblems Disease, Mortality and fertility of Health Services 

Undern nutrition a result ofmedicine
Traditional. Largely rural environment Endemic infections parasitism, Indigenious system 

food scarcities in asubsistancebased on trational practiceswith .ctamination. of water infestation nutritional deficien-
and food ; proliferation of in- cies high death rate and 
sects and rodents; periodic birth rate. , 
food scarcities. 

Early Transitional.	 Largely rural environment 
with contamination of water 
and food; proliferation of 
insects and rodents; adultera. 
tion of foods and drugs; food 
scarities. 

Endemic infections, parasithm, 
infestation and nutritional, 
deficiencies; intermediate 
death rate and high birth rate. 

a 
U 

a-- a. ,-. , -. 

high and beliefs. 

Medical relief and family plan
ning in key centres; control 
of endemic diseases and en
vironmental sanitation In 
selected areas; nationwide ex
tension of categorical 	health 
services (malaria and smallpox 
eradication) requiring only 
minimal judgement from 
auxiliary staff with 	 typical 
duties (residual spraying and 
vaccination). 

toi 52. 
hi, *-%~o -f 

economy, and practices and 
prefearnces of food Produc
tion and consumption of a 
tradation society. 

Protential improvement in 
nutrition i n areas of monetary 
economy through possible 
modificatio n of social, ecnono
mic, and agricultural policies
 
favouring the consumption of 
a variety of nutrition foods.
 
facilititation of the extension
 
of modern practices of agri
culture food technology and
 
marketing, nutrition educa
lion, child feeding and school
 
lunch programmes to the
 
majority of the population
 
within the scope of the nutri
lion progn mine of the health
 
education and Agriculture
 
services. 

W. r 
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State of Society nvnenaHalhPradonmznant patterns ofProblems Disease, Mortality and tettility Goals, Types and scopeOf Health services State of Nuttrition 

Late Transitional. 

Modern. 

Rural enironmnt still re
seinbies traditional society,
whereas the urban environ. 
ment resembles modern society. 

LargejY urban environment 
with Pollution of air water 
and food, pius hazards from 
use of cigasettes, alcohol, food 
additives, new drugs and tar
cotics. 

--..-


Endemic diseases prevail at 
reduced levels Inarural areawhereas the disease pattern 
of urban areas resemble those 
of modern society; low death 
rate and Intermediate birth 
rate. 

I IronchopuimonarXy and Cariovascular disease, malignant a
plasia, mental illness: accidents obesity, low death rate 
and low birth rate. 

Source: Arthur S. Boughy, Readings in Man The Environment, 11d Human 
(Bangkok, June, 1980) P. 245-246. 

* r % 

*. 

Comprehensive and integrated 
system of preventive and rura
live health and medical services 
in key centres, with nationwide extension of medical 
relief, family planning, nutri. 
ton, basic sanitation health 
education, and communicable 
disease. 

Nationwide extension ofecom
plex System of comprehensive

and
and integrated preventve
curative health and medicalservices requiring aprosperous
society and an enlightened 
public, as well as ample health 
manpower, qualified to exer
cise independttjudgement. 

cology, p, 251 quoted stUNAPD- Readings-n ----- Kd In UNAPDI, Readings in Environmental Management 

Wa 

r 
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Continuing improvement of 
nutrition as a byproduct oeconomi~c growth and as the 
result of Progressive extension 
of nutrition programme&nationwide, including the pro
ducton of procin-rch foods 
and the fortification of 
staples. 

Over nutrition as a result of 
an abundance of food in anindustrial economy of an 
affluent, sedentary and aging
society. 

('a 
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7.6 By the prevailing health situation, one can place Pakistan sCr. 
where between early and late transitional state of society (Table Vll-2).
The nation has been able to eliminate smallpox and reduce the incidence'or 
malaria and paedriatic (child) diseases. However the efforts to integraiepre 
ventive and curative measures have yet to go a long way. Mortality due to 
communicable diseases has been reduced (though the country is still infeste 
with high occurence of communicable diseases (Table VII-3) but incidence 
of deaths by degenerative and stress diseases such as those of heart and 
vascular systems as well as the ones caused by environmental pollution such 
as malignant neoplasms have increased particularly in urban areas. ' I 

7.7 -The disease patterns which prevail in the "modern" society skin-to 
our urban areas call for specific disease-oriented health programmes which 
go beyond the resources and sophistications of the primary health 
system. Cancer treatment is an obvious example. Though the initial diag iosis 
may be made in a primary health care institution, the later treatmentwill 
have to be handed over to specialists in chemotherapy, radiation theraphi 
etc. But in the country's rural society, health programmes have to 
handled largely by the primary health care system. The latter is defined b 
the Alama at a Conference (1878) as "essential, care based on pracic 
scientifically sound and socially acceptable methods and technology:a 
universally accessible to individuals and families in the community thrb 
their full participation and at a cost that the community and countryone 
afford to maintain at every stage of their development in the spirit ofse i 
reliance and self-determination. It forms an integral part both of, W1 
country's health system of which it is the central function and main TfdcV3 

and of the overall social and economic development of the community T-j 
is the first level of contact of individuals, the family and the commu l 
with the national health system, bringing health care as close as possib 
to where people live and work, and constitute the first element of a cort 
ing health care process" (WHO/NUCEF, 1978). 

TABLE VII-3 

PAKISTAN: ESTIMATED FIGURES FOR COMMUNICABLE DISEASES. 
1982 (PROVISIONAL FIGURE) 

Name of Diseases Cases Deaths 

1. Cerebro-Spinal .. .. .. 1,066 44 

2. Influenza . . 19,135 I 

3. Poliomyelitis .. .. . 581 10 

Aj 
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- Cases - DeathsSame of Diseases 

4. Whoping Cougl(Pertusses) .. 5.S0,932 -2 

5 Measles .. . . I8,374 11 

6. Diphtheria 	 . . . .. 671 30 
1. 	 Chicken pox . . . 2,166 2 

. . .. .. 1.187 0S_ Leprosy 

9 Pueroeral Fever . .. 789 0
 

10. 	 Scarlet Fever . . - . .. 72 0 
-11. Sprue .. .. . 703 0 

i2 Enteric Fever . . . . . 51.364 92 
13. Dysentry . .. . . 2,39,807 147 
14. Mumps 	 .. . .. 20715 0 
15. 	 Erysipelas . .. 3 0 

. . . - . 1,09,662 61916. Tuberculosis 
17. Tetanus 	 .. .. .. 1.618 202 
18. Neo-Natal Tetanus.. . . 907 220 

Source: Planning Commission, Government of Pakistan. 

7,8 The Allna Ata Conference on Primary Health Care recommended 
that primary health care should include at least education concerning pre
valent health problems and the methods of identifying, preventing and con
trolling them; promotion of food supply and proper nutrition an adequate 
supply of safe water and basic sanitation: maternal and child health care, 
including family planning; immunization against the major infectious 
diseases; appropriate treatment of common diseases and provision of essen
tial drugs: (WHO/UNICEF, 1978). In view of the comprehensive scope of 
the primary health care, most. if not all, of the health programmes related 
to environmental-quality fall within its purriew. This close relationship is 
further strengthened between primary health care and environmental health 
programmes in view of some common characteristics they share. In both 
environmental health care and primary health care programmes health and 
disease become the focal points around which community action can be 
mounted on a multi-sectoral basis. Both of them also involve actions which 
promote the nutrition of the low income groups. This trust tends to make 
better health a direct outcome of development. Together, they also help 
determine a large part of the quality of life in a community, especially that 
part of the qtuality of life which affects of expectancy and the rate of infant 
mortality (ESCAP, 1984). 
7.9 According to Government estimates twenty one per cent of Pakistan's 
rural population misses out even the most elementary form of health case 
(COP, 1983). This is most serious because in more ways than one, primary 
health care lays the foundation for en%ironmental health programmes. An 
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effective primary health care programme can help eliminate many diseases 

to which people, especially children, are exposed and thus help them cope 
competently with the problems of the environmental disease. The institu. 

tions and equipment of primary health care, where it exists, can be used to 
promote environmental health, especially in rural areas. In the same way, 
the infrastructure of environmental health programme, especially in the 

urban areas, can contribute to the effectiveness of primary health care. 

TABLE VII-4 

PAKISTAN: PER CAPITA DIETARY SUPPLIES COMPARED TO NUTRITIONAL 
wrUIREMENTS (PERCENTAGE OF REQUIREMENTS) .0I 

Requirements 
1967-69 1970-72 1975-77 1978-80 Kilocal per 

capita per daj 

Afghanistan. 89 80 81 75 2440 -
Australia. 122 126 124 120 2660 *t-
Bangladesh. 89 88 81 85 2210 1 
Bhutan. 40 40 41 41 2310 
Brunei. 102 108 117 119 2240 A-. 

Burma. 100 100 102 106 2160 
China. 89 91 99 105 2360 
Dem. Kampuchea. 100 100 84 81 2220 

Fiji, 92 92 98 108 2660 

Hong Kong. 113 119 117 126 2290 

India. 86 92 86 90 2210 
Indonesia. 89 90 96 106 2160 g.". 
Islamic Republic of Iran. 89 94 122 121 24101Y 

Japan. 115 119 120 123 2340 

Loas 95 95 87 84 2220 
Malaysia. 109 112 115 118 2240 

Maldives. 81 79 78 81 221.40 
Mongolia. 98 99 108 112 2430 
Nepal. 92 91 92 87 2200 

New Zealand. 134 135 132 133 2640 

Pakistan. 90 95 96 100 2310 

Papua New Gunea. 80 83 83 86 2660 
Philippines. 85 87 94 102 2260 
Republic of Korea. 104 112 116 124 2350 
Samoa. 79 81 85 86 2660 
Singapore. 111 123 126 136 2300 
Sri Lanka. 104 103 95 101 2220 
Solomon Islands. 81 78 77 80 2660 T 

Thailand. 101 101 101 104 2220 fa 
Viet Nam. 96 102 97 94 2160 If 

W4, 

Source: FAO, The State of Food and Agriculture, 1982, p.198. 
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7.10 FAO (1982) puts Pakistan into a happy picture as compared to some 

other countries of Asia and the Pacific concerning dietry supplies compared 

to nutritional requirement (Table VII-4). However, it may be stressed that 

these statistics based on average fail to take into account the large percent

age of low income group suffering from malnutrition. A study by Hussain 

(1980) shows that during the period 1965-1978 the diet of small farmers 

(owing land below 8/acres) suffered a deterioration in both quantity and 

quality. The Sixth Plan (GOP, 1983) also shows concern over dissatifactory 
progress in the nutritional sector. 

7.11 	 Two National Surveys, The West Pakistan Nutrition Survey 1965-66 
and a number of limited andand 	 the Micro-nutrient Survey 1977-78 

specialized studies have been made in Pakistan. Important among the later 

are the studies of the National Institute of Health, Islamabad, including 

the Nutrition Survey of Azad Kashmir and Northern Areas. The main nutri

tion problems of Pakistan that emerged from these studies (Khan, 1986) 
have been listed below: 

1. 	 Protein-Calorie malnutrition (P.C.M.) manifested by 
a. 	 Growth retardation. 
b. 	 *Low birth weight in 30%live born children. 
c. 	 High incidence of marasmus among the peri-urban slum
 

dwellers. 
d. 	 High infant mortality. 
e. 	 Infection and Diarrhoea. 

2. 	 Anaemia: Basically of iron deficiency type 45% in male and 1* * 

70% in female population. 

3. 	 Biochemical evidence of Vit A deficiency in 30% casts. 

4. 	 Goitre in localized areas of: 
a. 	 NWFP most marked in Chitral District. 
b. 	 Azad Kashmir and Northern areas. 
c. 	 Multan Region. 

According to the micro-nutrient survey 1977-78 the incidence of P.C.M. in
 
children is as under:-


Severe 7.2%
 
Moderate. 9.5%
 
Mild. 43.0%
 
Satisfactory. 40.31% t
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Only 40% of the children have been found to have normal weight, while 7% 
children demand immediate attention. There is very little overt deficiencyjo 
Vitamin a leading to Keratomalicia and blindness in plains like South India 
and Bangladesh where unvitaminized rape seed oil is used. However, there 
are about 34% cases of biochemical deficiency of Vitamin A. The practical 
solution is to increase the present level of vitaminization of Banaspati. -" 

7.12 WHO report gives poverty and lack of education as the prime causes 
of malnutrition. However, the more direct dietary causes that are more 
emenable to correction must also be identified. The individual nutrition isa 
function of two factors, the food intake and infection. This can be written 
in the form of an equation. Individual 

Nutrition=F (Food in take, infections. From the micronutrient survey anid 
other small studies carried at in Pakistan (Khan, 1986). It is evident that the 
P.C.M. is more common. From the dietary studies also it is noted that the 
intake of food rich in energy is less than what is required. The most probable 
reasons pointed out in case of pre-school children were: 

a. 	 Late introduction of solid food. 

b. 	 Prolongation of breast feed more than two years. 
c. 	 Ignorance and food taboos etc. 

d. 	 Mal-distribution of food within the family itself. 
e. 	 Non-availability of (in very small number of cases) high energy 

food. 

f. 	 Dependency on imported milk. 0 

Concerning infections, the study of National Institute of Health (Khan
1986) revealed that 62.16% of the infant showed some type of infection uL 

the month preceeding the study, while 51.25% had diarrhoea lasting 14 
days during the previous 3 months period. The average incidence per annum, 
came out to be 80% and' most of the children had 3-4 attacks of diarrhoe 
in a year. Among the adults,'worm infestation was found to be wide spread 

~ .2i	 and formed an important factor in causation of anaemia and general ma! 

nutrition. 

n' 
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n Death Rate Birth (Year) (us S) (aged 0-1 year) Y3tqs 
country 1981 1981 1981 1981 '4:~t 

Sri Lanka 
Solomon Islands 
Thailand 

41.5 
55.0 

30/8 
35/8 

63 
63 

770 
100 

to 

100 

-I-- -- ----------------------------------------------------
16-4 47/26 37 170 200 

Afghanistan 14.9. 16/ 74 11,080 10 

Australia 9 . 47 48 140 

Bangladesh 90.6 40/18 45 40 150 

Bhutan 1.3 40/19 5 8 -

Brume 36.2 37/13 54 190 100 
Burma 1,007.8 21/8 67 300 70 
China 6.I1/3 397 

Dem. Kampuchea 6.8 41/23 39 190 

Fiji 5.2 19/5 75 5,100 10 

Hong Kong 676.2 35/13 52 260 120 

India 150.5 35/13 54 530 100 

Islamia Republic o Iran , 39.0 43/11 58 2.160 100 

Ia a R a117.6 13/6 77 10,080 1 

Lao PDR . 3.8 43/21 43 80 130 

Malaysia . 14.4 31/7 65 1.840 30 
Malayvsa_--1
Maldivea 1.7 34/7 64 780 50 
Mongolia 15.0 44/20 45 ISO 150 

New Zealand 3.1 16/8 74 7,700 12 

Pawiand 84.6 46/16 so 350 120 
Pakistan , 31 6/5 51 840 100 
Papua New Guinea 3.1 36/15 63 890 
Philippines 49.5 34/7 66 1,700 33 

Republic of Korea 38.7 24/7 6 
Samoa . 2.4 1/5 72 5,240 11 
Singapore 15.0 27/6 69 300 43 

7700 5016 

Source: UNICEF, The State of the World's Children (1984), pp. 404 1. 
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7.13 Two principal indicators of environmental health are life expectancy 

at birth and infant mortality rates. UNICEF has ranked countries by the per 

capita income and magnitude of these two variables (Table VII-5). The data 

reveals that countries with a per capita income of U.S. 2,000 correspond 

with typical life expectancy of 65 years and infant mortality rates of 30 per 

thousand. There are however significant exceptions pointing out that "the 

cutting edge of development is not per capita GNP alone but alone imagina
case of Sri Lankative development policy towards social indicators. The 

with a per capita GNP US. $ 300 (less than Pakistan) is a case in point. Here 

the policy oriented to public services and their effective delivery to the low 
and lowered infant mortalityha raised the life expectancy

income groups 
rates substantially. 

-l 

B. Pollutionand Human Health 

7.14 Of all the threats man faces today none is more serious than thee 

threat posed by the steadily increasing pollution of human environment. The,, 

extent of pollution in our world can be gauged from the fact that right froM 

ionosphere down to the deepest part of hydrosphere, pollution exists every 

where and in reality has become the major determinatent of human health. 

A major cause of concern in Pakistan in this regard is biological pollution or --1 
The magnitude of water andthe contamination of water with faecal waste. 

two per cent of theand sanitation inadequacies is staggering with sixty 
accesstonations population lacking clean water and 84 per cent having no 

Even where clean water is available, if isiiiusewerage facility (GOP, 1983). 

ject to contamination before use. A research study in rural area (Akhtar et3a 

1981) shows that contamination is present in water samples collected from 

various sources. The hand pumped, wells 	 and tube-well samples are com-1 

paratively less polluted and their mean values reaches the acceptable stahSiA 

water undergoes further contamifl2:.	 of 50 faecal coliforml100 ml but the 

tion in the storage containers where its quality deteriorates appreciably.Tis 

demonstrates amply that the supply of piped water alone to rural commum-: 

to the control of water borne infectious diseasesties is not the answer 

because in the absence of environmental sanitation and use of contaminates 

supplies are as prone to contamination__3storage such containers water 

faecal organisms as those of open wells. 

surve7.15 Urban areas also face similar problem. Several studies and 

have been carried out in and around the city of Karachi (Hussain & Sulta 

1954, Ahmad et al. 1964 KDA, 1981) to evaluate the quality of water. 
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hAs been found that in almost 40 per cent cases the water received by end 
users does not confirm to WHO specifications although it does so at source 
(KDA, 198?) It has been found that in older areas of the city water is 
contaminated because of the leaking of sewers and faulty water mains 
which leads to seepages and renders the drinking water unsafe. The water 
samples from these areas show the presence of bacterial organism that 
cause recurring diseases and gastro-enterities. In new areas of Karachi, one 
of the main reasons for contamination is the peculiar storage condition. It 
has been found that the end-users in such areas store their water in under
ground tanks whose quality of construction is either unsatisfactory right at 
the start or soil movement causes cracks so that they are susceptible to 
seepuge from outside. Further, laying of the sewerage line takes no account 
of the vicinity of the storage tanks and thus any leakage of sewer can induce 
pollution. To prove their point the study team tested the sewerage pipes 
and found that in at least 60% cases, the pipes burst from small pin holes 
which widen during the application of pressure. Such pipes loaded to carry 
the sewage, start deteriorating and then they leak after a few months time. 
This builds up a water level which is highly contaminated with faecal 
organisms. Another reason for the pollution of such tanks is, the under
ground or over head tank which are seldom cleaned (KDA 1981) A PCSIR 
study also collected samples from a number of localities faced with scarcity 
of water. The residents. here bad resorted to using underground water either 
from dug wells or from hand pumps. The underground water in almost 70% 
cases was found to be contaminated with sewageorganisms. 

TABLE VII*6 

A Comparative Study of Pakistan and Selected Asian Countries in the Incidence of 
Infectious Disease (1981) 

- . -Chlocra, Intestinal ' ' Tuber- Malaria Typhoid 
Infection otlosis 

_ _ _ _- -- -- - ----

Afghanistan -. 7,377 2,658 200 1,087 
Rurma 64 6,213 1,713 10,703 1,029 
Bangladesh 
China 

long Kong . -3 

328,752 
,-3,454,144 

61,339 45,902 
3,059,635 

62 
75,455 

500 
India 
Islamic Republif of Iran. 
Japan 

5S237
6,034 

19 

8,515, 576a 

52 

520.948 
42,717b 
68,318 

2,800,00o0 
29,654 

41 

186,604 
36,341 

477 
Malaysia 
Nepalb 

479 
2,069a 

7,050 
1,050 

$2,833 
82 

1,715 
823 

Pakistan 
Philippines

L 1,385d 
177,255C 
210,6 08d 

78,139 
118,58 7d 35,35 3d 

44,784 
4,333c 

A 

men= mbm L 
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3I -. 

Republic of Korea 
Thailand 
Viet Nam 

14 5b 
39 

374 1

7C 

2,328c 
07,564 

154,317 
1,423 

-

-

473,210 
$9,307 

174 

11,326 
3,222 

Source : World Health Statistics Annual 
a Amoebiasis only (1980). 
b 1980. 
c Amoebiasis only. 
d 1978. 

1983. 

e 1977. 
f 1980, WHO-SEARO Bulletin ofRegional Health Statistics 1981. 

7.16 The diseases caused by contaminated water can be classified into five 

categories. These, are: (a) water-borne diseases such as typhoid, cholera, 

dysentery, gastro-enteritis, and infectious haptitis; (b) water washed infect

ions of the skin and eyes such as trachoma, scabies, yaws, leprosy, con

junctivitis, and (c) water-based diseases such as schistosomiasis and the> 

guinea-worm (d) diseases with water-related insect vectors (mosquitoes); (e) 

infections that are primarily caused because of defective sanitation such as 

hookwork, etc. (ESCAP, 1984). The estimated number of people suffering 
from water related diseases is immense. At any one time in Pakistan there are 

thousands of people, suffering from dysentary, diarrhoea trachoma, worms 

and malaria. A comparative study of Pakistan to some other Asian coun f 

regarding the number of cases afflicted by infectious disease of chol 

intestinal infection, T. B. malaria, typhoid and paratyphoid is given in table 

VII-6. The importance and inadequacy of safe water availability and sanu 01 
tion in curbing infectious diseases can be hardly be over emphasized. 

7.17 The domestic sewage generated in human settlements is led som .

time directly into the agricultural fields in Pakistan. These fields act as 
reservoirs of biological disease agents such as flies mosquitos, lice, ticks and 

many other kinds of parasites which cause a variety of environmental 
diseases. Rice field with stagnant water are also fertile grounds for malarid 
mosquitos. This disease is still endemic in Pakistan. There were 37,923 

reported cases of Malaria in 1980. Its incidence increased in the counUYs. 

from 6,416 in 1962 to 108,773 in 1970 but has decline to 37,932 sinCV-p. 
then (Table VII-7). However resurgence ofmalaria is a common phenomenon 

and needs a careful monitoring and control. 
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TABLE VII-7
 

A Comparative Study of Incidence of Malaria in Pakistan and
 
Selected Asian Countries in time 

Recorded Cases of For selected 
Malaria years 

Country 
1962 1970 1980
 

Afghanistan. 640 33,996 47,285' 
Bangladesh. 740 8,173 67,727 
India. 59,575 694,647 2,844,815 
Indonesia. 5,9012 20,311 149,576 
Japan. ' 18 17 41 
Pakistan. 6 ,4 16 b 108,773 37,923 
Philippines. 40,342 35,482 97,567 
Sri Lanka. 31 468,199 47,383 
Thailand. 18,746 148,926 427,792 

I 

Source: WHO, "World Health Statistics", 1983. 

7.18 Several small studies have been carried out in different parts of 

Pakistan to assess the food contamination problem. One of these was carried 
out at National Institute of Health, Islamabad to assess the Bacterial 
Contamination in sample collected from Rawalpindi/Islamabad. The results 
have been summarised in table VII-8. 
7.19 Contaminated food are dangerous to health and sometimes may 
even cause death. A long spectrum of diseases can be transmitted through 
contaminated food, and thus may be responsible for the various health 
hazards. The common food born disease in Pakistan are 

1. Gastro-enteritis (Summer Diarrhoea). 
2. Food Poisoning. 
3. Bacillary and amoebic dysentry. 
4. Typhoid and paratyphoid. 
5. Hepatitis. 
6. Ascariasis. 
7. Non-Pulmonary. Tuberculosis. 
8. Diphtheria. 
9. Brucellosia. 

10. Cholera. 
11. Taeniasis. 

. . 
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TABLE VII-8 

Rawalpindi-Islamabad: Bacteriological Examination of selected food 
--------------------------------------------------------------------

Conta- Satis-
Types of Foods. minae fatory Organisms isolatedminated factory 
--------------------------------------------------------------------

Chicken, Mutton, Beef Eggs, 
Sornasa Kabab (cooked). 

52% 48% E. Coli, Bacillus subtili 
Mirabilis, Pseudomonas Sp 
Staphylococcus, Epider 
midis. 

Beef. 50% 50% Clostridium 
Salmonella, 
forms. 

perferinges 
E. Coli Coli-

Milk and Milk product. 48% 52% Salmonella, E. Coli, Bacillus 
Cerus, Pseudomonas aero
genosa Fungus. 

Fruit & Vegetable. 48% 52% Salmonella, 
forms. 

E. Coli Col-

Meats and Poultry (Raw). 44% 56% Pseudomonas aeroginosz 
dastridium perferingei E 
Coli, Coliforms, Fungus. 

Dried Foods. 40% 60% Staph Coagulase+Ve 
forms, Fungus. . 

Col 

Fish & Fish Product 
(Cooked). 

39% 62% Salmonella, 
forms. 

E. Coli Coil 

Cakes, Sweets, Pastry & 
Biscuits. 

26% 74% Coliforms, Fungus. 

Pickles. 20% 80% Coliforms, Fungus. 

Soft drinks. 5.88% 
Soua--------------------------------------------
Source: National institute of Health, Islamabad.* 

94.12% Streptococus Faecalis. A 
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TABLE VII-9 

Rawalpindi-Islamabad: Percentage of contaminated foods from 
different sources 

Class of Hotel/Restaurant 
Food type- - - --- -- - ---- - - --- -

High Middle Low 

1. 	 Milk & Milk product. Nil 10% 

2. 	 Meats and Poultry (Raw). 7% 10% 

3. 	 Fruits & Vegetable. 1%o No sample 10% 

4. 	 Dried Food. 1% 10% 30% 

5. 	 Cakes, Sweets, Pastry and Biscuits. Nil 10% 30% 

6. 	 Beef(Raw). 30% 35% 50% 
7. 	 Chicken, Mutton. Beef, Eggs. Samosa, Nil Nil 50% 

Kabab. 

Source: National Institute of Health, Islamabad. 

It appears from the table that in cooked food the percentage of con
tamination is higher in items like Simosas, Chicken samples collected from 
low grade Cafe/Vender Shops were also found to be more contaminated 

than the packed food (Khan. 1986). The samples taken from vendors are 
more contaminated perhaps due to poor and unhygienic sanitary conditions. 

7.20 Apart from biological contamination, chemical pollution of air, 
water and food is also on the increase and becoming an extremely serious 

health hazard. The use of chemicals oh a wide scale began with the dawn 
of the twentieth century. Reliance on natural sources for the supply of 
chemicals could not cope with the explosive increase in the demand for 
them. -The growth of experimental chemistry helped in the development 
of new chemicals. Crude oil was used as a new source of supply for chemi
cals. Organic chemistry emerged as a new scientific discipline, helping t6 
synthesize all kind 'of organic compounds orginating from crude oil feeds 
tock.'For example, DDT, which was widely used as a pesticide and disin
fectant is a compound made by organic chemists. Now th ise of chemicals 
has become, ubiquitous. At the session of the Governing council of the 
United Nation Environment Programme, convened in 1978, it was estimated 
that four million identifiable chemicals were in use then, and some 1,000 
new chemicals were -being introduced to the market every year. Although 

I 

-I
 

I
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chemicals have benefited human society in many ways, their widespread use 
for economic activity began to cause concern for the environment and 
human health only in recent years. Studies indicated that radium. originally 
used on watch faces for luminous figuring, caused cancer. Similarly, dibro
mochloropropana (DBCP), originally developed as a herbitide, caused male 
sterility if exposure was direct. Vinyl chloride monomer caused angiosar
coma of the liver. Accidents during the transportation of chemicals in bulk 
could require evacuation of whole communities. Disposal of chemicals also 
posed serious problems. Water bodies could be contaminated because of an 
indiscriminate dumping of chemical waste. In general, toxic substances can 
be classified into carcinogens (causing cancer) mutagens (producing nuta
tions). and teratogens (causing birth defects). The gravest perils to human 
life are these relatively persistant toxic chemicals and metal which can build 
up to dangerous levels before even being detected. 

7.21 A report submitted by the Pakistan Medical Research Council in 
1976 has highlighted the incidence of Cancer in Pakistan with special 
reference to the incidence in the city of Karachi. The incidence in Pakistan 
ranks 2% which is considered to be the second highest in the world as com
pared to inhambane District in Mozambique where it is-3.6%. In Karachi 
the incidence recorded (according to the registration of cancer in JPMC) is 
3.5%. This a cause of great concern to the epidemiologists and the encolo
gists. Research conducted in this field (Nizami et al 1974, 1975, 1976, 1978) 
has elucidated the occurance of chemical carcinogens in the environment 
and naturally occurring carcinogens like the Aflatoxins (Nizani and Zuberi 
1976). "With the preponderance of liver cancer and aesophageal cancer as 
well as cancer of the breast and uterus, concerted efforts are required to 
assess the kinds of carcinogens responsible for this type of cancer and the 
magnitude of the problem as well as to find the source of the carcinogens 
that are consumed by the general population. The age group most effected is 
from 35-40 years which is the age of productivity. This should and does' 
have a great impact on the industrial production because the higher percent
age is of the industrial workers. Chemical carcinogens like the Nitr.osami
ness have been found in foods and naturally occuring carcinogens from 
fungal metabolites like Aflatoxins, sterigmatocystins, Ochratoxins and 
patulins have been detected" (KDA, 1981). A survey of the SITE industrial 
area in Karachi was conducted to examine carcinogens in the food sold and 
consumed by the working class people of the area. Results obtained showed 
that the occurence of Dimethylnitrosamine in the cooked food was commod. 
It may have been due to the material used in cooking or perhaps because 
of the absoroption of NO2 from the air into the cooking mixture and the 

J. 
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was cooked.CO present in the air from burning coal over which the food 

The other Nitrosamines det detected were Nitrosopyrrolidine and Nitro

sopiperridine as well Nitrosodiethylamine in some cases. 

effects of minimal doses of toxic polutants have not7.22 The long term 
been evaluated in Pakistan. Limited studies have been carried out in this area 

so far. However few autopsy and biopsy specimens of human depot fat 

disclosed that the concentration of total DDT equivalent in body fat of 

human population in Pakistan is among the highest so far reported in the 

world- The chemicals industry products and uses a variety of inorganic 
chemicals, petro-chemicals, agricultural chemicals, drugs and pharmaceuticals, 

for example the production of the paints, varnishes dyes, plastics, synthetic 

fibres and chemical fertilizers is undertaken on a large scale in Pakistan 

without assessing their impact on hunian health. How hazardous some 

chemical can be to human being can be judge by Bhopal tragedy of 1984, 
during which a leakage of methylisocyanate from a pesticide factory killed 

over 2,000 people and affected over 60,000 people. 

7.23 Chemical industries per se are only one source of toxic chemicals. 
Equally important producers of chemical pollution are other small-scale 
and medium-scale industrial activities like dyeing, textile printing, leather 
processing, bangle-making, carpet weaving and household utensil manufac
lure. All these involve the handling of toxic chemicals. In welding opera
tions, whether in large engineering workshops, wayside smithies or at repair 

shops, the welders are exposed to the fumes of toxic metals. Inorganic dust 
containing considerable amounts of silica and particles of heavy metals is a 

major pollutant in all kinds of mining, quarrying stone-cutting and dressing 
operations. Similarly, organic dust raised in cotton textile mills. ginning 

plants, coirrnetting and processing, sawmills and plywood industries is also 
potentially toxic. 

7.24 Many chemicals which are being used indiscriminately for saving 
agricultural crops from pest are also toxic. Likewise Spraying and applica
tion of pesticides in the control of malaria, and other diseases are, hazardous 
operations involving exposure to highly toxic chemicals. Similarly sbine 
construction material used in past have been found to be carcinogenic. 
Asbesto is a well-recognized environmental pollutant capable of pioducing 
serious respiratory diseases, including lung cancer. The extensive and growing 
use of synthetic chemical fertilizers has also been known to be a serious 
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source of environmental pollution. A major problem with this is the COnta. 
mination of subsoil and rnining water. The chemical components of ferti
lizers can have adverse effects on human health through a variety of environ
mental mechanisms. For example, most of the components present in the 
waste waters of a fertilizer factory can affect the water quality of the stream 
which receives them. Acids and alkalis can destroy the normal aquatic 
organisms. Nitrate fertilizers used in agriculture if eaten or drunk by iullman 
in high concentrations can enter the bloodstream where they interfere with 
the bloods ability to carry oxygen. Nitrates can also combine in conpounds 
that may cause cancer humans. Nitrate pollution of drinking-water is a grow
ing concern in many countries, because nitrogen applied on land as a ferti
lizer often reaches the ground water table as mitrite-toxin. This d'imands 
a note of caution in Pakistan where fertilizer production and we has regis
tered a steep rise in view of-the need for increasing food production. Table 
VII-lO gives the changes in fertilizer nutrient consumption and fertilizer use 
per hectare in Pakistan and selected Asian countries during 1969-71 and 
1979-81 periods respectively. 

TABLE VII-10 

A comparative study of Pakistan and othr ESCAP countries with respect to change 
in lotal fertilizer nutrient consumption 1969-1982 

Average Average Average . Averaes 
level level Annual fertilizer c. 

1969-71 1979-81 percent 1969-71 (nutrien use 
thousand growth per hectatelfd 

metrictons) 1970s 1981-892 

I 2 3 4 

Afghanisatn 19 so 10.2 - 2 

Bangladesh 129 415 12.4 14 * 

Burma - - 36 - 106 11.4 3 

China 4,217 14,208 12.8 42 

Faji 6 16 10.3 28 58 

India 1,868 5,386 11.2 11 30 

Indonesia 215 1,043 17.1 12 54 

Iran 120 518 157 8 30 

Malaysai 172 444 9.9 44 10 

Nepal 6 22 139 3 

Pakistan 324 1,062 12.6 17 St 

Papus New Guinea 3 5 5.2 81.8 

Philippines 204 338 5.2 21 34 

Republic of Korea 365 838 4.0 247 MM 
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I 2 3 4 5 

Sri Lanka 98 153 4.6 50 74 

Thailand 105 265 9.7 8 17 

Vietnam 292 217 (-)3.0 51 35 

Total World 68,526 114.246 5.2 49 79 

Source:ESCAP, Agro-Chemirals News in Brier, Special Issue Decembe, 1982 pp. 229, Vol, Vil,
No.4, Oct. 1983, p.9 

7.25 Increasing air pollution by industrial and is already a serious threat to 
automobile emission/human health. There is a relationship between the 
increase in air pollution ratio and the rise in the incidence of respiratory 
diseases. Air pollution also boosts the frequency with which people 
especially children, contract short-term respiratory ailments. Cardio-vascular 
deaths, infant mortality, and death of those over 65 years of age can also be 
linked with air pollution. Hundreds of tonne of pollutants are emitted by 
factories and cars and other vehicles. Thickly populated cities like Karachi, 
Lahore. Faisalabad, Multan, Hyderabad, Rawalpindi, Gujranwala & Peshawar. 
Karachi alone happens to be the largest industrial centre in Pakistan with 
thousands of industrial units and about half a million auto-vehicles are plying 
on its roads using leaded gesoline. Studies conducted by university of Karachi, 
Faculty of Pharmacy have shown that a high concentration of lead is excreted 
in urine of people residing in Denso Hall Area. Excessive lead concentration 
of this kind can pose serious kidney problems. 

726 Threat to human health due to radio activity in this country is due 
neither so much to the radio active fall out or due to experiments carried out 
with radio-active materials so far. Scientists working with radioactive 
materials know the dangers of radiation and use proper safety measures. The 
most important radiation hazard in Pakistan is due to X-rays. It is essential 
that proper regulations for the safety of X-ray technicians and patients 
should be enforced. There should be periodic checks to see if there is any 
leakage of X-rays from the machines and the technicians should be required 
to wear dosimeters of film badges. Arrangements should be made to ensure 
that the patients are not exposed to X-ray radiations at places where the 
human body is most sensitive to radiation. 
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in Pakistan, it is very encouraging that 
To sumi up human health issues 

despite the increase in population, the humer of people covered per nursing 

personnel and doctors has shown improvements in the country. The number 

and measures for
increased. However efforts 

centres has alsoof health of human health in Pakistan yet overshadowed when
io health cetres 

other Asian Contries like Nepal and Thailand (Table 
iomprog with stau 


preventive and 

VII-l 1). uch better results if they
Nevertheless even the existing measures,

are associated 
both 

with: (a) a 
curative, can yield 

for the eradication of absolute poverty; (b) a specific 
ti e , an i 

for eliminating malnutrition; (c) a 
target grbup oriented programme 

for all; (d) measures to prevent agro
of water and sanitationprogramme 

and (e) special measures to control watero 
chemical and industrial pollutio l 

of diseases does nottreatmentas the symptomatic 
the diseases, treating diseases as they occur or even undertaking prophy-' 

cure on the health 
and air pollution. iust 

long-term ameliorative effectalactic measure does'not have 

conditions of the society unless the nutrition and environmental conditions 

improved. An integrated approach covering thesefundamental elements 
are 

go a long way in improving the quality of life and lessening the environ-' 
can 

mentally induced morbidity of the people in Pakistan.
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CHAPTER VIII 

FOOD RESOURCES AND ENERGY 

A. Food Resources 

A.1 .food& Population 

8.1 Pakistan population was 84.25 million in 1981 (GOP, 1985). It is 

expected to increase to 143 million by the year 2000 (PEPAC, 1983), which 

means adding up of three Baluchistan to the nation every four years in terms 
of population. No immediate decline in the ratio of population growth is 

expected. Billions of rupees have been spent on programmes to limit birth 
rate since 1965 yet the registered decline in birth rate has not been able to 
match the decline in death rate during the 1965-85 period. Should we 
continue to invest so heavily in our family planning programmes? Leaving 
aside the issue, one thing is sure and that is we will have to produce food at 
rates faster than the growth of population to continue feeding the new borns 
adequately. 

8.2 From 1950 to 1975; the balance between the production of food
 
crops and the growth of population was slightly in favour of food produc
tion. The population in these twenty fiie years grew at an average rate of
 
2.8 percent per year and the food (crop) output increased at 3.1 percent per 
year (GOP, 1978). However the period also witnessed an increase in the per
 
capita consumption of food. Data is not available on this for the whole
 
period but during its last five years i.e. 1970-75 the rate of increase of
 
ereal food consumption was 2.75 kgs per capita per year. The food output : 

ring the fifth plan (1978-83) improved substantially. One important . 

tult of which was conversion of huge food deficits into modest food 
(tain) surplus (GOP, 1983). The food crop output in terms of quantity 
tnt up from 15.9 million tonnes to about 18 million tonnes during the
 
Fifth Plan period. The situation however has deteriorated during the sixth
 

. The production of food cereal has gone down by 1.3 millions since
 
983 to 16.7 million tones in 1984-85. As a result of this more than 800
 
tiic tons of wheat had to be imported during 1984-85 period (GOP,


). Beside grains, the country has paid enormously in foreign exchange

the import of edible oil, sugar, tea and powdered milk in past. The
 
rt of edible oil alone accounted for more than five billion rupees in one
 
11984-85). The import of grain, pulses and flour costed thanmore 
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2 billion rupees for the same period. Twenty years ago the import of milk 
was almost unknown in the country but enormous quantities have to be 
imported now to meet the nation's demand. A crucial aspect therefore is to 

increase the supplies from the food production system of the country 
without harming the ecosystem. This can be achieved in two ways, one of 
which is to increase the production and the other is to save crop and other 
losses. 

A.2 EnhancingFoodSupplies 

8.3 The technical production for increased food production in Pakistan 
is based on two premises. The first of these is to raise the yields of existing 

crops and the second is to bring in more land under cultivation. It has been 
that Pakistan's crop yield for the major food crops are about one 

third of the potential of the particular seed varieties being used (Table VIII-I) 
-HI 

TABLE VIII-1 

Pakistan: Pakistan potential for increasing yields of major food crops 

Weighted mean Median of Potential
 
Crop. (Mounds/Acre) upper range (C/B)x100
 

(Mound/Acre)
 

A B C 

Wheat 15 50 333 

Rice 20 55 275 1i 

Maize 15 45 300 

Sugarcane 320 850 266 

Source:WAPDA (1979) Revised Action Programme for Agriculture, Main Report Vol, II. 

The yield potential defined here is in terms of upper nge 

observed yields, threfore, it represents effective use of current technOlOgY 
rather than employing some future technology. The three principal dt 

minants for the difference have been pointed out to be fertilizer, water and 

improved cultural practices. The vertical growth in agriculture (increasid 
yield per unit area) that has been due to use of agricultural inputs like 
fertilizer, improved seeds and other chemicals including pesticides an 

harmones etc., however, need a ncareful study. Any of these inputs iflO 
properly applied, may have an adverse effect on the final yield and its 



~cIt 

A. 

153
 

uses. For instance, the fertilizers if excessively, inappropriately or untimely 
applied and insecticides used indiscriminately can lower soil fortility, reduce 

the long term yields, pose a positive threat to human health, kill the 

beneficial insects and ultimately lead to the pollution of waters receiving the 

drainage effluent fron the fields. Similarly the new crops/varieties being 

more fertilizer responsive are also more susceptable to insects and diseases 

and require increased use of pesticides including insecticides, herbicides. 

fungicide and other chemicals. Much of the agricultural chemical drain into. 

the soil or shallow wells which supply the water for village and cities. 

Consequently. pollute environment and become potential source of hazards 

to human being particularly the farmers. The introduction of improved 

technology for raising yield of food corps should therefore be preceded by 
proper examination. studies, research and investigation. 

8.4 The water and power development Authority (WAPDA) has also 
-estimated that 21.8 million acres of land in the existing canal command area 
can be reclaimed for irrigated cultivation (Table VIll-2). The existing form 
gate availability of water is 73 MAF, but this can be raised to Ill MAF 
(increase of 38 MAF) by means of investment in canal remodelling, surface 
storage and ground water development. The conversion of terrain to farm 
land however also requires careful ecological considerations, oterwise it can 
be accompanied by erosion, flooding and pest out break. For example 
bringing of sloping land under cultivation can promote gullying and soil 
erosion. This is a common feature in Patwar plateau. Likewise, converting 
land to agriculture may also cause pests to increase. sometimes, as their 
natural predators and competitors are eliminated either directly or indirectly 
by habitat destruction. Similarly floods can be triggered off, if a land 
covered with vegetation is cleared off for as agricultural purposes. Ironically, 
these losses may nullify the attempts to raise production by increasing 
cropland. Finally irrigation by itself, if wrongly designed and poorly 
managed is very often followed by degradation of soil. 

A
 

I. 

Ii, 

iii 
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TABLE VIII-2 

Paksitan: Status Reclamability 
(Million Acre Feet) 

Usable Unusable 
Ground- Ground- Total 

Water Water 

Land requiring drainage 

- Early Sub-surface 
Drainage 7.3 4.2 11.5 

- Later Sub-Sutface 
Drainage 0.5 2.0 2.5 

- Surface Drainage includ
ing rice area - - 7.8 

Total. . 7.8 6.2 21.8 

Source:Revised Action Programme for Irrigated Agriculture. 1979. 

8.5 Increased food production is also possible from Barani, Rodkohi and,* 
wetlands. The country can also increase livestock resources through proper 
range management and improved animal husbandry practices. However.a . 
very important prerequisite is the development of a proper land-use plan on; 

'the 	 basis of existing land potential so that future ecological degradation 
could be avoided and development could be promoted on sustained basis. 

8.6 Losses in food production occur due to many natural hazards includ
ing floods, droughts, inclement wheather (including torrential rain fall, hall 
storms and wilfd storms), They cause great devastation affecting crops, 
animals, men and their belongingq. The pre-harvest and post-harvest crop 
losses due to pests including insects, diseases and weeds are estimated to be 
259o of the total harvest. In accordance with the estimates for 1982-83 the 
contribution of agriculture sector to GDP was Rs. 18.2 billion. The crop 
sub-sectors accounted for Rs. 12.4 billion. Thus the Josses due to pests 
amount to Rs. 3.1 billion per annum. Pakistan being a food deficit country 
cannot afford this loss with such a high rate of population growth. Pest 
invasion (out hreak<) still caue greater losses and results in fo'l rfarcities. 

The pest control methods, including cultural, niech;inical, physical, legal, 
biological and chemical to combat crop pest complexities, are in we but still 
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the total pest control coverage operations do not account for more than 

a quarter of the irrigated crop areas, and they too are not effectively applied. 
The use of. inappropriate methods and technologies have resulted in new 
crop pest prolem. The use of Chemicals for pest control has been very 
indiscriminate which has resulted in new pest problems, insect resistance to 
chemicals and environmental pollution. A substantial body of scientific 
evidence has accumlated to demonstrate that no part of the world is now 
free of environmental stress agents such as pesticides, radionuclides fallout; 
polychlorinated biphenyle and other industraially produced synthetic 
chemicals, (GOP, 19.82). Monitoring system -iave revealed their presence in 
air, soil, water plants, animals and in various food chains causing mutations. 
The correlation of mutagens with carcinogens is greater than 95%far all 
classes of chemical and physical agents, so far studied in U.S.A. The pro
blems of environmental hazards resulting from indiscriminate use of chemicals 
is therefore self evident. The crises may have developed in Pakistan because 
of the vast influx.of chemicals needed to implement to green revolution. 

8.7 Livestock and poultry industry in Pakistan has not adequately 
progressed on scientific and commercial line. The scattered efforts by 
farming community to raise live stock and poultry have been very primitive 

.and under unhygienic conditons. Nearly 16 million heads of live stock and 
poultry, valued at Rs. 2.5 billion die from diseases every year in the country. 
A large number of cow, buffaloes, sheep and goats recover from diseases but 
maintain low yield of milk for varying periods, inflicting further losses to the 
tune of Rs. 150 million per annum. These losses are clossal and cause short
ages which lead to malnutrition and deterioration in the quality of life 
of the average citizen. (GOP, 1982) Considerable improvement has taken 
place in the life expectancy and performance of.live stock because of better 
vaterinary cover provided to them. Some diseases like rinderpest have nearly 
been eradicated, and sera and vaccines against major contagious vectors have 
also been produced and used successfully by the volterinary Research 
Institute, Lahore. However, as a large numbe rof animals stills die a prema
ture death, there appears to be ample room for improvement through 
strengthening of the veterinary cover as well as intensive reserach and better 
extension services ofi live stock diseases. 

A.3 Saving Food Losses 

8.8 A substntial proportion of agricultural produce gets wasted in one 
or the other form. while moving from production to consumption stage. This 
ineffeciency -of resource use and under-utilization of production potential 
brings low ieturn to the producer and inadequate supply to the consumer. 
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The marketing system in our country particularly for agricultural produce 
is extremely inefficient and involves an element of dis-honesty. It has been 

~~~0,. 
estimated that the post-harvest losses for wheat, rice and maize alone count 

--- " S to the tune of Rs. 360 million annually. It is reported that Pakistan sustains 

t.,k 
1~~*~ 

-< -I losses of over one billion rupees per annum owing to the defective methods 
of marketing crops animals and their products (GOP. 1982). Losses also 
occur due to incorrect methods of harvesting. defective storage, lack of 
grading, unregulated distribution. insufficient utilization of the by-products 
and poor financing systems. If annual losses of wheat, rice and maize alone 
can be prevented, 3.6 million more people can be fed for one year at the 
present rate of consumption. Likewise, if animal products going waste can 
be protected, eight million more people can be fed with proteins for a year 
at the present rate of intake. Role of viabole agricultural marketing organi
zation, trained men-powered and research in this regard therefore can 
hardly be over-emphasized. 

8.9 Besides supplies in quantitative terms, 
of food that have environmental implications 

two other important aspect 
are the nutrional value and I 

purity or degree of contamination. Malnutrition results in high morbidity 
and morality rates in Pakistan. Nearly two thirds of the population eat in
sufficient or unbalanced diet, particularly with regard to proteins (GOP, ; 
1982). Protein deficiency in advanced cases can result in mental retardation 
and low L.Q; and in less severe cases there is slow psychomotor develop
ment, stunted physical growth, low birth weight, height, high morbidity and 
mortality in infants. The importance of nutrition arises from the fact that 4. 

the nutritional status of an individual defines his well-being. Indeed. tle 
nutritional status of the mother sets the foundation for the growth of tle 
child. A study in Indonesia in 1973-74 showed that labour productivity ,i. 

also has to do a lot with nutrition deficiency resulting in anaemia which 
affects productivity. Treatment of anaemia for a period of 60 days led to 
an increase in productivity of around 20 per cent for rubber tappers and 
25 per cent for weeders (ESCAP, 1984). The same study showed that infec- j.. 

tions were much more common in workers suffering from anaemia. Both -. 
absenteeism and actual physical capacity for output were related to anaenia. 

A small follow-up study in northern India where anaemia was not so severe 
tended to confirm these results. though caloria. intake was found to affect 
output more than anaemian (IBRD, 1977). -

8.10 Food contamination in Pakistan is taking place by both pathogens 
and toxic substances. Example regarding bacteriological contaminations 
have already been discussed in the chapter on Human Health in this profile. 

2_ 
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Estimation of residual pesticides and fertilizers in the food consumed is not 

being done on regular basis. However food contamination study carried out 
in National Institute of health Islamabad revealed that excessive use of urea 
fertilizer has resulted in greater contents of Nitrite and nitrate in sample of . 

Beet and Spinach (Table Vill-3). Case of addition of earcinogen to cooked 
food in SITE industrial area discussed previously is another example of 
chemical contamination. Biological are added contiminants are added 
primarily due to lack of cleanliness & hygiene Extensive practice of adultera
tioqn of food stuffs either by dilution or by mixing with other subs
tances is another reason for food contamination. An example is the use of 
common water from ponds or canals in milk. 

TABLE VIII-3 

Nitrate and Nitrate Nitrogen contents of fresh Beets Andspinach at
 
different rates of Nitrogen Fertilizer
 

Beet 	 Spinach 

Fertilizer lb Nitrate Nitrate Nitrate Nitrate 
M/acre. (ppm) (ppm) (ppm) (ppm) 

I
 

100 58 0.9 193 0.5 
200 150 1.5 

400 	 415 1.2
 
455 2.0 552 0.6
 

Source - GOP. 1982. 

8.11 The problems of nutrition ind contamination can be tackled best by 
creating awareness and importing proper education to masses. In Pakistan,
 
health education has not been given the importance it needs. The common
 
man has not been.made to understand the benefits accuring from (i) eating
 
correct and well balanced diet, (ii) planning for and having a healthy family
 
(iii) drinking potable water from a safe and clean source (iv) providing good
 
sanitation facilities and having clean environment.
 

B. Energy 

B.I Energy, Environment & Derelopment 

8.12 The provision of of energy (particularly fuel for domestic use) to 95
 
million people of Pakistan is a problem which in its magnitude and urgency.
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chemical fertilizer in 1971-72 was good only for 1.3 metric tons of POL or 
1.2 metric tons of fertilizer in 1984-85 (July-March). Likewise where one 
metric tons of raw cotton export was worth 64 metric ton of POL on 1.2 
metric tons of fertilizers in 1971-72, by 1984-85 (July-March), it was only 
worth 43 metric tons of crude oil or 0.3 metric, tons of fertilizers. The 
current gap in import and export as a result has reached the order of 34.9 
billion rupees (GOP, 19 8 5b) which would have been far less in 1971-72 
prices of petroleum. 

8.15 While the affluent nations faced -one energy crises due to rise in 
petroleum prices, Pakistan in common with a number of other developing 
countries is faced with two serious crises, viz the oil crises and its related 
complications and the other infinitely more pernicious and demaging crises 
in availability of the fuel'to fast growing population for domestic use. The 
real crises for the mass of people in Pakistan is the daily scramble to find the 
fuel they need to cook their food. 

-L 

.1W 
.0k. 

x 

S 

Source 

TABLE VIll-4 

Pakistan: Historical trends in commercial energy consumption 

Percentage Consumption by type of 
commercial energy 

1971 - -84 
1947 1971-72 1983-84 

Wi. 

ii 
jiJ 

.,, ,tr. 

4 
.1$' 

Gas 

Oil 37.8 

35.6 

42.9 

34.2 

39.1 -I 

Coal 59.1 8.3 7.4 
-LI',; 

Hydroelectricity 3.1 12.8 18.5 

Others 0.4 0.9 

Total., 100.00 100.0 100.0 

Source:Govt.of Pakistan, Planning Division, (1983) Sixt Five Yar Plan (93-88) 
2. Govt. otPakistan, Finance Division (1985) "PakistanEconomic Survey". 

Islamabad. 

I 
8.16 The total primary energy consumption for the year 1985-86 in the 
country is estimated at 25.40 million tons of oil equivalent (MTOE). Of this 
two third are met by commercial energy and one third by non-commercial 
energy resources, (GOP, 1 9 8 5 b). The commercial energy resources are 
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characterised by sizeable natural gas reserves and substantial waterpower 
potential but limited known deposits of crude oil. coal or radioactive minerals. 
A scrutiny of historical trends regarding the use of these energy sources in 
this country reveal some interesting patterns (Table VIIl-4). The most 
dramatic change has occured in the use of coal, the dependance on which has 
been drastic~lIy reduced. (Mainly because good coal produchig areas have 
gone to India after independence). As opposed to this, the use of gas, which 
was discovered after indepenoence, has seen a sustained increase. Hydro1ec
tricity is another form of energy, the use of which is experiencing a constant 
increase over Hme. 

8.11 The'end-use consumption of commercial energy (1983-84) shows 
that about a third is consumed by industries, (Table VIII-S). If power and 
fertilizer is included within this sector, the total reaches 50%. The transport 
sector consumes 19 percent while household commercial energy consump
tion is of the order of 16 percent. The share of agricultural sector is only 5%. .' 

TABLE VlU-5 

Pakistan :Tot.d commen;jaJ Energy Consumption by Sector 
(Unit 000 TOE) 

July-March '. 
Sector -----------------

1971-72 1976-77 1983·84 I 98J.B4 1984-85' 
----------------------------------------------------------- -.;-;..:: 

Residential 515 1,117 2.598 1,956 
'. , 

2,114 

Commercial 137 267 538 397 436 

Industrial 2,502 2,968 4,836 3,574 3,923 

A;ricultur.e 533 583 821 591 698 

Transport J,161 1,679 3,154 2,280 2,352 

Power 1.078 1.595 2,592 1.758 2.026 

FcrtiJizcr 185 268 758 567 583 

Other Government 760 710 1,052 776 172 

Total .• ----------------------~----------------------6,971 9.188 16,359 11.910 12,914 

Source: Djr~1ofilte General of Enelgy Resources. 
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TABLEVllI.. 

Pakistan : Avcrage Annual Growth in Energy Consumption 1978~79 to 1983·84, 

By Source & Sectors 


(%p.a) 

Oil Gas Coal Electricity Total 

Residential 	 0.65 21.64 -6.01 16.74 11.25 

Commercial 14.23 8.52 	 13.77 IU2 

Industrial 	 26.38 2.47 6.58 10.49 7.45 

Agriculture -5.17 	 8.18 4.13 

Transport 6.48 	 6.48 

Power 116.42 5.34 -3.69 	 12.57 

Fertilizerb 17.36 	 17.36 

Other Government 5.71 	 1.19 10.15 6.92 

Total .• 	 9.02 7.14 6.150 11.87 9.46d 

----------------------------------------~-------------------
Source: DGER, Energy Yearbook. 1984. 
• Not applicable. 
3. Excluding Pakistan Steel Mills. 
b. Including gas as feedstock. 
c. Including imports (mainly for Pakistan Steels), the growth rate was 14.42%. 
d. Net of thermal generation. 

The current energy production in Pakistan is deficient to meet co'untry's 
need. The prblem gets especially acu te in winter when there are less releases 
of water from Mangla and Tarbela, the two main sources of electricity 
generation, due to reduced requirement of irrigation water and closure of 
canals for maintenance etc. In contrast to limited supply commercial energy 
demand has grown at a much faster rate (see Table VIII-6) and is expected to 
continue growing faster than supply. Amongst fossil fuels, the consumption 
of gas during the Six Plan period is expected to increase from 979 million, 
cubic reet per day (MMCFD) in 1982-83 to 1,121 MMCFD in 1987-88, a 
growth rate of 2.7 percent per annum. The supply of gas, on the othr hand, 
is expected to increase from 692 to 916 MMCFD dUring the same period· 
(GOP, 1985b). Similar demand-supply gaps exist for the other energy 
sources. If demand-supply integration has to be attained, then there is a 
need to concentrate on three major issues: 

1. 	 The assurance of continued oil and gas supplies from existing 
and new resources. 

2. 	 The speedy implementation of workable measures to 
conserve energy and to use"it more efficien t1y and economi
cally. 
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3. 	 Sustained development of all energy sources with emphasis 
on renewa bles. 

B.2 	 Saving the llon-rellewables 

8.18 The basic aim of any sustained development or conservation policy is 
to save non-renewable resources and increase the exploitation of renewables. 
The long term policy of the country should therefore aim at minimal exploita
tion of exhaustable sources of energy and maximum utilization of renewable 
and non-conventional sources such as solar, wind, bie-gas and geothermal 
energy. Efforts should be made to overcome the technical/economic and 
social problems involved in introducing these technologies to the masses and 
make them aware of the urgent need to change the age-old energy consump
tion pattern with the newly available technologies. 

8.19 Energy conservation is one of the important priorities of the current 
energy policy in Pakistan; comprising both price and non-price measures. On • 
the price front, the policy of the government has been to keep kerosene oil : 
prices low as kerosene is consumed heavily by the lower income groups. ,; 
Retail prices of petroleum products have generally kept pace with interna- ,~' 
tional prices, as the government has been pursuing a policy of passing oIl ail " 
~ost increases to the final consumer. The latest price increase in June 19843" 
by 6.9% has resulted in bringing petroleum prices in Pakistn roughly at'~1 
parity' with international prices. Similarly consumer prices of natural gas~t 
have been based on a sliding scale, under which different rates are charged·" 
from different classes of users. For special customers such as power, fertilizer'.~}: 
and cement companies, a two part tariff comprising a fixed charge and Y 
commodity charge per MMCFT is prescribed. Unit! 1973 low gas prices weie.:#~· 
used as an instrument to induce substitution of gas for imported oil. Aft;CJ:.," 
1973, however, the government decided to' increase consumer gas prices . 
gradually, as part of its policy of rationalizing overall prices to promote .~ 
conservation. Since 1982, gas prices were raised four times with, relativelY 
larger increases for fertilizer, power, industry and larger residential_ 
consumers. The objective is to adjust gas prices in such a way that the price ':' 
factor becomes neutral in the choice of the fuel use by th'-consumer. 'J~z,r-' 

.~,rr. <:
B.20 A number of non-price measures were also taken to regulate enelEY it 
demand, some of which are reported below:~ -',$:::' 

-:>~~ 
(i) 	 During 1983-84 all public sector cement plant were require~.:' 

to convert from the cheaper gas flTed kilns to fuel oil [!fed .:'. 
kilns. f~ 
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(ii) 	 Fertili7er plants have been asked to schedule annual closures 
for general plants maintenance during December to March, 
which are the critical energy supply months. 

(iii) 	 An Energy Conservation Cell has been set up in the Ministry 
of Petroleum to formulate a comprehensive conservation 
programme. 

(iv) 	 Under a World Bank financed project, the public sector 
consultancy organization NEAR Petrotech Services has 
strengthened its capacity for conducting energy audits and 
conservation sludies in the industrial sector. 

(v) 	 The government has resorted to load-shedding and staggering 
the working hours of different industries. 

(vi) 	 No new industrial plant will be given gas connection until 
more gas is developed and realistically priced. 

(vii) 	 Mari gas would be allocated to the power sector and would 
1 

not be made available for other uses. 

The present efforts are commendable but a lot more needs to be 
done perticularly to achieve the essential task of delinking economic gro,wth 
from energy demand and to minimise import dependence through interfuel 
adjustments or energy mix. 

8.21 Oil is the largest source of energy. It is primarily an imported com
. modity. Of the 	 total oil ·consumed locally, 90 percent is imported. The 

current demand for oil and its products are increasing by 10-12 percent 
every year putting heavy strain on import bills. It is therefore a matter of 
great importance to fonnulate and implement strategy for oil conservation. 
Bulk of the country's oil is used in the transport and household sector. 
Therefore tIle first prong of strategy should focus on reductio in oil consump
tion through adoption of appropriate transport policy e.g. emphasis on most 
economical freight haul (railroad may be more economical in one area and 
trucks in another) or preference to public transport compared to private car 
traffic (Oriel\tation to public transport e.g. Bus can help in transporting 
more people at lower energy cost compared to private cars). In household 
sector increasing electrification may reduce consumption of kerosene. The 
second set of strategy should focus on alternative fuels particularly ihose 
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that can be derived from biomass. Ethanol. the Brazition sustitute to the oil 
problem is a case in point. 

8.22 Natural gas ranks second amongst the sources of commercial energy 
utilized in Pakistan. It is being used mainly as a fuel for the industrial sector 
and for power generation. The pattern of gas utilizations (1983-84) is as 
follows: 

I. 	 Fertilizer 33 percent. (This also includes the Gas which is 
being used as reed-stock in the fertilizer sector). 

2. 	 Power 24.5 percent. 
3. 	 General industry 24.4 percent. 
4. 	 Cement manufaclure 3.5 percent. 
5. 	 Commercial 3.1 percent. 
6. 	 Domestic use 11.5 percent. 

As gas is a valuable raw material for petrochemical industries, 
burning it away as fuel is wasteful. The use of natural gas should be 
encouraged only as feed stock in industry and its indiscriminate use for such 
purposes as power generation and cement plants should be discouraged. 

8.23 Pakistan has large deposits of coal which canbe classified as highly 
volatile to sub-bituminous with relatively high ash and sulphur content. The 
coal found in the sharigh field however possesses mediulll coking characteris: 
tics. The estimated coal reserves in the country (including the proven, 
indicated and inferred reserves) are about 763.10 million metric tons (GOP, 
1985b). At present most of the coal is being used for brickkiln industry.:· 
These requirements could perhaps be partly replaced by using lime-sand 0;" 
soil-cement building blocks which do not require much heat to prepare. The 
coal then could be more profitably utilised for fertilizer production and 
power generation (of course with due cognizance to Environmental impact 
assessment) instead of the wasteful use of natural gas for producing thermal 
power. Better quality coal found in small quantities should be reserved for 
metallurgical and other industrial uses. Extensive research shold be carried 
out for producing coal gas of high BTU from low grade coal for efficient use 
of the resource. Besides exploration, exploitation of the coal reserves should 
be expanded and production from the exis~ing collieries should be maxi
mised. A review of the coal industry needs to be undertaken with a view to 
critically examining various cost components particularly aimed at increas

ing prodUctivity and reducing transport costs. In the context of incrensed oil 
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prices, the technoeconomic prospects of utilizing the indigenous coal 
reserves should be reappraised. Also considering the relative cost economics 
in money as well as poilu tion terms. the consumption of coal should be 
increased by switching back to coal from natural gas to meet the fuel require
ments of the industry where possible. 

8.24 S'.lpply of the electricity in Pakistan is frolll thermal as well'as 
Hydro-electric plants. At present Hydle power is supplied from the northern 
grid centre. The major sources are the power plants at Warsak, Mangla and 
Tarhela. The entire hydro-potential of Pakistan is dependent upon river 
Indus and its tributaries. namely KabuL Rav;' Jhelum and Chenab. The 
theoretical hydro-potential of Pakistan is about 18,000 mega watt (M.W) out 
of which 2803.54 M.W. is presently being utilized. The use of electricity is 
dominated by the industrial sedor which uses the lion share of the produc
tion. All other sectos such as residential agricultural and commercial etc. 
account for comparatively low percentage, of the total use of electricity. In 
the agriculture sector. running of tube-wells with electricity has been given a 
priority in recent years but the growth rate in usage does not exceed the 
overall growth rate. The thennal power plants cause-pollution and also 
utilize non-reo.ewable resources. In the short run we may have to increase its 
generation in view of energy shortages but long terms policy must be 
oriented towards reduced dependence on this form of energy. 

B.3 Enhancing the renewables 

8.25 Hydel power is the most important single renewable soure of energy 
which still has potential for expansion exce!'t in those cases, where they have 
serious environemntal consequences for example, flooding of a vast area of 
habitation. Another source of the renewable energy is the nuclear energy 
which accounts for abollt 5 percent of the energy lise. The projected econo
mic benefits of the nun clear power plant are relatively high compared to the 
high prices and scarcity of the fossil fuel. The favourable aspect of the 
nuclear energy is its lesser dependence on continuous sllpply of fuel but it 
requires large initial investments for installation of the plants. However. 
there are problems of resources, both financial due to the high cost of the 
plants and of man-power and technological competence to run efficiently 
and safely a large number of nuclear plants. Another serious problem is the 
disposal of the nuclear wastes. Besides, there are several limits to the pro
liferation of the nuclear energy plants. We are still dependent on world 
sources for such plants and pressures are very great against the potential 
suppliers. At the global level by the end of the current century. it is expected 
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'that only about 10 percent of the world's commercial energy would come 
from nuclear sources. Only a break-through in nuclear fusion could result in 
a significant difference. Since Pakistan would fay that we remain Mpendent 
on outside soirces for nuclear power plants. it is therefore relentlessly purSUe 
all avenues open to us to increase oLlr energy supplies from other local 
sources. 

8.26 Non-commercial renewable is also an extellJely important component 
of the overall energy system in Pakistan, more particularly in the domestic 
and farm sectors. As a sub·system in the overall energy consumption pattern, 
it is 'exceedingly important. Dung. firewood, agricultural wastes etc., are 
gathered by indivicual and processed or stored as part of the overall activity 
of farming and rLlral life. The low income group of the urban areas also do 
the same. The task of fuel gathering is largely manual and with the dwindling 
of the resources and the increase in population it is becoming increasingly 
more and more time-consuming and difficult. 

8.27 In rural areas, dung is available to the fanners who maintain animals ' 
for farm power and for milk. Some urban dwellers also keep animal for 
commercial purposes. Village population IIses part of the animal dung as 
manure and ,the rest for domestic cooking and heating purposes, while urban : 
inhabitants utilise it mostly as fuel, except in a few organised dairy farms 
where it is sold to be used as manure. However, the use of dung as a fuel is "-' 
robbing tlte fields of much needed organic manure which has to be substitu- " 
ted by chemical fertilizers. With the ex'ponenhal growth ill population, the ' 
use of animal dung as fuel is increasing faster because the commercial sources 

.,
" 

of energy are getting beyond the financial means of the mass of the people. 
The drop in the application of farmyard manure to corpland is resulti~g in ~{ 
the sharp fall of soil fertility which is already very low due to little appJica: 
tion of high priced cltemical fertilizers. water erosion and leaching of the soil 
and washing away of the top soil. (GOPN 1976). The replacement of dried 
cattle dUllg fuel with bio-gas prepared by fermenting cattle dung and organic 
farm waste, which provides both energy and manure is therefore an exceed
ingly high priority area for both extension and researcll. 

8.28 Wood meets half of tile total domestic energy requirements in 
Pakistan (GOP, 1984). Current ann",!! consumption of fuelwood in the 
country is estimated to be 16.6 millionm', of wllich 90% comes from 
farmlands and 10% is contributed by state forests (GOP, 1984). The housing 
census carried out in 1980. reports tllat 70% of the total households in 
Pakistan use wood for cooking and heating while in rural areas the 

jmenustik
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dependence goes upto 80%. Hrewood consumed in the cotmtry is of two 
types One of these is the wood gathered from branches of trees and bushes 
etc, and the other is the wood collected in bulk frDm the forests. The second 
type is sold mostly in market and is used mainly in towns and cities. How
ever, in rural areas and hilly trads. where other sources of energy are scanty 
or not available people not only cut their own trees but also those which do 
not belong to them. through illegal meanS. With the increase in the price of 
wood, charcoal and alternate fuels, people are indiscriminately cutting and 
selling trees on a large scale, thus causing extensive deforestation. In the 
absence of suitable alternate energy sources further demands would continue 
to be made on firewood. It has been estimated that with the present rate of 
growth of population and the pattern of domestic energy consumption our 
wood fuel requirement would increase by 66% to about 30 million cubic 
meter annually by the year 2000 (GOP, 1984). The community must be 
educated to understand that this quantity of wood is no longer available and 
that new resources will have to be created by establishing energy plantations 
in every locality. Since the people have traditionally un-restricted and free 
access to grazing, and wood-gathering, they are apt, to view the programme 
of energy plantation with suspicion Or even hostility. The state should 
mount a vigorous educational programme through all available mass communi
cation media and use all public forums for the purpose. Carefully worked 

. out research programmes should also be developed to find out what quick 
growing species could be planted. The state can provide stimulus, technical 
adivce and fmaneial assistance but the programme of afforestation would 
only succeed if the people themselves are involved. 

8.29 To meet the target for the year 2000 indicated in para 8.28 above, 
tree plantation for energy over about 814,000 heclares will have to be raised 
by 1994 to be available for harvesting by the end of the century. Half of 
this requirement will have to be met by planting on style lands with 
expected financial outlay of Rs. 6,125 millions over a period of ten years or 
an annual expenditure of Rs. 651.2 millions in addition to the allocation 
made in the 6th plan for afforestation work (GOP, 1984c).since the provin
cial forestry sector could not afford funding of this kind therefore energy 
plantations has recently been classified as an activity falling within the 
energy rather than foreslry seclor and funding for this purpose is provided 
out of the Federal Government annual development Programme (ADP). 
However in order to achieve success it is necessary that: 

<a) All waste lands having scope [or fire wood production be 
diverted to and committed to raising energy plantations 

l 
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through a system of incentives to the land owners. A suitable 
machinery should be e"olved to achieve this objective. 

(b) 	 Farmers be encouraged to increase tree planting in irrigated 
plains (as a part of Agro-forestry scheme) in a more organised 
and planned manner for which Government may provide 
extensive technical support. 

8.30 Non-conventional renewable sources of energy which are receiving 
world-wide attention are solar radiation, atomic fusion, synthetic fuel from 
solids and shales, bio-conversion processes, geothermal energy, wind energy, 
tidal energy, and energy stored in under-sea currents etc. Most of these 
sources of energy require considerable research and development efforts to 
make them economically viable while others involve complex technical 
operations. Considering the prevailing conditions in Pakistan the use of 
bie-gas and solar energy appear to offer considerable scope for exploitation 
in the near future. Development potential of these sources has been outlined'" 
~~ £ 

-;tf;;, 
8.31 Bic-gas energy:About 50 percent of the animal dung which is, . 

• • < 
'equivalent to several million tons of superior quality manure is being bum!': 
as fuel, which can otherwise be saved for use to increase soil fertility. BiO=:' . ',~,: 

conversion of organic materials, such as animal dung, farm yard waste, tree'; , 
leaves, algae and municipal refuse, in a bio-gas plant yields methane gas for.; 
burning and the sludge for manure, thus providing a renewable source of;: 
energy and fertilizer. Rough estimates show that one ton of dry organlc:. 
matter can be converted in to almost two barrels of oil or about 280 cl!bic_ . 
meter of gas and 0.73 tons of fertilizer, through anaerobic fermentation in' 
bio-gas plant (GOP, 1976). A beginning has. already been made in Pakistan: 
on the bio-gas plants using animal dung. The nunber of large animals (cattle)" 
in Pakistan is around 29 million*. Theoretically the dung from these anim~_. 
could supply energy equivalent of approximately nine nuclear power stations_. 
of 400 Megawatts. There is certainly the potential to harness energy from.' 
about 25 percent of the livestock dropping. If processed through bio-gaS . 
plants it will not only yield twenty seven million cubic meters of gas per day 
but also about 40 million metric tons of wet manure annually. .,, 

-
" 

(.) BeSide: these live stack population 21so has S1 million sheep :mcl ioat. 
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8.32 According to estimates (GOP, 1976) about 20 kg of dung is 
produced by one animal unit. One kg. of fresh dung produces 0.05m3 of 
gas. The gas required for cooking and lighting needs per person per day is 
0.6m 3 and 0.45m3 of gas is required for an engine per H.P. per hour. 
Accordingly a fanner with 6 family members having 8 heads of cattIe"" who 
installs a bio-gas plant, can meet his energy requirements for cooking and 
lighting. Besides he can use the gas for running a water pump of 4 H.P. for 
about an hour a day. Initial cost for the installation of plant, according to 
estimates can be paid back in a period of 2-3 years in terms of fuel. fertilizer 
and higher grain production and all through simple, non technical local 
labour. Therefore wide use of bio-gas plants in the rural areas should be 
encouraged and government should give subsidies for the purpose on the 
same Principle on which subsidies were given to the farmers for fertilizers 
initially. Banks should also be induced to give loans to the farmer for the 
installatin of bio-gas plants. Another important advantage of installing 
bio-gas plants is the safe disposal of all sorts of organic wastes. There are 
more than 100 diseases naturally transmitted between animals and man and 
dung and manure carry multitude of dangerous micro-organisms. The 
anaeorobic fermentation destroys all disease organisms and parasites and 
makes the environment safe for man and animals. The. surroundings of the 
bio-gas plants are free from foul smell, mosquitoes and flies which generally 
hover on the dung cakes left in the streets for drying. The plants, therefore, 
could be installed near the residential areas and provide cleaner and healtheir 

atmosphere. This is an added adavantage to other multi-purpose uses of the 
bio-gas plants. 

8.33 Solar Energy: In a world fast running out of fossil fuels and also 
highly dependent on them. development of solar energy has great potentiali
ties for the future in the long run. The fuel in this case is free and is not 
going to run out for a country like Pakistan which is situated in such 
latitudes that falls within the sunny belt of the subcontinent. Solar energy 
When converted to heat below 95C· has the efficiency between 40 to 50 
percent and can be used for water heating, air heating for crops, fruit and 
fish drying, desalination of brackish water, industrial process heating, house 
heating and cooking. Coversion of solar energy for power generation has an 
efficiency lying between 3 to 15 percent. On the whole, the solar energ1 can 
provide between 40 to 60 percent of the total energy requirements but'the 

(- -) In Paki"tan mn<:c of the indlvidu;tl farmers hardly own 8 heads of Jive5lock, therefore they 
will have to pool lhelf rc!.ources for installation of the bio-gas pJ:mt and sharing the benefits. 
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system has to be boosted up with alternate sources of energy in cloudy 
weathers. The technica~ feasibility of harnessing power from the SUn is no 
longer in doubt and the technological possibilities of solar energy are 
immense. However, the cost involved is still high and the technologies have 
still to be developed so that the energy can be made available at a cheap 
price. At present applications of solar energy for domestic cooking and water 
heating appear .quite feasible and should be encouraged. However, significant 
technical break-through is required before solar energy could be used 
cheaply for electricty generation to overcome the energy deficit. Exploration 
of silicon technology may be worthwhile in this regard. 
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CHAPTER IX 

TOURISM 

A. A Great Evil or A Great Good 

9.1 "Leisure, Mobility and wealth, the growth of all three has contribu
ted to m,lke one of their byproducts-'Tourism'-an importatnt part of 
world economic, social and physical development. Depending on your 
prejudice, tOllrism can be seen as a force for great evil or great good. There 
are statistics in plenty to back either point of view ..... As a destroyer of 
Fragile mountain ecosystems in the Alps or the Himalayas. as a contributor 
to inflation, as a di~rupter of local· life styles, as a cause of marine pollution, 
tourism can be portrayed as an entirely negative force. But as a provider of 
employment and scarce foreign exchange for poor countries as a source of 
income to maintain parks and reserves, monuments and museums collec
tions, and as a preserver of rapidly disappearing skills in arts and crafts, 
toruism can be seen as a positive force." (Table 1983). 

9.2 Tourism is now considered as second most important item in 
internation·al trade after oil (GOP 1984). The industry is of particular 
significance td Pakistan from the point of view of its contribution to 
national income, foreign exchange earning and general economic develop
ment. The magnitude of domestic tourism is not available due to lack of 
precise data in the sector. However, a rough idea can be obtained from the 

number of trips taken by each mode of transport per annllm during 1973 
which include 1400 million journeys by road, 140 million journeys by rail 
and 0.7 million journeys by air, (SEMA-METRA 1974). However, very few 
of road and rail travellers stay overnight and most of these journeys are made 
by commuters travelling to and from work. Perhaps a better idea .can be 
obtained from the hotel bednights which were estimated at 2.8 million in 
1973 and forecasted to increase to 3.7 million in 1980 (SEMA-METRA 
1974). Foreign tourist arrivals during 1984 were recorded at 0.407 million. 
The share of Pakistan in world arrivals during 1984 went upto 0.136 percent 
as against 0.124 percent in 1983. 
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This was possible due to substantial increase of 11.6 percent in 
arrivals to Pakistan as compared to world increase of only 2.1 percent. Over 
the period 1972-84, the growth of tourist arrivals to Pakistan stOJU at 12.3 
percent as against 4.3 percent of the World l GOP J984). 

9.3 Mountain lands, fresh water systems and coastal zones are three 
major ecosystems types in Pakistan that are utilized most extensively for. 
recreational purposes. If managed properly toruism can serve the dual 
purpose of conservation and recreation of these ecosystems. Wildlife tourism 
is a case in point. However, studies (UNESCO J973) show that tourist 
development has occured to such an extent in some ecosystems le.g. 
Mountains) that it has resulted in nUmerous environmental problems and in 
certain cases the demage has reached a critical stage. Thus very careful 
attention need to be given to utilization of varied ecosystems as foci of 
tourism and recreation. The factors that require special consideration in tbis 
regard are the assesment of the tourist carrying capacity of varied ecosystems, 
interaction between tourist and native population, social and medical aspects 
as well as impacts of tourist industry On env.ironment e.g. upon wildlife~ 
vegetation, water quality etc. 'tii 

'"'~j ~ , 
·..)t.~ 

B. Toruism and Development ':'.11.-' ~. ~:'
"or '; 

9.4 Tourism was first thought of and used as a vehicle of economic 
development after the second world war (GOP 1977). T~day it is a major 
international activity, one of the largest and fastest growing elements"iIi 
world trade when measured in terms of gross receipts from visitors spendirig. 
There are several posi tive aspects of the tourism development particularly 
for traditionally agricultural economics like Pakistan needing to generate 
foreign exchange to finance their economic development. According to 
Soviet statisticians average profit from one tourist is equal to the export ci'r 
nine tons of coal, fifteen tons of oil or two tons of grain. This reveals the 
significance of tourism as a source of foreign exchange earnings (GOP 1977). 
Receipts from foreign tourists in Pakistan an10unted to 201.6 million U.S. 
dollars in 1983 accounting for 0.7 percent of the GNP. The tourism receipts 
in the country have increased more thim twenty times since, (Table IX·I) 
while the ratio of tourism receipts to GNP has more than doubled durin' 
the same period indicating a. better performance of this sector compared 10 
others. 
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TABLE IX-I 

Pakistan and World Tourism 

------------------------------------------- ------------------------------------------------------- it 
Pakistan (c)World 

Year----------------------------------------------------------------
(b)Arrivals Percentage (a)Receipts Percentage Arrivals Percentage Receipts Percentage 

(000) 	 Change (Million Change (Million) Change (Billion Change 
us S) US $) 

1972 	 101.0 - 10.6 - 181.9 - 24.6 

1973 141.9 40.5 18.9 78.3 190.6 4.8 31.1 26.4
 

1974 154.5 8.9 20.8 10.1 197.1 3.4 33.8 9.0
 

1975 172.0 11.3 32.3 55.3 2144 8.8 40.7 20.4
 

1976 197.3 14.7 40.6 25.7 220.7 2.9 44.4 9.3
 

1977 220.4 11.7 60.4 48.8 238.2 7.9 55.1 24.1
 

1978 291.5 32.2 82.9 (c) 37.2 257.4 8.1 69.7 26.5
 

1979 318.6 9.3 100.0 (c)20.6 272.0 6.1 83.2 19.5
 

1980 299.0 (-)6.1 153.9 (c)54.0 284.3 4.1 97.0 16.6

In540 .1 97.7 10.7
 

1981 290.2 (-)3.0 128.2 (c)(-)16.7 287.4 1.2 97.7 0.7
 

1982 313.7 8.1 187.0 (c) 45.9 285.1 (-)1.0 94.2 (-)3.6
 

1983 365.1 16.4 201.6 (c) 7.8 (c) 293.8 3.0 (c)96.2 2.1
 

Source: (a) State Bank of Pakistan, Karachi. 
(b) Interior Division, Government of Pakistan, Islamabad. 
(c) Regional Breakdown of W.T.O. (Ed. 1984). 

7alj 	 "U:%"" 
,-I 	 ON.
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9.5 Role of tourism as an instrument of regional policy is no less impc 
tant. It can help in achieving an equitable balance between developed ai 
lagging regions through income transfer. Paradoxically in Pakistan t! 
areas regarded as most attractive from the point of view of scenic beau 
e.g. mountainous areas. also lag behind in the pace of economic growt 
Tourism can play a vital role in the development of these areas. It c 

particularly be used as an effective mechanism for generation of emloyme 
for semi-skilled and un-skilled people of such areas in abundance. As 
labour intensive industry, a major advantage of tourism is that it requires I 
capital for job operation. Besides it is easier to attract foreign capital 
tourist industry as compared to other economic activities. Hence apart fro 
adding to national prosperity, the industry can promote much need 
interntional liquidity for investment in backward regious. 

9.6 A major advantage of tourist industry is that it depends on I 
exhaustible resources. Thus historic monuments, pleasant scenary, go( 
beaches, sun or snow and nountains which are valuable assets to tour. 
economy, are less exhausttible as compared to more tangible resources su 
as oil wells and gold mines. Pakistan isrich in these less exhaustible resourc 
The country is dotted with historical wonders, archeaological remains a 
great scenic beauty. More than half a dozen civilization have flourished 
the areas now constituting Pakistan, each leaving behind its footprints on f 
sand of time (GOP 1984). Some of these civilizations are as ancient as tho 
of old Egyptian and Inca civilizations and offer attractions no less in tall 
to visitors both local and foreigners who throng to these places in thousan 

and marvel at their antiquity and beauty. 

9.7 Amongst other benefits of tourism are the facts that it can be is 

as a mean of conservation througn such efforts as establishment of natior 
parks and preservation of historical monuments etc. Moreover, the indust 

can be of great help in promotion of better'understanding between peof 

.of different parts of the county, on the one hand and between native popul 
tion and and foreign tourists on the other. 

9.8 Much of the original attraction of tourist areas are natural scer 

grandeur and low population density. However, in some parts of Pakist, 

e.g. Murree and Abbottabad the tourist industry has developed to such . 

extent that these two original qualities are being compromised and degrade 

Furthermore. this degradation is accompanied by serious detrimental affec 

on the ecosystem themselves including damage to vegetation, wildlife 3f 
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water balance. The high intensity of tourism in these areas is further resulting 
in pollution and depression of the original local communities and also in
creasing natural hazard potential due to inadequate planning of new buildings 
and communication systems in the fragile mountain ecosystems. Scenically, 
prime areas in other ecosystems, especially those proximate to major popula
tion centres are increasingly presenting similar problems. Future tourism 
development without careful. regulation can undoubtedly lead to many 
environmental disruption which may become irreversible, at least in the 
short term. Haphazard development may imperil the very purpose and 
objectives of the tourist industry and produce a lowering of aesthetic and 
financial values, at the same time, inducing the spread of long-scale tourist 
development to new areas, this resulting in further degradation. 

C. Tourism and Environment 

9.9 Tourism activities include winter sports, camping hiking and moun
taineering, summer touring, hunting and swimming, water sports and fishing. 
These various recreational activities have different impact on the environm
ment. They may compete with each other in their demands upon ecosystems. 
More crucially perhaps, they may often prove to be incompatible with such 
activities as water and power production, mining and agriculture, and also 
with conservation. Specific damage in mountain ecosystem is concentrated 
in the especially vulnerable treeline zone, in the lower valley floor area 
and in the river systems where attendant downstream effects are produced. 
In acquatic ecosystem it may seriously impair the water quality. In addition, 
an important feedback mechanism may be involved in the saturation of so
called 'safe' aras. The Possibility of disastrous losses in human life and pro
perty is increased as more and more buildings and communication systems 
are constructed in areas that were carefully avoided by the original farming 
and fishing communities; these include areas subject to floods avalanches, 
mudalides, landslides, land creep and rockfall. As essential prerequisite for 
any detailed analysis of this problem in Pakistan is the preparation of a series 
of case studies that will provide documentation for areas where optimum 
tourist development and over-development have already occured. These 
should be selected to include different types of natural areas with contrast
ing types of primary recreational activity. This should also be accompanied
by an inventory of areas relatively little used or even unused that might, in 
the near future, become foci for large scale development. In addition, it 

ould seem advisable to identify areas of remnant original cultures of 
unusual, aesthetic value as objects worthy of preservation through zoning,
Special land-use planning and possible financial subsidy. 
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Skiers Walkers. Extreme Transit (Passing through, day 
p 
a

trippers, overnight stoppers, etc.) [ 
Hunters Fishermen. Campers 11 

0 

EEl Tourists Caged Tourists nf 

(Extreme Energy Input, e.g. use of (Confined to hospitals, hotels, etc.) S 
helicopters in high mountain areas) tr 

tl 
Fig: 9.1 Type of tourist. at 

9.10 Efforts should be directed towards quantification of the concepts 
of 'aesthetic value' and carrying capacity and research to identify ecosystems lo 
or parts of ecosystems of a particularly fragile nature. Moreover, impact of 
various types of tourist should be identified by the dominant role of charac

gcteristic which most influences their ecological behaviour and attitudes 
1n(Figure 9.1). The most important factor is purpose (ski health, hunting, etc.) 

but other factors may besignificant, e.g. residence (hotel, motel, camp, etc.) ag 
duration of stay, or socio-economic status (related to high energy input, even co 
such things as deviance). The basic object is to investigate the values (includ- ac, 
ing aesthetic and recreational values), needs and behaviour of different types de 
of tourist. In particular, it is necessary to find out what are the social corre- scE 
lates of different types of tourist activity in so far as they relate to te 9 
ecosystems. - ve: 

Setc 
9.11 In mountin ecosystems two different types of tourism can ha
tinguished! Sightseers, and treakkers and mountaineers: The numberof art 
tourist of both types is increasing each year, but it is the former which is 
increasing more rapidly. Throughott the region the trekking parties and 
mountaineering expeditions alter the environment in various ways.The 
major threat comes from deforestation to meet the need for firewood. The 
amount of additional wood needed is significant. The data for Pakistan 
is not available, but a case study in Nepal revealed that 1,000 per year of Ac. 

firewood is collected along the trekking routes. The study further observed, Re:
'hard pressed by the food requirements of the unorganised trekkers, the 
local people have been going for extensive hill agriculture. These people are Ro 
thus unscientifically cultivating the lands which had been carefully avoided 

by their forefathers who had learnt with time to keep harmony with nature 

and did nothing to disturb the balance with the local ecology (Shresta Ski 

1976). The case in Pakistan is not much different. Empty tins, cans, broken SkI 

bottles and glassware, plastic waste, trash and garbage left behind by trekking 
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ties is further deteriorating the environment. The traditions and culture 
mountain people are also being effected adversely by the tourists. Irre
sible changes in their outlook, social behaviour and religious sentiments 
e become inevitable. The simple hearted people in the past had on rare 
asions a traveller stopping in their village and hence treated him as an 
)ortant guest and provided him with free food and shelter. But now in 
al-Himalayas they are often compelled to provide charity to many 'poor' 
zkers who so frequently cross their locality. It may be mentioned here 
t many tourists have settled permanantly in Swat valley. Drug addicts 
quite common amongst these settlers. 

2 As food, firewood and daily necessities are becoming scarcer to the 
l people themselves, due to the larger demands of these items by ever 
easing number of tourists in mountains the prices of commodities have 
e up considerably. The majority of the trekkers and all the mountaineer
expeditions can buy firewood at inflated prices (or even carry all their 
if asked to do so) but not the local inhabitatnts. They therefore, go .
 

nst "forest protection laws" and the traditional understanding and
 
:rol of "Collecting only dead wood from the forests'. Thus the easily
 
ssible forests within the vicinity of these people are being gradually 
royed. Even the wood for construction of buildings and huts is getting
 

A
and expensive. 
SA very important effect of tourist industry is the initiation of relati
large proejects involving construction of buildings, roads, infrastructure
 
These projects have their own environmental impacts. No effort, as yet,
 

ieenmade to evaluate these adverse effects of these projects not even in
 
which are relatively fragile and subject to irreversible changes.,I
 

TABLE IX-2 

me Recreational Activities and their Impact on Mountain Ecosystem 

ities 	 Impact 

rt Building 	 Destruction of valuable. 

Construction 	 Agricultural land or natural com
munities.
 

g, walking, camping hunting 	 Intensification of loal pressures of
 
human use system. (food energy).
 
Distribution of Wildlife Increase in
 
natural hazards.
 



178 

Increasing flow of good and Landslides. rockfalls. etc. Unnecessary
traffic. predator destruction. Alteration of River 

and water ecology. 

9.14 The coastal ecosystem is another major area of tourist attraction in 
Pakistan. However, the open coast beaches are also being degraded both by 
tourist and other sources. Empty cans and solid waste are increasingly seen 
along Clifton and Manora beach dumped in those areas by picnic parties. 
Liquid and solid wastes discharged by ships in the coastal waters are also 
being transported by waves and tidal currents to the exposed coastal beaches 
such as Manora, Sandspit, Hawkesbay. Paradise Point, Buleji and Cape 
Monze. During the Southwest monsoon when the seas are rough and winds 
are blowing at high speeds, an occasional cargo ship may drift ashore and 
become grounded on the sandy open coast beaches. Explosion and fires 
have broken out on such ships leading to the spreading of chemical sub
stances medicines, glass jars, plastic cans as well as oil on the open coast 
beaches and the sea wall marring the aesthetic beauty of the beaches tem
porarily (KDA 1981). Serious pollution control measures are necessary to 
safeguard the scenic and aesthetic beauty of these areas of reat value for 
tourist industry. 

9M15 An overall analysis of past trend of tourism development in Pakistan 
shown a lack of ecological planning. Development has already been radom 
and many feasibility studies have been undertaken without ecological 
guidelines with the result that the projects have failed to produced desired 
result. The present tourist potential of the country has only partially Been. 
utilized and future pressures on other sources may compel the planners-o 

.use this resource more intensively. This enhances the need of ecologc 
planning, a great deal. Experience from developed countries like Switzerland 
shows that large scale development of tourism can bring with it a number of 
environmental problems. It is therefore, imperative to determine the scope 
of these problems and to explore methods whereby the benefits of tourism 

may be realised without excessive environmental and social costs. -

A key factor in striking a balance between tourism and the environ
ment is to ensure that tourist development should be related to the carrying 
capacity of resources. The assesment of carrying capacity and the balancins 
of levels of tourist development and activity with that capacity are the vital 
means of preventing environmen tal damage, protecting resources and securing 
the continuance of the long term profitability of tourism itself. 'Reconciling 

tourism with enviornmental protection starts with the responsible behaviour 

of the individual tourists, extends to the tourist-industry,and rests ultimately 

with the Government' (Tolba, 1983). 
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CHAPTER X 

INSTITUTION AND LEGISLATION 

10.1 The development of environmental institution and legislation is .a 

reflectio of conciousness of a nation towards its environment. It is a well 

documented fact that economic development must incorporate environ
mental considerations if the quality of lire in its broadest sense is to be 

improved (ESCAP, 1984). An administrative and political recognition of this 

reality has been expressed in two different ways (a) The development of 

government and non-goveinment institutions (b) the enactment of legislation. 
Whereas the development of environmental organisations indicates a general 

concern about environmental quality. environmental legislation is a concrete 

methodology through which environmental policies can be implemented. 
Legislation is also a measure of political power that environmental institu
tions can wield in their efforts to protect the environment. Indeed environ
mental institutions and legislation reinforce each other and in the process 
each becomes more effective. 

A. Institutional Development 

10.2 The important national institution s in Pakistan which play or can 

play significane role in safegarding the environment can be broadly classified 
into three categories. (A) the government organisations (b) The political 
institutions such as local bodies. (c) The non-goxernment organisations 
(NGOs) Internationally Pakistan is a member of a number of inter-govern
mental organisations that have been established to safeguard regional and 
global environment such as UNEP (United Nations Environment Programme) 
SACEP (South Asia Cooperative Engironmental Programme ) ESCAP etc. 

10.3 At governmental level there are two types of organisations in 
Pakistan. First of these are the ones that have been established solely with 
responsibility of environmental protection. The Environment and Urban 
Affairs Division in the Ministry of Housing and Works is the principal organi
sation of this type. It is responsible for planning activities in reration to the 
environment, pollution and Ecology. It was through the initiative of this 
division that Environmental Protection Ordinance of Pakistan was promul
gated in December 1983. Among other things the legislation has provided 
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for the creation of a National Environmental Council and an Environmental t 
protection Agency in the country. The council would be headed by the Z 
President and provide leadership and general policy guidance for the i 
direction and co-ordination of environmental programmes whereas the I 
agency would enforce the regulation and standards for controlling pollution 
and protecting the environment. The second type of governmental organisa. 
tions are concerned primarily with resource augmentation and conservation. 
The examples of these organisations are line departments and other agencies 
such as Water and Power Development Authority (WAPDA) of Pakistan, 
Geological survey of Pakistan (GSP) Pakistan Forest Institute (PFl) Atomic 
Energy Commission Pakistan Agricultural Research Council (PARC), 
Provincial Forestry and Livestock departments etc. Many of these institu
tions carry out survey's monitoring and research work of great relevance to 
environmental protection. However, there is a lack of co-ordination between 
these departments. Amongst line (sectoral) departments, bye and large, 
each agency has gone about pursuing isolated task. If one department is 
engaged in establishing energy plantations in an area, another is pursuing 
programmes of sheep and goat rearing and a third in introducing new 
horticultural crops (GOP, 1976). The policies and programmes have been 
sometimes conflicting and contradictory. Attempts have been made, fr6m 
time to time, under a variety of programmes from rural reconstruction to 
Integrated Rural Development, to co-ordinate functioning of different 
governmental agencies. Such programmes are always viewed by existing 
vertically oriented technical departments and services as a threat to their 
power structure (GOP n, 1976). Beside other thing, this has has been a Mao 
factor responsible for lack of co-ordination between research, policy ma1 ng 
and implementation of co-ordinated programmes, resulting in waste o 

resources and little achievement in environmental protection efforts. It is 

very likely that the same would continue unless the need to safeguard our 

scarce resources and environmental protection are established as the prime 
national goal, above all departmental/technical objectives. 

10.4 It would be difficult to envisage widespread horizontal integration 

without strengthening local and regional institutions even for the executions 

of projects or programmes of national scope. It must also be realized ti2t 
there are serious difficulties involved in assigning responsibility for integrat
ing all relevant dimensions about environment within a single organization 

(for example an agency or public enterprise) which has traditionally held 2 

rather narrow brief-say, entrusting all questions pertaining to the rural 
environment to an agency hitherto responsible only for food and agriculture: 

the consequence would inevitably be that one point of view would dominate 

Bost Available Decumen~t
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others. A better solution would be to establish joint responsibilities 
ong various sector-oriented organizations representing several points of 
arest. and to foster co-operation among them in order to prevent serious 
ilries. 

.5 Inspite of highly centralised political and administrative system 
der which Pakistan's economy has functioned since independence, the 
portance and need of spatial decentraliation and the creation of institu
'ns for planning and implementation of policies and programmes at 
Yional level, at times, have been well appreciated by the national planners 
han, 1983). Efforts have been made to create the planning and implemen
ion institutions at the regional and sub-regional levels and to delegate 

em powers to decentralise the planning and development process in the 
'untry. Some measures were also taken to delegate decision making and 
iancial powers to subordinate units of government and to transfer certain 
velopment functions to autonomous/semi-atonomous public organisations. 

easure have also been taken to promote devolution through local govern
ent institutions. However these measures need considerable strengthening. 
ost of the past efforts have failed to give desired results because of varied 
:ason. In some instances they have resulted in the creation of too many 
,encies promoting dilution of finances and inter-dejartmental rivalries, in 
ther cases lack of statutary powers (the present local government system is 
ot recognised as an indepent tier in Pakistan's constitution and derives its . 
ower from the goodwill of provincial legislature) and financial resources 
ave been the major bottlenecks. It is extremely necessary to give serious 
ttention to these problems and evolve desirable solutions for effective 
unctioning of planning and development at local and regional level. 

0-6 Whatever solutions are adopted the comprehensive integration of .41 
nvironmental considerations requires a contextual approach. This approach 
ecognizes the interdependence that exist between activities in separate 
actors: In practice the realization of the objectives of one sector depends as 
iuch on the performance of other sectors as on its own performance. The 
ontextual approach to environmental problems thus consists in-elucidating 
he environmental policies that are implicit in the various sectoral options, 
ocating the key factors, analysing the possible contradictions between 
mplicit policies and explicit environmental objectives, and specifying the 
ilternative contextual course of action required to head off or soften these 
:ontradictions (Godard, 1982). 

10.7 The specificity and diversity of environmental problems confer great -
II 

importance. on regional and local dimensions of development. Decisions 

e.
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made at the national level should not be permitted to inhibit the freedom of 
action that is necessary at regional and local levels to take the environment 
into account effectively. This is why consideration of the environment itself 
leads to the establishment of new relationships between levels gnd ipso-facto 
to a reconsideration of which decision making levels are the most approp. 
riate. The problem of the relationship between decision making levels is 
often tackled through an adjustment in the degree of decentralization. The 
centre has the responsibility for the decisions that are of regional or national 
consequences in terms of their impact or resources involved, while at the 
local level decisios with local consequences are made. Many people imply 
from this that the environment is principally or exclusively a metter of local 
interest. This is not true as many decisions at the local level have long term 
impacts on regional and national levels. For such decisions the problem is 
not one of knowing at which level to assign responsibility, but rather by 
what means the different planning levels may be co-ordinated in order to 
ensure that the decisions take account simultaneously of the interests of the 
local, regional and national levels. A good example of this is water resource 
management that involves issues such as sharing of water and preserving the 
water quality upstream to assure clean and pollution free supplies 
downstream. Conversely some management problems can only be tackled at 
the local level. Example of these are such municipal functions as waste 
disposal facilities, drinking water supplies etc. Nevertheless, even these 
sometimes, become matter of dispute between local authorities in cases 
where waste generated in one area is disposed off in another. It is therefore 
necessary to have vertical and horizontal cooperation and consultation 
between various agencies and parties concerned at different levels. - 

10.8 Government functionaries play important role in environmednal 
management, but for any permanent gains emphasis must shift from the 
government functionaries to people's institutions and local communities 
motivating and organising, them to promote self sustained growth without 
causing undue harm to the environment. The valuation of suitable strategy 
for community participation and sustained development at grass root level 

has been the subject matter of serious consideration both at the Federal and 
Provincial level for a long time in Pakistan. It was in the early fifties that the 

nation lunched its first major programume of community development. 

known as Village Agriculture and Industrail development (village Aid) for 

motivation, self help and self reliance. No effective evaluation of this 

programme has been made. In the sixties, it was replaced by the Basic 

Democracy institution. Some experts have have credited this progrannile as 

"Successful innovation in grass root development". Its achievellents are 
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listed in the completion of 60.000 projects. mobilisation of local contribu
tion to the extent of 25 percent of the cost of the projects. creation of an 
awareness about development needs and administrative flexibility. This was a 
begining towards local self administration to a small degree because above 
the tier of union council (grouping of 5-10 villages) all chairman were 
appointees of the government (fig:10-1). However, country-wide mass 
iobilisation was started during this scheme (Imain. 1983). The main cause 

of the demise of this Institution was its use as an electoral college which 
negated the main emphasis from development orientation to being used 
towards political structure (mani. 1983). In seventies, the concept of 
growth with social justice led to the promotion of integated Rural develop
ment Programme in Pakistan which was piniarily based on "growth centre" 
and "target group" approach. (fig: 10-2). The programme was supplemented 
by a seperate works progranmne known as people works programme. The 
overall impact of both l.R.D.P. and P.W.P. on the quality of life was 
insignificanet (Imai, 1983). 

10.9 An exhaustive analysis was carried out at the begining of the Fifth 
Five year Plan to evaluate the concept of rural development and grass root 
planning. It was found that poverty was the result of low income which was 
the outcome of low productivity. Families that were least productive were 
mostly found in agriculture. The conclusion arrived at was that there was no 
ready made pre-fabricated formula for achieving a break-through in our 
rural production. It was noted that the I.R.D.P. with its package deal and 
area development appraoch had the necessary ingredients of a viable strategy 
to revamp the rural economy provided it was implemented through represen
tative local institutions and that the works programme wiss made an integral 
part of the system rather than allowing it to run parallel and become 
counter-productive. An important factor emerging out of this analysis was 
that. "not withstanding the best intentions. economic well being cannot be 
attained unless the programme is supported by democratic institutions where 
the people's representatives can articulate their views. involve themselves in 
planning and implementation of development activities at tle commonly 
known grass root level ("linan. 1983). 

i 10 T1fhe fifth Plan (1978 -83) introduced a new grass root development 
programme-"with its package deal and area development approach with the 
necessary ingredients of viable strategy to mobilise the local resources, 
iliprove tie local economy amid promote sustained development through 
duly elected local councils' (Ahmad, S. 1983). In rumnl areas, theic is a 
aon council with about 10 willages. At the middle level theme is a provision 

-

-x 

I,
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for Markaz/Tebsil/Taluka council covering an area of 50-100 village 
(although some provinces e.g. NWFP and Sind have decided not to have 
them). The district level is the top tier which is not only coordinatory but 
also policy making andinonitoring tier. Separate urban councils have been 
inducted in towns and cities to manage the local affairs within their limits. 
Altogether 54,811 elected councillors were inducted into office in 1979
in 83 district councils, 3,656 union councils, 12 Municipal Corporations, 102 
Muncipal Committees, 273 Town Committees and 35 Cantonment Board! 
(limam, 1983). No doubt creation of this kind of local government institu
tion was the great necessity of the time but it is only the first step on a long 
path. It is imperative to help this infant institution function properly and ge 
deeply entrenched in our planning and development process. If provider 
with the right orientation, the institution caxi become a major vehicle of sel 
sustained development and environmental conservation. It can be use( 
effectively to disseminate environmental education and create public aware 
ness to prevent misuse of resources and uplift the quality of life throug 
improvement in public hygiene and health as well as recycling and prope 
disposal of wastes. 

10.11 Beside local government other community institutions including non 
government organisations (NGO's) should also be allowed to play effective 
role in promoting environmental cause. The programme of environmenta 
safeguard is so vast in scope that it needs utilization of every available effor 
whether it is from a government functionary. local body, NGO or,ai 
ordinary citizen. Experience in Pakistan reveals that non-governmen 
organisation can be quite effective in slum upgradation schemes within urbas 
areas. Orangi project (Khan A.K. 1984) is a case in point. It is also-ir 
perative to learn from the experiences of the development authorities I 
winning community participation in uplifting areas/neighbourhoods i 
different cities. Lessons from Lahore Faisalabad (Khan S, 1984) and Karachi 
can be very useful in this regard. 

B. Legislative Development 

10.12 Pakistan, has had a long tradition of environmental legislation, whic 
it partly inherited from British India. Land tenure and use, forestry, can 
irrigation, wildlife protection, energy development, pesticide use, and noi 
pollution have all been regulated to some degree in past. . 

(* 	 Lhore Development Authority and Karachi Development Autharty have punlshed so 
stalial literature for their own cities respectively. 

Best Available Document
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10.13 During the 19th century British administration engaged in numerous 
projects relating to arboriculture and forest management. By 1894 the 
Government of India had formulated an explicit policy concerning the use 
and control of the subcontinent's then shrinking forests. In 1927, India was 
provided with its first comprehensive legislation, "the Forest Act". The 
statute sought to "consolidate the law relating to forest, the transit of 
forest produce and the duty leviable on timber and other forest produce". 
With two subsequent amendments, the West Pakistan Goats (Restriction) 
Ordinance of 1959, and the West Pakistan Goats Restrictions Rules of 1961, 
the Forest Act remains Pakistan's principal legislative instrument controlling 
forestry. The Act of 1927 empowers the government to set aside forest 
reserves, appoint officers charged with the management of those territories, 
enforce rules governing the use of forests, determine the degree to which 
timber and other products may be exploited, and regulate the movement of 
cattle upon these lands. Moreover, the Act authorizes the government to 
punish violators of the stipulation contained therein. The 1959 and 1961 
goat restriction ordinances recognize the damange incurred to rangelands by 
limitless grazing of goats. Accordingly the government has been empowered 
to limit the number of goats in the country and to regulate their movement 
(Ahmad C.H. 1975). More recently, passage of Firewood and Charcoal 
(Restriction) Act of 1964 limits the burning of firewood and charcoal. 
Similar legislation regulating forest use exists at the provincial level. i 
(Annexure X-1). t 

10.14 The legislation pertaining to hunting goes back to Mughal period. 
The Mughals (A in-i-Akbari) has codified regulations pertaining to hunting. 
The Sikh and British rulers who succeeded the Mughals, also found of hunt
ing, continued these policies. In 1860 the Criminal Code out-lawed the 
killing or maiming of any animal whose value exceeded ten rupees. The 
statute, moreover, extended protection to demosticated animals such as 
elephants, camels, horses, mules, buffaloes, bulls, cows, or oxen (Pakistan 
Penal Code 1860). These laws were incorporated into the criminal procedure
 
Code in 1898 and have been maintained ever since. By the twentieth century
 
with faunal populations coming under increasing threat of elimination, the
 
British government enacated the Wild Birds and Animals Protection Act of
 
1912. This law has remained in force and has served as a model for provincial
 
local legislation adopted after independence. List of legislation concerning
 
wildlife is quite long. It has been given in (Annexure X-1). It limits hunting
 
to certain areas, to non-breeding seasons, to licensed individuals, and of non-

Zndangered species.
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10.15 Legislation affecting water use closely followed the construction of 
canals during the 1860's. 'ie Canal and Dramage Act of 1873. and the 

Punjab Minor Canals Act of 1905 are the earliest statutes govcrning the 
implementation of irrigation in the Indus basin (Annexure X-1) lists other 
pertinent legislation). These act govern canal use thloughout the remainder 
of the British period, and with amendments have continued in force since 
independence. A factory Act however unsatisfactory it may be had also 
existed. Legislation for soil reclamation 1952. land reforms (Annexure X-1) 
Noise (1965) and pesticide use were promulgated after independance. The 
last of these regulates the use of pesticides in the country through an 
Agricultural pesticide Ordinance of 1971 and Agricultural Pesticide Rules of 

1973 which require that all products must first be registered with the govern
ment before being marketted in the country. The law requires that in order 
to qualify for registration, candidate pesticides must first be cleared by a 

Federal Pesticide Laboratory by confirming the claims made by the appli
cants in respect of chemical and physical characteristics of their products. 
Subsequently, field trials for two crop seasons are conducted by provincial 
agricultural research personnel in collaboration with proinotors of. the 
products against the claims preferred. These data are scrutinized by two 

committees before a product is finally approved for registration. The whole 
process consumes nearly 2-3 years. Starting in October, 1973 todate.48 

products have been registered for use in Pakistan. 

For selecting pesticidie for manufacture. the government of Pakistan 

set before it, in 1964, the following Criteria: 

Effect-eness 40%: 

The-pesticide should have wide range of activity and should 

be capable of providing minimum 80%control of pest against 

which it was used. 

Ilazards-Toxicilr27ffM'.: 

Tlie insecticide s should be safe to handle for the workers and 

its fish and bird toxicity should be nil at the reconuleded doses 

Tolerance 8;;: 

The pesticide should be safe from tle consuilers point Of 

view on the basis of residues left on food and food products 

after spraying 

http:todate.48
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Phototoricity3%: 

They should be non-phototoxic when used. 

Accunumlative toxicitY 7%: 

The pesticide should not possess any accumulative hazards to 
mammals and should break down to non-toxic substances after 

serving its purpose. 

Economic 15%: 

The cost of the pesticide should be within the reach of the 
farmers. 

10.16 These acts/ordinances act did not cover all eventualitie and many 
aspects of environmental degradation remained uncontrolled and under
regulated. Mineral developers for example, were not required to restore 
ruined land by any of these legislation. Similarly toxic substances apart from 
pesticides were neither categorised nor any provision existed for their 
control. Likewise offshore pollution and solid waste disposal was left 
without control. Above all there was an urgent need for enacting a'compre

hensive legislation to safeguard the national environment. This major task 
was achieved through the enactment of Pakistan Environmental protection 
ordinance 1983 (GOP, 1983). The ordinance has provided for the creation of 
an institutional base in the form of the Pakistan National Environmental 
Council and an Environmental Protection Agency with the fallowing func- [ 
tions. 

10.17 Functionsof the NationalEnvironmentalCouncil. 

(a) 	 Ensure enforcement of the Environmental Protection
 
Ordinance of Pakistan.
 

(b) 	 Establish comprehensive national environmental policy. 
(c) 	 Give appropriate direction to conserve the renewable and
 

expendable resources:
 
(d) 	 Ensure that environmental considerations are inter-weaved
 

into National Development Plans and Policies.
 
(e) 	 Ensure enforcement of the National Environmental Quality 

Standards: and 

(M 	Give direction to any Government ageifcy, a body or a 
person requiring it or him to take measures to control pol
lution being caused by such agency, body or person or to 

I-. -	 
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refrain from carrying out any particular activity prejudicial to 
public interest or the purposes of this Ordinance. 

10.18 Functionof the Environmental ProtectionAgency. 

(a) 	 . Administer this Ordinance and the rules and regulations: 
(b) 	 Prepare national environmental policy for approval of the 

Council: 
(c) 	 Publish an annual report on the state of envitonment. 
(d) 	 Establish National Environmental Quality Standards with 

the approval of the Council. 
(e) 	 Revise the National Environmental Quality Standards as 

and when deemed necessary: 
.(f) 	 Coordinate environmental policies and programmes 

nationaly and internationally: 
(g) 	 Establish systems for survey, surveillance, monitoring 

measurement, examination and inspection to combat 
environmental pollution: 

(h) 	 Take measures to promote the development of science and 
technology which will contribute to - the prevention of, 
environmental pollution, such as the consolidation of survey 
and research system, the promotion of research and develt! 
ment, the dissemination of the results of such research wprk 
and development work, and the education and traiingbT 
research experts and other governmental functionaries : id 

(i) 	 Provide information and education to the public on envirn 
mental matters and to recommend to the council the intb 
duction of environmental information in the syllabi of 
educational institutions; and 

(j) 	 coordinate and consolidate implementation of measures to 
control pollution with provincial Government and other 
Government agencies. 

10.19 The ordinance also has provision for Environmental Impact asses
ment. The legislation quotes "Every proponent of a project the construction 

of which is likely to adversely affect the environment shall file with the 

Agency (Pakistan Environmental Projectioit Agency) at the time of planning 

the project, a detailed environmental impact statement including informa

tion on (a)_the impact on the environment of the proposed industrial activity 

the treatment work of the proposed project (c) the unavoidable adverse.b) 
the steps proposed to beenvironmental effects of the proposed project (d) 
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taken by the project proponent to minimise adverse environmental effects" 

(GOP, 1983). 

10.20 The exercise of the ordinance however (Hassan, 1981) should be 
carried out with caution in respect of environmental quality standards. 
Other countries, may have. over the years, built a strong professional cadre 
of scientists and engineers and otherwise developed the technical acpability 
of monitoring effluent discharge into the air, public water and the territorial 
seas. Pakistan today does not have the trained personnel or-the equipment 
for a sophisticated monitoring of such pollution. Its proposed legislation 
should, at the same time, provide. the resilience to escalate to effective 
controls as and when the technical capability is gradually accomplished. 
There is nothing that could provide a greater disservice to a nation than to 
have a legislation that is not enforced or is incapable of being implemented. 
Such a situation would breed an undesirable disrespect for the law". 

10.21 A second note of caution concerns an indiscriminate application of 
the proposed legislation. The caution is against overkill. Our local preculia
rities demand a statutory flexibility in a matter of, say, areas to which 
certain provisions of the ordinance shall apply or regarding the sources of 

u 	 pollution. Thus, an ordinance thdlt regulates all industrial effluents all over 
Pakistan may not be capable of implementation given the paucity of our 
resources. Moreover, such a blanket regulation may not even be necessary 
for environmental considerations. Instead, if the ordinance enabled an 
indentification of certain areas that have assumed or are likely to assume a 
critical environmental hazard level, or of certain major industrial pollutants, 
its application could be initially restricted to these areas or sources. The 
Kala Shah Kaku industrial estate, for example, would deserve the earliest 
attention or the most serious pollutants such as leather tanneries could be 
the first industry to be regulated. Gradually, as the national capability to 
monitor improves or other areas are potentially developing the Kala Shah 
Kaku syndrome, regulation could be spread to these new situations, under 
the ordinance, on an on-going basis. With this in-built flexibility, the 
ordinance would respond to both the needs of today as well as tomorrow 
(Hassan 1981). 
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CHAPTER XI 

ENVIRONMENTAL EDUCATION 

Implications and Approach 

1.1 The growing recognition of the consequences and implications of 

avironmental problems must be coupled with an increasing awareness. The 

le of education in the face of environmental problems and opportunities 

therefore crucial one. Environmental education should be integrated into 

ae whole system of formal education in Pakistan at all levels, to provide the 

ecessary knowledge, understanding, values and skills needed by the general 

ublic and many occupational groups, for their participation in devising solu

ions to environmental questions. Non-formal education also has an 

xtremely important role to play. The full utilization of mass media for truly 

:ducational purposes would also help create wide-spread awareness and 

inderstanding. The ultimate aim of environmental education is to enable 

)eople and planners to understand the complexities of the environment and 

:he need to adapt their activities and pursue development in ways which are U 

larmonious with the environment. In this way, it adds a new dimension to 

the efforts being made in the country to improve living conditions. Environ

mental education must also help create an awareness of the economic, social 

and ecological interdependence so as to enhance a spirit of responsibility 

and solidarity among communities. This is a prerequisite for resolving serious 

environmental problems at the national level, as for example those relating 

to sedimantation and river pollution. 

11.2 Environmental education must adopt a holistic perspective which 

examines the ecological, social, cultural and other aspects of particular 
problems. It is therefore inherently interdisciplinary. However, the problems j 
it addresses should be those familiar to the learners in their own home, 
community, and area and it should help the learners acquire the knowledge, 
values and skills necessary to help solve these problems. This means that 
environmental ;education involves learning from the environment as well as 

about the environment, and in many situations this would require changes 
to be made in some well-established approaches to teaching, especially in 

formal education. With the adoption of this problem-oriented and action
oriented approach, environmental education thereby becomes both lifelong 
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and forward-looking. By its intcrdisciplinary nature, as well as by bringing 
education nearer to the environment and to life, environmental education 
can play a considetrabl role in the revonation of education systems 

(UNESCO, 1977). 

11.3 The particular content, methods and materials for environmental 
education must be adapted to the needs of the learniners. Distinctions have 
to be made in the role of education, either formal or non-formal, for deve
loping an increased awareness and understanding of environmental problems 
among the general public (children, youth and adults); for preparing certain 
occupational groups whose responsibilities bear directly on environmental 
problems and opportunities (for example, engineers, planners, architects, 
medical personnel,-teachers, administrators, industrial managers) and for 
training specialists for research or other work relating to the environmental
sciences. There is a considerable need for innovation in approaches and 
methods for all of these levels and types of environmental education. By the 
same token, there is a necessity for the exchange of information -and 
experience with other developing countries, which have made significant 
advances towards implementing environmental education programmes. 

11.4 -In keeping with the nature of environmental education, many 
extra curricular or informal activities emphasizing participation and stimulat 
ing initiatives have been undertaken in a number of countries. These include 
excursions, study tours, and field studies, along with many other activities 
carried out by youth assqciations, clubs, political movements, and tde 
unions. Youth has been enlisted in sanitary and other self-help campaigns_ 
Youth camps have been organized. Travelling exhibitions, competitiQs,.

lectures on environmental topics have been used in order to increase environ- 

mental consciousness. Prizes for children's literature and medals for environ
mental activities have been awarded. Mass media, radio, television, films and 
the press have played a very important role in many countries for the dis
semination of environmental information. Publications have popularized 
recent scientific findings, and ecofilm festivals have been held. In certain 
cases, a council for environmental education has been set up (UNESCO. 
77) Environmental education programmes have not always been conducted 

.exclusively by ministries of education but also by ministries which are 
concerned with environmental problems such as ministries of health, agn
culture, land and mines, community development, and by those ministries 
that have special responsibility for the environment. 
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* Review of Past Activities 

.5 A review of past activities in Pakistan shows that programmes related 
environmental education have been undertaken by various ministeries and 

-partments. These included para-medical training under Ministry of Health, 
)mmunity development programmes under Ministry of Rural Development 
id Co-operatives, adult literacy programmes under the Literacy and Mass 
lucation Commission, and community forestry programmes under the 
arest Department. However a major initiative in this connection has come 
om the environment and Urban Affairs Division, which initiated a three 
-ar project for promotion of environmental education in the country. The 
oject has both formal and informal inputs and includes the development of 

:hool curriculum and course material within its scope. The project is at 
resent being implemented with the help of the Ministry of Education. 

1.6 The subject of environmental studies is not being taught as a separate
 
iscipline in school or colleges of Pakistan, but an institute of environmental
 
tudies has been established at the University of Karachi for higher educa
on. The existing school education has "infusion approach" based on incor
oration of some principles of environmental education within the appro
riate traditional subject such as civics, hygiene etc. The situation in out of 
:hool forum or non-formal education is the least satisfactory in the country 
,here only a little more than a quarter of the population is literate. The 
cological or environmental education in non-formal education sector had 
narrow range of strategies in past. These included agricultural extension 

rogrammes and wider outreach techniques through occasiohal use of mass 
nedia. The biggest drawback has been the lack of proper infusion of environ
nental education in both school curriculum and the adult literacy pro
;fammes. Likewise no effort has been made to create environmental awareness 
hrough national compaigns, which is a great need of the time. 

11.7 Regarding the institutions and mechanism for the implementation of 
'ormal environmental education at undergraduate level the responsibility lies 
3rimarily with the Directorates of Education, Text Book Boards, and Boards 
)f Intermediate and Secondary Education. The Ministry of Education, and 
Provincial Education Department provide Guide lines, and technical 
expertise ind carry out planning and development work. They also coordi
nate activities at Federal and Provincial levels respectively. Planning and 
development of curriculum for graduate education falls under the purview 
of the Universities. University Grants Commission acts as national coordi
nators at this level. In each case of formal education, courses are designed 

w, 

.
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by the 4ommittee of experts and approved by the relevant board of studies 
and- other appropriate bodies. Non-formal education is handled primarily 
by. the Literacy and Mass Education Commission (LAMEC), while Allama 
lqbal Open University at Islamabad conducts the distant learning courses. 
Pre-service training courses for teachers are organised, by the colleges of I 
education while in service training is given through workshops and short I 
term training courses. In service training for government functionaries is 
imparted in institutes of public Administrations (Knrachi, Lahore, Peshawar) i 
and administrative staff college Lahore. 

11.8 - Concept of environmental education has undergone great change in 
Pakistan during the last few years. Starting from hygiene and health educa
tion to biological ecology, it has made a beginning in the right direction by 
accepting the totality of environment. Today the accepted definition of 
environmental education in Pakistan encompasses iatural, man-made, ecolo
gical political, economic, technological, social, legislative, cultural as well as 
aesthetic aspects of environment. Despite this, opportunity for active learn
ing is provided only by the more narrowly defined environment such as 
public health. The shift of emphasis is not yet reflected fully in the curri
cula. Further, the courses in formal environmental education have neither 

F	 been integrated at various level, nor micro associations have been developed 
to show properly the linkages that exist between the local, national and 
global environment. 

C. Future Strategies for the Development of Environmental Education J 

11.9 The efforts to develop environmental education in Pakistan will have 
to cover a vast range of activities at various levels and in various types of
education. A major task is to incorporate properly environmental educa
tion into primary and secondary school curricula- This exercise has to 
include pre and in-service training of educators in subjects linked to the 
environmental education and the development of syllabi and teaching 
materials combining the oretical knowledge and practical experiments in 
local environments. In respect of non-formal education of the general public, 

special attention could be needed for the education of young people and 

adults, particularly the illiterate, in the form of programmes suited to the 
characteristics and requirements of the various population groups concerned. 

.Simultaneously encouragement for in-service training activities in the 
environmental education of various social and occupational categories ofjhe 

population, such as factory workers, farmers, civil servants etc. would be 
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uired. The preparation of audio-visual and printed teaching materials 
icerning the environment and the use of mass media should be an integral 
t of this criticise for sensitize and informing board sectors of the public 
)ut the environment. Development of environmental education at the 
versity and post-graduate levels is also imperative for specialists and 
>fessionals, such as engineers, educators, planners and natural scientists 
social scientists. In this connection the University Grants Commission 
developed a course module which can be taught as a subject coordinated 

ctive course, a distant learning course or even as a separate diploma pro
mme in the Universities. 

.10 In order to make it meaningful the environmental education should 
made an integral part of the education process. It should centre on 

.ctical problems with an interdisciplinary character. It should aim at 
ilding up a sense of values, contribute to public well-being and concern 
-lf with the survival of the human species. Its force should reside mainly 
the initiative of the learners and their involvement in action and it should 
guided by both immediate and future subjects of conclern, secondly the 
ning, environmental education should be more broad based and not 

nain confined within the formal system. The integration of environmental 
ucatioh with other forms of education, in particular with education 
neerning the working environment for the pupil at school, the worker in 
- factory or in the fields, and for the consumer in his surroundings, and 
th education related to economic development, represents an urgent 
ed. Its subject-matter should permeate every part of formal and non
.mal programmes and constitute one and the same continuous, organic 
acess in which none of the phases essential to integration must ever be 
erlooked. . . 

.11 In formal education, at all levels, account should be taken of all the 
;redients of the eudcation process (programmes and curricula, books 
d textbooks, teaching aids and resources methods etc.) and interdiscip
arity gradually achieved. The requirement is without repudiating the 
istence and individual character of each traditional discipline, to avoid the 

er-analytical nature of subject disciplines and the differences stemming 
>m their respective methodologies, which make it difficult for the learner 

apprehend the environment; he often lacks a proper framework and, 
areover, the usual approach by successive abstractions sets him at distance 

r removed from the subject under study: The solutions are thus:-

To introduce into each subject the essential environmental dimension 

have curricula prepared by interdisciplinary terms: and to study practical 

oblems that is, the reality sorrounding pupils and teachers. 

-
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11.12 Environmental education should not be just one more subject to add 
to existing programmes but should be incorporated into programmes 
intended for all learners whatever their age. A new joint pattern of work 
must be drawn up, involving home, community and school to introduce 
young people to environmental issues. Environmental education should 
serve as a catalyst or common denominator in the renewal of contemporary 
education. Clear and functional relations must be established and maintained 
between needs, goals, objectives, the curriculum proper and evaluation 
methods. Moreover it should not give rise to "competition" with the various 
subjects at preseht on the curriculum; it should represent a means of intro
ducing a certain unity into the education process in the minds of pupils and 
enable them to manage the environment in which they lived through the 
judicious use of resources. 

11.13 Special priority should be given to the various most disadvantaged 
social groups such as, the illiterate, who are nevertheless producers. Educa
tiorial resources should therefore be mobilized for them in the form of func
'tional literacy teaching incorporating an environmental dimension (the 
dimension first of their social background and then of their occupation). 
Potential role in this respect of political organizations, associations of 
students, citizens and associations for the protection of nature should not 
be ignored in this respect. 

'4 
11.14 The training of qualified personnel also needs consideration as a 
priority activity. This holds good for both initial and in-service training, for 
the purpose of familiarizing teachers in formal education, organizers of non
formal activities for young people and adults, administrative personnel a 
educational planners and researchers with environment-linked. subjet
matter and educational and methodological guidelines. Thebasic training'of 
all environmental specialists will need to include study of the principles bf 
environemntal education, sociology and ecology which are tiecessary to 
enable the learners to foresee the consequences of their environmental work 

-and not simply make do with temporary expedients. 

11.15 Although environmental education should constitute one single 
organic and continuous process, each stage of this process-has its own pai1k 
cular educative value. In primary school, for instance, a few useful directionr 

for the promotiof of environmental education would be;, programmes o' 
visits, the use of free time for activities in close contact with the environ 
ment, the development of a critical faculty and ability to see things in th 

right perspective and the transcending of cultural and scientific levels so as t< 

- ~ 
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gain an awareness of relations with the community and move towards solu
tions. Secondary schooling should take the pupil on to a more ecologically, 
socially, politically and economically based application of idea about the 
environment. Although a separate course known as environmental education 
has been developed for school level (KDA, 1981) but a better option appears 
to be a continuation of "infusion approach" in view of already congested 
school curriculum. University-level education should see the introduction 
as a basis for all specialized courses (for engineers, architects planners, econo
mists, etc.), of thorough knowledge of the functioning of ecosystems and an 
insight into the socio-economic factors governing the relations between 
people and the environment, together with knowledge of the characteristics, 
limits and possibilities of the scientific and technical revolution. 

11.16 In non-formal, out-of-school education, strategies for the introduc
tion, promotion and development of environmental education depend on 
particular situations (e.g. rural setting or urban setting, occupations, socio
cultural back ground etc). They-should be based on channels of social com
munication, on the mass media and on the various movements of community 
organisations. In addition to their special educational role, these activities 
are of vital importance since they make it possible to overcome many of the 
administrative or bureaucratic difficulties associated with formal education. 
It is probably in the field of adult education that the most important deve
lopment are required. Here the mass media can play an important role in 
the promotion of environmental education; press, radio, films and television 

(and, similarly, competitions, festivals or even "environment days"), which 
constitute ideal media for reaching the widest possible audience. The media 
can and should prepare, launch and conduct a whole series of campaigns in 
support of environmental education. Cleaning-up campaigns, the systematic 1 
removal of domestic refuse, demonstration campaigns, etc. are calculated to 
attract people attention and thus stimulate their environmental awareness. 

11.17 The importance of environmental education, including in-service 
training, for the professional group whose activities and decisions have an 
impact on the environment can hardly be over emphasized. There is a vital 
need to develop awareness of the environment and the necessary proficiency 
among decision-makers and those responsible for development planning, 
designers, engineers, administrators, industrial managers, architects and 
town-planners as well as those trained for the health, legal and economic 
professions. (UNESCO, 1977). 
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D. Public awareness and Participation 

11.18 The safeguard preservation and improvement of the environment is a 
task of such a magnitude that no one group, howsoever influential or know
ledgeable, can undertake it successfully without the cooperation and partici
pation of all the people. Since vide public participation is essential for 
success in tackling this extremely complex problem systematic efforts will 
have to be made to arouse awareness of and a deep and abiding concern for 
the defence of environment, in every man, woman and child. No citizen 
should be left in ignornnce of the essential inter-dependence of man and his 
environment and of the way in which the well being of the psesent us Well 
as the future generation is dependent on the wise management of man's 
own activities and the environment. This task is extremely difficult specially 
when the rate of literacy is very low and a very large segment of our popula
tion has either not been through a formal process of education or is even 
now not sufficiently motivated to take advantage of the opportunities that 
may be made available in this field. In addition, therefore, to arranging for 
the education and training of the youth in the social institutions of educa
tion, effective programmes using all other possible media will haveto be 
launched for creating awareness of the problem among the general public 
(GOP, 1973). 

11.19 The mass media-television, radio films and newspapers have a crudial 
role to play in this regard. All modern communication techniques for impait-. 
ing information should be continuously used in making known events'afd 
phenomena which affect the environment. A very effective means for gairitng 
the attention of the nation, particularly -the decision makers and opinion 
makers in the community, is to maintain a steady flow of information 
through surveys and national reports on the issue. -Government machinery 
alone cannot reach every nook and corner of the country. People should be 
organized every where through the formation of non-governmental voluntary 
organizations-environment clubs, associations and societies which should be 
aided and supported in organizing camps, symposia, seminars, debates etc. 
on the issue. These groups by remaining vigilant and obtaining publicity for 
every local and national happening affecting environment can keep the 
environmental issue alive and engage the public attention continously. Public 
awareness and participation programmes can also help to form widespread 
attitudes which support conservation and an economical use of resources 

and which recognize the personal health and economic daiage that can 

result froma a degraded environmerit. They can alert masses of people to the 

realization that socially responsible behaviour includes protection of the 

- 7-';. 
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environment, because benefits accurue both to individuals and to the society 
as a whole. Environmental awareness and public participation programmes 
generally have the following characteristics: 

They emphasize resource conservation (e.g. the economical and 
efficient use'of the natural resources through recycling). 

They promote community-wide consensus for corrective 
measures in specific cases where industrial or agricultural acti
vities have polluted-local ecosystems. 

They promote a simpler and less resource-intensive style of 
living. 

Environmental awareness programme complement education and . 
training-programmes in the sense that they represent the ultimate goal of 
educationa and training: an informed. population. Furthermore,the incor
poration of environmental considerations into economic development 
planning is almost always predicated on the public pressure that arises from 
public awareness of the issues. Thus the development of national environ
mental policy and the degree of its success are often dependent on the 

extent and quality of public environmental awareness (ESCAP, 1984). 

Developing countries have adopted a variety of environmental aware
ness and public participation programme which can provide good lessons to 
us. The methods used in promoting environmental awareness range from a 
direct mass communication of environmental messages to environmental 
planning through community frameworks. (ESCAP, 1984). Generally, these 
methods can be broken down into six types: 

(i) 	 Direct communication to the people of the need for action to 
protect the environment, and soliciting their participation in 

programmes designed for the purpose such as in the philip
pines. 

(ii) 	 Public surveys which ask people to indicate their perfor
mances on environmental issues and to evaluate action 
already taken to protect and improve-the environment. 

(iii) 	 A multi-faceted approach which encourages maximum parti
cipation by the people together with -the articulation of 
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environmental rights in the country's constitution such as in 
India and the Republic of Korea. 

(iv) 	 The organization of people to oppose specific development 
project which threatens the environment such as in India and 
Malaysia. 

(v) 	 The public expression of an official policy on environmental 
protection such as in Indonesia, the philippines, Republic of 
Korea and Thailand. 

(vi) 	 The preparation of a fully developed, community-based 
framework of environmental planning of which the promo
tion of environmental issues is an integral part such as in 
Indonesia, and the Republic of Korea. 
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CHAPTER XII 

POLICY RESPONSE TO ENVIRONMENTAL CHALLENGES 

12.1 The policy response to enviornmental challenges within the areas 
constituting Pakistan today has varied during the course of years. We may 
divide this into three phases a pre-colonial phase, a colonial phase and a post
independence phase. The first two phases have been discussed here to 
provide a background for thepresent phase which has been discussed here to 
provide a background for the present phase which has been discussed in 
some lingth by further subdividing it into three periods. 

A. The pre-colonial Phase 

12.2 In pre-British Pakistah, people lived with nature in such a way that 
the natural ecosystem was not disturbed. The rural areas then were the 
centre of power and wealth and equity developed along common concern 
and community lives. Each village had a large proporation of land, which was 
known as common land that was utilized not only for corhmunity uses such 
as graveyards, forests, etc. but also was a source of help to needy people 
in case of financial difficulty. In the latter case a piece of land was allotted 
to such persons for a temporary period till he got. out of the difficult 
financial situation. The traditional society also had system of community 
self-help as well as mechanisms for conservation of resources whereeby 
exploitation of resources such as forest beyond specified limit was punish-
able. An example of such case was coscatio ofine sheep or goat of the 
defaulter which was killed to provide'a feast for all the village people. The 
urvan areas were also relatively small in size where again community or
ganisations were strong and green areas such as parks and gardens were 
extremely important. In fact, Mughal gardens are some of the finest ones 
in Pakistan even today. The overall environmental conditions were there
fore healthy and balanced. 

B. Colonial period 

12.3 Against the traditional way of life, the British erected a system 
of legal basis of landownership involving more or less absolutd proprietorship 
together with a system of revenue collection. The extension of governmental 
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control over common land and its distribution among people faithful to 
colonial government together with an exploitative system of resource use 
disturbed the balance maintained by the traditional society. Evideaces seem 
to support that the British created socio-economic order was decidedly 
unfavourable not only to long-term progress in agriculture but also to the 
management of ecosystem. With the passage of time as liberal socio-economic 
and political developments made their impact round the world, the British 
introduced a few schemes of land reclamation through irrigation. Unfortu
nately the unlined canals constructed in these schemes sowed the seed of 
further environmental degradation through waterlogging and salinity 

12.4 In human settlements, the centres of the British attraction were the 
cantonments. These new settlemehts were constructed adjacent to old cities 
to house the coloinal rulers. The policies of development of infrastructure 
were also geared to cater for the British administrative and strategic designs 
oriented towards cantonments and port cities. A dendritic system of market
ing was generated whereeby raw material ccould be exported to the ruling 
country and the finished goods supplied to the colonial market. The resulting 
process destroyed the existig self sustained and economically viable system 
of human settlements and introduced a dualism not only between the rural 
and urban areas but also between cantonments and contiguous indigenous 
cities, a pattern which persists even today. -

C. Post-independence Phase 

12.5 'With the departure of the British, Pakistan emerged as an independent 
state in 1947. The governmental policy towards environment during this 
phase can broadly be divided into three periods. The first period lasted from 
1947 to 1957 during which environmental problems by and large remained 
neglected. The second period lasted from 1958 to 1972. Environmental 
problems during this period were tackled in isolated and ad-hoc fashion and 
no attempt was made to see these problems in an ecosystem perspective. 
The final period started from 1972 and continues today. This period initiated 
after the United Nations Conference on the Human Environment in Stock
holm (June 1972) effectively marks the beginning of a concern in Pakistan 
for environmental management with broad perspective on a national scale. 

12.6 Environmental concern 1947-57: During the first decade after in
dependence (1947-57), the Government of Pakistanwas pre-occupied totally 

with the formidable problems of restoring normal econom, commercial and 
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communication systems and channels of the new nation, as well as extablish
ing new central and provincial government organisations. The government 
prepared its first six years development programme (July 1951 to June 
1957) in great haste and it was incorporated into Colombo Plan. The pro
gramme, to be quite pricise did not suggest any major administrative change, 
economic reform or environmental concern. It was actually a hasty grouping 

of schemes. In later years, the First Five Year Plan (1955-60) tried to initiate 
the concept of physical planning but it was still limited to housing in genral 
and settlement of displaced families (which-had migrated to Pakistan after 
independence) in particular. Colonisation of thal desert with the provis
ion of 640 villages and 6 towns under the thal development authority was, 
however, &majro achivement of this period. The main thrust of planning was 
towards linear economic growth and development of some social services and 
the programmes for inducing modernisation in rural life lagged behind im
provements in physical output. 

12.7 Environmental conceri 1958-1972: This period is marked by a 
considerable expansion in the count&'s industrial sector, introduction 
of green revolution in agricultural sector and completion and launching 
if -mammoth irrigation projects such as Warsak, Mangla and Tarbela dams 
nd initiation of Karakaromn Highway Project (from Pakistan to China). 

Unfortunately no environmental impact studies were made of these projects 
mnd the general attitude like the previous period was that of laissez faire. 
it was believed that the best form of development takes place under the 
ninimum regulation. Nevertheless the emergence and expansion of enviorn
nental problems in the wake of exploitative use of resources and growing 
>opulaion did receive some acknowledgment. Remedial actions, though 
iot in a concerted and systematic manner, were undertaken to combat the 
;rowing poblem of soil pollution by waterlogging and salinity. Through 
CARP (Salanity Control and Reclamation Project), a large part of deterio
ated land twas recoverd. Considerable importance was also given to soil 
.rosion. A- soil survey department was added in the Ministry of Food and 
kgriculture by the Federal Government. while soil conservation depart

rients were establshed in the provinces. A Forest Research Institute was also 
reated to carry out studies on forest, range and wildlife management. 
k large scale family planning programme wa also started to curb the rIpTd 
,opulation growth. Some studies and action also started in physical planning 
articularly in large cities like Karachi Lahore and Peshawar, etc. Likewise 
ural development also received some attention through introduction of a 
)cal government programme. Each of these actions related to improvement 
f the human environment or resource conservaton in one form or another. 
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However, these still remained isolated actions and the fundamental premise 
that the national development should not be wasteful and that resources 
should be utilized as a trust for future generation was still not rccognized. 
Despite the induction of a sytem of local government the development 
process was still controlled by bureaucracy on the colonial pattern and 
quality of life theme did not receive recognition. 

12.8 Environmental Concern 1972-1984. The period 1972-84 marks a 
major breakthrough in the attitude of both people and government of 
Pakistan towards environmental preservation. Before 1972, the communicat
ion media remained virtually silent and perhaps, was blissfully ignorant of 
the subject of pollution and environmental hazards. Today the newspapers 
are replete with the stories drawing national attention to continual environ
mental degration. Even a casual reading of the newspapers particularly the 
sections dealing with letters from the readers reveal a growing public 
awaremess about the need to safeguard environment and control pollution. 
A random sample would include complaints against the alarming effects of 
wastes discharged from certain industrial projects, against industrial odors 
and unbearable noises in residential areas as well as unsatisfactory sanitation. 
The scientific societies and learned bodies are also holding open forums, 
seminars and symposia to highlight the environmental problems and issues. 
The Scientific Society of Pakistan in one of its session focused on the plight 
of the Quide Azam Mausoleum (our most important national momunent) 
resulting from the onslaught of air pollution in Karachi. (Hasan, 1981). 
The number of research papers dealing with different aspects of environm
mental problems and issues have also increased proportionally in the scientific 
journals of the country. 

12.9 The increasing awareness on environmental degradation has shown 
visible impacts on the governmental policies and programmes. As stated 
earlier there were certainly a number of steps taken prior to 1972 in in
dividual problem creas of Pakistan'senvironment such as Waterlogging and 
salinity, deforestation,siltation, fisheries and wildlife etc. but, the idea that 
such isolated concern should be evaluated and coordinatedunder broader 
perspective was one truly significantoutcome of the Stockholm Conference. 
The federal government took up the issues raised in Stockholm and directed 

that an immediate examination be made of the steps which should be taken 

to meet the threat to the human environment in Pakistan. Subsequently the 
Ministry of Presidential Affaris convened a meeting of experts concerned 

with various aspects of environment in November 1972. A major outcome of 
this meeting was the formation of a committee on Human Environment to 

...............
 



209 

mike necessary recommendatins. The committee submitted a reportin April 
1973 making a number of recommendations (GOP 1973). The report stressed 
that the magnitude and complexity of the problem of environmental degra
dation required an urgent attention and needed dealing in a comprehensive 
manner. It called for a two pronged approach-embracing both the long-rang 
preventive and short term curative measures, so that economic development 
would not produce. . ."Chaotic human. environment, poor living coiditions 
and serious degeneration of the environment". 

12.10 Another major positive development of 1973 was constitutional 
mandate for the preservation of environment. The federal focal point for 
general environmental matter was also gradually strengthened. The function 
of looking after general environmental matters was entrusted to the Ministry 
of Production Industries, Town Planning and Agrovilles in 1972. However, 
Ministry of Science and Technology also looked after many issues dealing 
with general environment. A new Environment and Urban'Affairs Division 
was created within the Ministry of Housing, Works and Urban Development 
in -1975, and the responsibilities for. all general environmental matters were 
shifted to this Division. 

12.11 Despite the above developments the environmental input within the 
national planning throughout 70's was very small. The response to the 
growing need for legislation was also negligible. The existing laws such as 
Pakistan Penal Code and the Factories Act,-Forest Act, Hunting and water 
use .legislation etc had some provisions, however unsatisfactory they may . 
have been, environmental protection could be premised on these but no I 
attempt was made to enforce them. These observations show that although 
a beginning had been made during the last decade, the country still had a . 
long way to go. 

12.12 With- the dawn of the present decade the government of Pakistan . 

has shown a higher level of awarness compared to the last one. The clearest 
manifestation of this new concern is the enactment of Pakistan Environ
mental Protection Ordinance 1981. The new legislation has created a power
ful Naional Environmental Council with the personal involvement of the 
head of the state who is the chairman of this Council. It is hoped that this 
association at the highest level of'the Government would facilitate enforce
ment of important environmental legislation and decisions without the 
customary delay. A high powered Efivironmental Protecton Agency has also 
been created by the same ordinance. 'The major initial duties of the agency 
are the preparation of National Environmental Policy and framing of the 
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national environmental quality standards (both have to be approved by the 
National Environmental Council). The agency shall be able to revise the 
standards as and when required (with the approval of the council of course). 
The tasks of the agency include administration of Environmntal Protection 
Ordinance of Pakistan and coordination of Environemtnal policies and pro
grammes nationally and Intenationally. The agency shall also carry out 
surveys, surveillance and monitoring; publish an annual report on the state of 
the Environment in the country; and disseminate infomation to the public 
on environment related matters. The process of Environmental impact assess
ment mentioned in the ordinance can also be used as a power ful tool to save 

*the environerantal degradation in the country. 

12,13 Another significant aspect is the development of a positive attitude 
within the Ministry of Finance, Planning and Coordination which controls 
overall direction of economic and social policy. The Ministry has willingly 
incorporated aspects of environmental conservation in economic planning. 
If this initiative is seen in the context of the strategy for the Sixth Five Year 
Plan (1983-88) of Pakistan, then already a considerable covergence of 
objectives become clear. Of particular relevance to the conservation aspect of 
development is enphasis on more efficient use of fertilizer, 
water andfarm technology to produceamajor increasein agriculturalyieldi 
Also emphasis on the establishment of akro-based industries for procesg 
agricultural surpluses as a part of continuing emphasis on repaid industuiali 
sation has its implications on industrial pollution. A more important perlip? 
than either of these is the increasein theshareofpublicsectorsocialdevelop
ment programmes from 9.6% in the fifth plan to 17% in the sixth plad 
quantum leap in absolute terms, of about four times (GOP 1983). The'd)
jective of these programmes is to imporve the Pakistan's quality of life 
indices. Eight of these listed in the plan include literacy,primary education. 
Infant mortality, access to clear water and sewerage, as well as availability 
of electricity and telephones. Each of these indices relates closely to the 
improvement of the human environment and resource conservaton; for 
example, improved literacy is vital to a better understanding of resource use 

conservation and sustainable future growth. The sixth plan also focjj 
heavily upon decentralised development activities and massive acceleration 
of the 'rural transformation' with special. emphasis on rural social serlt? 
electric supply, .rbad net*orks and drinking water etc. With this deicsiOn 
of achieving a major breakthrough in the provision of physical infrastructure 
and social services for the rurl areas, the plan may perhaps achievemore. 
than what could be achieved by any other means in the past for sustainab.le 

pattern of future development. 
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2.14 A more critical examination of the plan however, suggests only a
 
'assingfamiligarity with the often serious or criticalstate of the ocological
 
'frastructure on which any sustaineddevelopment must depend. The plan
 
locument appears to pass over several aspects of development practices in
 
he past which, if continued, can jeopardise the precious natural resources
 
)f the country. "Many current porjects are exploitative of natural resources
 
ind have gone ahead without an updated natural resource inventory to show
 
what the sustainable yield should be . . . Thus for example the strategy in
 
igricultural sector lays great stress upon increased use of chemical fertilizers
 
md pesticides and on farm mechanisation without significant reference to
 
:he problems of pollution from agricultural chemicals or salinated soil.
 
Similalry the plan includes substantial programmes for exploiting forestry
 
and fishery potential, within the bounds of sensible economic, technical and
 
ecological constraints but without any reference to what such constraints are
 
or how they may be calculated and coped with" (IUCN 1984).
 

In nutshell an analysis of recent policies shows that despite a number 
of positiVe steps taken in the last few years including constitutional provision, 
creation of institutional setup, promotion of development at locallgrassroot 
level and environmental protecton legislation, a lot more remains yet to be 
'done and a number of shortcomings are glaring. Thus a review of the Sixth 
Five year Plan (1983-88) of Pakistan shows that the planning currently is 
based too exclusively on economic criteria and does not give enough recogni
tion to ecological infrastructure. Secondly the integration between con
servation and development is lacking at both the policy level (wich stresses 

only rehabilitation-and productvity) as well as at the project level (where 
environmental impacts are often ignored). Thirdly there is a lack of coor
dination between various environmental institutions concerned with research, 
policy and information dissemination. The functioning of the institutions is 
also poor due to lack of properly trained staff. Finally the environmental 
legislation enacted recently is still inoperative because of lack of implement
ing agencies which are yet to be formulated. Moreover the legislation itself is 
far from complete and focuses mainly on urban and industrial pollution . 

control. 

12.15 In view of above it is imperative that a realistic policy/strategy for
 
action need to be developed without delay to safeguard country's environ
ment. This policy should define the priority problems to be attended to,
 
determining both those conservation measures which are essential for human
 
welfare and survival and those which encourage development. It should take
 
into account the supply of natural resources and the demand for them enab
ling development planers to allocate these resources without waste so that
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they meet the increasing and changing needs of the country's people. This 
policy should not be a set of unconnected recommendations but an ordered 
approach for action which can work alongside development planning. The 
main objectives (Figure 12.1) of the policy should stand as long term back
ground for development plans so as to: 

(a) Ensure the sustainable use of Pakistan's natural resources 
including minerals, oil and gas, irrigated land, forests, fisheries, 
wildlife, agricultural and gazing land and natural scenary. 

(b) Preserve the genetic diversity governing the scope of yields 
and quality of crops and livestock as well as the rich diversity 
of wildlife. 

(c) Maintain essential ecological processes such as soil protection, 
nutrient recycling, protecton of water and air: 

* -- I. 
(d) Promote the institutional coordination in researcy, policy 

and implementation on the one hand and between people as 
'.7 well as government at federal, 'provincial and local on the 

other. 

- -I -

-~ 

.. J. 
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-I Figure 12.1 Broad Objectives of an Environmental Policy for Pakistan. dit& 
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12.16 It may be stated here that no country in the world can undertake 
all the necessary efforts for environmental conservation all at once. The 
inital actions have to be most cost-effective. The criteria for defining 
PRIORITIES, SIGNIFICANCE, URGENCY and IRREVERSIBILITY have 
to be based on indegious situation, standards and capability. Some of the 
principle guidelines for that have been outlined below: 

(a) 	 Mix cure and prevention: While extensive environmental 
damage needs to be repaired, it may be more cost-effective to 
prevent future problems. 

(b) 	 Mass Involvement: It is important to involve masses in the 
environmental rehabilitation and protecton. The local councils 
can provide effective platform for this kind of involvement. 
The role of mass media in increasing the civic awareness also 
needs to be taken into account. 

(c) 	 Dynamism/Flexibility: There is no single, unique and un
changing way in which environmental conservation can aid 
development. It is an interdisciplinry art which evolves 
through the interaction between experts ofvarious disciplines 
and agencies who understand the different uses of resources. 
The plolicy should therefore evolve through their coordina
tion and its emphasis should be periodically reviewed. 

(d) 	 Education and Training: Formal education should reflect 
environmental dimension and concern. Moreovr, ways and 
means have to be devised for training to create awareness 
amongst decision makers, administrators and economic 
planners so that effective environmental input can be intro
duced in planning and development. 

12.17 In the end it may be emphasized here that the scope, content and 
implementation of the Enviornmental Policy of a country is a complex 
matter and neither any single person is capable of that nor-it is posible to 
discuss all these aspects in this profile. The main theme that has been presen
ted here is that indiscriminate use of resources in Pakistan in past has resulted 
in serious enviornmental degradation and is taking a heavy toll on the 
quality of life. In future this can be avoided by accepting the fundamental 
primise that the national development should not be wasteful, instead 
natural resources should be utilized as a trust for future generation. 
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VERTEBRATE FAUNA OF PAKISTAN 

(1) 	 Fisheries:Total species 574 

MajorFoodFishes 

Mackerel, Tuna, Jacks, Threadfins Shads, Grey 
mullets, Snappers, Seabreams,- Tonguesoles,
Croakers Rockcods, Pomfrets, Perches, Grunts, 
Sharks, etc. 

Minor Food.Fishes
 

Discarded/Poisonous
 

Total 

(2) 	 Reptiles: Total species 161
 

Snakes
 

Poisonous =26 (Marine = 14) 
(Land = 12) 

Non-poisonous = 41 

Lizards 

Turtles/Tortoises	 (Marine = 2) 
(Fresh water= 8) 
(Tortoises = 2) 

Crocodiles 

Gavial 

Total 

Annexure 1.1 

150 Species 

350 Species 

74 Species 

574 Species 

67 Species 

80 Species 

12 Species 

I Species 

1 Species 

161 Species 

- I 

ii
I -I' 

I. 

~i21
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(3) Birds:Total species 742 

Migratory Birds 

'Winter visitors 
Passage Migrants 
Stragglers 
Summer visitors 
Vagrants 

Resident Birds 

Local migrants 
Resident 

(4) Mammals: Total species 165 

-p 
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233 Species 
69 Species 
18 Species 
68 Species 
21 Species 

Total 409 Species 

25 Species 
308 Species 

Total 303 Species 

Grand Total 742 Species -

Total 165 Species 

- ~ 7729ra ~r -1~-t~ 
* - *4* 4 
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Annexure 1.2 

Table I : Vegetable Species in Forests of Pakistan. 

Table 2 : Vegetation Species in rangeland of Pakistan 

Table 3 : Endangered Flora. 

I. 

) 
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TABLE 1 

Vegetative Species in Forests 

Name of Specias 

Local English Botanical 

1. NaturalConiferForests 

(a) FirType, 11,000 to 7,500 feet, moist, temperate 

Dominant 1. Paludar Fir Ables webbiana 
2. Kachal Spruce Picca smithiana 

Associated 1. -Dayar Deodar Cedrus deodara 
2. Kill Blue Pine Pinus wallichiana 
3. Bhuj Patta Birch Betula utilis 
4. Banjar Oak Quermus semecarpitalla 
5. Tarkan Maple Acer caesium 
6. Kain Elm Ulmus wallichiana 

(b) Pine Type, 7,500 to 4,000 feet, moist,temperate 

Dominant 1. Kall Blue Pine Pinus wallichiana 
2.	 Chil Chir Pine Finus roxburghli :1% 

-It-

I, 

I	 
Assoclated 1. Akhrot Walnut Juglans regia 

2. Sufaida Poplar Populus cilleta 
3. Rin Oak Quercus Incana 
4. Barungi Oak Quercus delitata 
5. Tarkan Maple Acer ceslum 
6. Kalakot Cherry Prunus padus 
7. Baikhor Chestnut Aesculus indica 
8. Batangi Wild pear Pyrus pashia 

(c) JuniperType, 10,000 to 6,000 feet;dry, temperate 

Dominant I. Juniper Juniper Juniperus macropoda 

Associated 1. Necza Nut Pine Pinus gerardiana 
2. Pista Pistacla Pistacia khinjak 
3. Hanus Ash Fraxinus xanthoxyAoldes 

S4. Ephedra Ephedra Ephedra gerardlian 
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ii 
Name of Specias 

Local, English Botanical 

ii

2. NaturalHardwood Forests ii 
(a) Riverain Forests 

ii: 
Dominant 1. Babul Acacia Acacia arabica 

2. Jand Prosopis Prosopis spicigera 
3. Bhan Poplar Populus euphratica 

Associated 1. Pilchi Tamarix Tamarix diolca 
2. Farash tTamarix Tamarix articulata 
3. Kana Cane Saccharum app. 

(b) CoastalMangrove Type 

I;
I)Dominant 1. Tiwar Avicennia Avicennia offielnalls 

Associated 1. Chauri Cerlops Cerlops candolleana 

3. Artificial Hardwood Forests 

(a) IrrigatedPlantation,Plainsareas 

Dominant 1. Tall Shisham Dalbergla sissoo 
It

2. Tut Mulberry Morus alba 1 
Assoiciated 1. Bakain Melia - -. Mells azedarach 

2. Senal Kapok Samalia malabarica 
3. Babul Acacia Acacla sablea 
4. Sufeda Eucalpytus Eucalyptus app.
 

- 5. Kala Shirin Black siris Albizzla lebbeck
 
6. Chitta Shirin White siris Albizzia procera 

ii
(b) Canalsideand RoadsidePlantations [I. Dominant 1. Tall Shisharn Dalbergia sisco 

2. Babul Acacia Acacia arabica 
3. Semal Kapok Salmalia malabarica II 
4. Kala Shirin Albizzia. Albiza lebbek 

fit 

I, 
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Name of Specias 

Local English Botanical 

4. Shrub Forest 

(a) -Hill Schrub Forest 

Dominant 1. Zaitum Olive Olea cuspidata 

2. Phulai Acacia Acacia modesta 

Associated 1. Ber Jujyhe Zizyphus jujuba 

2. Meskeet Mesquite Prosopis juliflora 
3. Sanatha Dodonia Dodonia viscosa 
4. Garn Garanda Carissa spinarunim 

.7 
(b) InlandShrub Forest 

- -r Dominant 1. Pilu Salvadora Salvadora oleoides 

2. Frash Tamarix Tamarix artleulata 

3. Jand Prosopis Prosopis splcigera 

.-. * 

r:.a.-z ~ 
-~ -

-, 
IIs-I 

Associated 1. 
2. 

Meskeet 
Karir 

Mesquite 
Capparis 

Prosopis juliflora 
Capparls aphylla 4: 

~-, 

* ~.1~ 

Source : Zehngraff, 1967. 
-4-' - -

-. -~-e - - - . I 
At TABLE 2 

Vegetable Species in Rangelands (exlusive of species listed in Table 1) 

(a) Tropicalmaritime 

Cenchrus setigerus 
Cenchrus ciliaris 
Commiphora mukul 
Cymbopogon jwarancusa 
Eleusine flagellifera 

Elyonurts hirsutus 
Euphorbia caudicifolia 

Dactiloctenium scindicum 

Panicum turgidum 

- TVF 
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(b) Tropicalplains (non-sandy) 

Dicanthium annulattim 
Dismostachya bipinnata 
Most of the species of a. above except c. mnkul. and 

(c) Tropical plains (sandy') 

Aerva persica
 
Aerva tomentosa
 
Aristida depressa
 
Calligonum polygonoides
 
Elyonurus hirsutus
 
Haloxylon salicornicum
 
Heliotropium tuberculosum
 
lpomea pes-caprae
 
Panicum turgidum
 
Pennisetun dichotonium
 
Salsola foetida
 
Sericostona paucillorum
 
Suaeda fruticosa
 

(d) Tropicalsubimontane 

Acacia modesta
 
Adhatoda vasica
 
Aristida spp.
 
Bothriochloa pertusa
 
Bothriochloa spp.
 
Capparis aphylla
 
Cenchrus ciliaris
 
Chrysopogon aucheri
 
Chrysopogan montanus
 
Cymbopogon jwarancusa
 
Cymbopogon shoenanthus
 
Cynodon dactylon
 
Desmostachya bipinnat
 
Dicanthium annualatum
 
Digitaria spp.
 
Dodonea viscosa
 

e. caudicifolia. 



(e) 
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Eletisine flagellifera 
Elyonurus hirsutus 
Eulaliopsis binata 
Gymnosporia royaleana 
Haloxylon ammodendron 
1laloxylon salicornicum 
Heteropogon contortus 
Olea cuspidata 
Otostegia limbata 
Panicum antidotale 
Pennisetun orientale 
Rhyza stricta 
Sageretia theezan 

Tetrapogon villosus 
Themeda anathera 
Zizplhys spp. 

Mediterranean 

Acantholimon spp. 
Artemisia maritima
 

Artemisia sacrorum
 
Caragana spp.
 
Causina spp-
Chrysopogon aucheri 
Cybopogon shoenanthus 
Ebenus stellatus 
Ephedra spp.
 
Fraxinus xanthoxylo ides
 

Haloxylotn griffithii
 
Juniperus macropoda
 
Lactuca spp.
 
Pinus gerardiana
 
Pinus wallichiana
 
Agrophyron spp.
 
Bromus spp.
 
Eryniopyron spp.
 
Koeleria crisata
 
Lolium spp.
 
Oryzopis aequiglumis
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Pennisetun orientale 
Poa bulbosa 
Poa sinaica 
Rotobellia spp. 
Stipa pinnata 

Source: C.M.A. Khan, 1974. 

TABLE 3 

Endangered Flora of Pakistan 

SOME THREATENED PLANTS OF PAKISTAN 

The flowering plants of Pakistan are represented 1b, 204, Families. 
Prof. Dr. Khalid lamid Sheikh and his student (Nasreen Akhtar Bhatti) at 
the Department of Botany, University of the Punjab, Lahore have scanned 
the published accounts of 159 Angiospermic Families of Flora of Pakistan 
(Nasir, E. and Ali, S.I. 1970-1984. Floraof Pakistan.) for the plants which 
have been described as 'rare', 'not common', and 'restricted' in their distri
bution. This list of 474 'rare', 'not common', and 'restricted species of flora 
of Pakistan constitutes a preliminary list of threatened species of flowering 
plants belonging to these 159 families only field surveys for the present 
distribution in nature of these 474 species will help in the determination of 
IUCN categories (Endangered, Vulnerable, Rare) of these threatened species 
of flora of Pakistan. Many more-species may be added to this list after the 
study of 45 Families of Angiosperms yet to be blulished. 

Source: World Wildlife Fund news letter 4-4-1985. 

N*'
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Anneure 11.1 

PAKISTAN 

Table I-Area. Population size and Grow th. Density, tirban Population and 
I lousehold sitc by Province sinCe 1951) 

Provineefyear 
Area 

(sq.km.1 
Population 

-----------------
Number Percent 

Popula-
lation 

density 
(persons) 
sq. km.) 

Urban 
Popula-

lion 
(percen-

tage) 

Average 
annual 
growth 

rate (per-
centage 

House
hold 
sire 

1 2 3 4 5 6 7 8 

Pakistan 
1951 

1961 

1972 

196,095 
(100) 

33,816.555 

42,978,261 

65,320.939 

100 

100 

100 

42.5 

54.0 

82.0 

17.8 

22.5 

25.4 

-

2.4 

3.7 

3.1 

-

5.5 

6.6 

1981 84,253,644 100 105.8 28.3 6.7 

*' 

NWFP 
1951 

1961 

1972 

74.521 
(9.4) 

4,587.120 

5,752,432 

8,392,323 

13.6 

13.4 

12.8 

61.6 

77.2 

112.5 

11.0 

13.2 

14.2 

2.3 

3.3 

3. 

5.7 

6.1 

Cit:'..a '~' 

k4 / 
- A 

1981 

FATA 
1951 

1961 

27,220 
(3.4) 

11,061,328 

1.336,785 

1,847.195 

13.1 

3.9 

4.3 

148.4 

49.1 

67.9 1.3 
3.3 

2.6 

6.8 

.aA) 

CIO 

~ 

~t. ~,. 

-e . .. 

-

-a

1972 

1981 

2,491,230 

2,198,547 

3.8 

26 

91.5 

80.8 

0.5 
1.5 

83 

Punjab 
1951 

1961. 

1972 

1981 

205,344 
(25.8) 

20,556,800 

25,499,876 

37.611,668 

47.292,441 

60.8 

59.3 

51.6 

56.1 

100.1 

1242 

183.2 

230.3 

17.5 

21.5 

24.4 

27.6 

2.2 

3.4 

2.7 

5.4 

6.4 

6.4 

Sind 
1951 

1961 

1972 

140,914 
(17.7) 

6.054,474 

8.374,032 

14,158,279 

17.9 

19.5 

21.7 

43.0 

59.4 

100.5 

29.2 

37.8 

40.4 

3.3 

4.6 

3.6 

5.8 

6.2. 

1981 19.028,666 22.6 135.0 43.3 
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2 3 4 5 6 7 8 

Balus~hittan 
1951 347.190 1,187.036 3.5 3.4 122 - 

(43.6) 1.6
 
1961 1.385,165 3.2 4.0 16.9 - 5.0
 

5.0
 
1972 2.432.516 3.7 7.0 16.4 - 6.2
 

7.1
 
1981 4.332.376 5.1 12.5 15.6 - 7.3
 

slamabad t
 
1951 906 94.340 0.3 104.1 - - 

(0.1) 2.4
 
1961 119.561 0.3 132.0 - - 

6.0
 
1972 234.923 0.4 259.3 32.6 - 5.5
 

4.5 'i 
1981 	 340,286 0.4 375.6 60.0 - 5.7 

late:1. 	 Area and population of the province has been adjusted according to the boundaries at the 
time of 1981 Census. 

2. Population includes foreign nationals except diplomats and their lamiles. 
3. NWFP stands for North-West Frontier Privince. 
4. FATA stands lor I ederally Administered Tribal Areas. 
S. Islamabad is the Fedral Capital Area of Pakistan.
 

ource: Population Census Organisation.
 

II 
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Annexure 111.1 

LIST OF NATIONAL PARKS, WILDLIFE SANCTUARIES AND GAME RESERVES 

1. National Parks 

"National Parks" means comparati'ely large areas of outstanding scenic merit and natural interest 
with the primary object of protection and preservation of scenery, flora and fauna in the natural state 
with limited forestry activities to when access for public recreation, education and research may be 
allowed. Uptil now the following national parks have been noticed :-

S. 
No. 

Name of National Park Privince Area in 
hectares 

Wildlife of the area 

1. Lalsohanra Punjab 31,368 Black buck, Chinkara, 
and Waterfowl. 

Blue Bull 

2. Kirther Sind 81,926 Sind Ibex, Urial, Deer, 
Grey Partridges and 
Bustard. 

Leopard, 
Houbara 

At

.t 

- it , 
4. 

S 
I
-I 

3. Hazarganji Chiltan 

4. Khunjerab 

Baluchistan 

Northern 
Area. 

12,567 

226.913 

Chittan Markhor, Wild Sheep, 
Leopard, Chukor and Scsec. 

Marcopolo Sheep, Blue Sheep, 
Himalayan Ibex, Snow Leopard, 
Wolf, Brown Bear. Tibetan 
Wild Ass, Ram Chukor and 
Chikor. 

~r-' 

* 

~~~ 
.. t 

-. 

. 

t - r~z---

p. 

4 

* 
'5k' 

-~ 
. - p .~ 

-

S~ ~ S. 

-

.~-n *'~ 
-' <a 

-

S. Maigalla Hills Pederal 
Capital 

Total .. 

14,786 

367.560 

Leopard. Goral. Rhesus Monkey,' 
Grey & Black Partridge.' Kili 
Pheasant. Cheer Phcasant and 
Waterfowl. 

II. Wildlife Sanctuary 

"Wildlife Sanctuary" means an area closed to hunting, shooting or trapping of wild animals, 
declared as such by a Government as undisturbed breeding ground primarily for the protection of 
wildlife inclusive of all natural resources such as vegetation, soil and water. The following areas have 
been declared as game sanctuaries :-

S. 
No. 

Name of Wildlife 
Sanctuary 

Province Area in 
Hectares 

Wildlife of the area 

1 2 3 4 S 

1. Rasool Barrage Punjab 1,138 Waterfowl. 

2. Tehra (allo) Plantation 339 Partridges. 

3. Khabbe-ke-Lake 283 Waterfowl. 
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4. Taunsa Barrage 

5. Kharar Lake 

6. Chumbi Surla 

7. Nemal Lake 

- 8. Chashma Lake 

9. Takkar 

10. Kinjhar (Kalri) Lake 

I1. Hudero Lake 

12. Halcji Lake 

13. Lung Lake 

14. Drigli Lake 

15. Mahal Kohistan 

16. Hab Vain 

17. Ghandak Dhoro 

I8. Miani Dhand 

19. Samno Dhand 

20. Gulsher Dhand 

21. Dhoung Block 

22. Lakhat 

23. Kot Dinghano 

24. Mohabal Dero 

25. Bijoro Chach 

26. Norung * 

27. Cut Munarki ChAch 

28. Sadnani 

227 

3 

" 

" 

Sind 

Sind 

4 

6,569 

235 

55,968 

466 

33,007 

43,513 

13,465 

1,321 

1,704 

19 

764 

70,577 

27,219 

31 

57 

23 

24 

2,098 

101 

30 

16 

121 

243 

405 

84 

5 

Hog-Deer, Otter, Hare, Black and 
Grey Partridges. 

Waterfowl. 

Green pigeon and Partridges. 

Waterfowl. 

Waterfowl. 

Deer, Grey Partridges and
 
Houbara Bustard.
 

Waterfowl. 

Deer, Grey Partridge, Sand 
Grouse and Houbara Bustard. 

- Deer, Grey Partridge, Sand 
Grouse and Houbar Bustard 
and waterfowl. 

-

Waterfowl. 

*1 

*1
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I 2 3 4 5 

29. Shah Lanko 61 

30. ilaya 324 

31. Majiran " 24 

32. Cullet Kobri 

33. Matho Kotri ' 

340 

162 

34. Muniarki " 12 

35. Khadi " 81 

36. Keti Bunder North 8,948 

r. -
37. Keti Bunder South " 23,046 

-t .-- .. - 38. Khat Dhoro 11 

I-' 4,~. 39. Rung of Kutch " 2,150 Houbara Bustard. Deer, Wild Ass. 

40. Nara Desert " 3,650 Houbara Bustard. Deer. 

~ 

- 4'.,, 

~$f -. 

- ~1" 
7~~i~r -4 ~&et 

"'b S -

41. Chitral Gol 

42. Sheikh Buddin 

NWFP 7,780 

15,540 

Markhor, Utial Leopard, Black 
Bear. Monal Pheasant. Snow 
cock. 

Suletnan Markhor.Urial.Chukor. 

r 
A 

r,~ -~ 

,ffo 

r 

--I 

43. 

44. 

45. 

46. 

Bilyarnin 

Giddar Baik 

Manglot 

Borraka 

4,050 

4,450 

715 

2.025 

BlIck and Grey Partridges. Har. 

Ibex, Leopard, Black Bear. Monal 
Pheasant, Snow cock. 

Grey Partridge, Chukor. 

Uhial, Leopard. Chukor. Black 
Partridge. 

~ 
-I, 

.jj 

47. -Manshi 

48. Band Khush Dil Khan 

49. Masalakh 

Baluchistan 

" 

2,321 

1,296 

46,559 

Leopard. Black Bear. Monkeys. 
Monal Pheasant. Koklas. Snow 
cock. Musk Deer. 

Waterfowl and Seesee. . 

Chinkara, Seesee. Houbara 
Bustard. Sand Grouse, Urial and 

Chukor. 

50. Surkhatb 3,757 Uial. Chukor, and Seesee. 

51. Sasnanana 6,607 Chukor. Seesee and Hare. 

52. Ziarat Juniper 37,247 Urial, Markhor. Seest. Chukor. 
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53. Koh-e-Geish 24,356 Ibex, Utial. Leopard. Chukor and 
Seesee. I. 

54. Kachau 21.660 Chinkara, Urtal. Houbara Bustard. 

55. Dhrun 30.567 Chinkara and Urial. 

56. Shashan 29.555 Ibex, Urial. Chukor and Seesee. 

57. Chorani 19.433 Ibex, Urial. Leopard and Bear. 

S. Dureji 178.259 Chinkara. Ibex, 
Sand Grouse 
Bustard. 

Urial, Seesee, 
and Houbara 

59. Khurkhera 18,345 Grey Partridge. Sand Grouse and 
Houbara Bustard. 

60. Raghai Rakshan 125,425 Chinkara, Ibex and Urial. 

61. Kolwah Kap 33.198 Chinkara. Urial. Sand Grouse, 
Houbara Bustard and Grey 
Partridge. II 

62. Buzi Makola 145,101 Chinkara, Ibe.1. 

63. 

64. 

65. 

66. 

Lasbela 

Kachhi sibi and Nairabad 

Naltar 

Kurgah 

A 
K 

zad 
ashmair. 

Northern 
Area. 

1,687,579 

2,336.448 
810 

27.206 

44.308 

Chinkara. Ibex, Sand Grouse and 
Houbara Bustard. 

Chinkara Houbara. Busterd, 
Phensants. 

Markhor. lbex1, Snow Leopard, 
Musk Deer, l'ox. Ram Chukor 
and Chukor. 

Ibex. Markhor, Musk Deer and 
Snow Leopard. 

ii' 
I I. 

67. 

68. 

Astore 

Baltistan 

41,457 

41.457 

Astore Markhor, Himalayan Ibex, 
Musk Deer, Snow Leopard. 
Brown Bear, Black Bear. Wolf, 
Lynx, Fox, Flying Squirrels. 
Monal Pheasants. Ram Chukor. 
Chukor, Hawks. Eagles, Vul
tures. Kites and lalcons. 

Ibex, Markhor, Urlal, Musk Deer. 
Snow Leopard, Brown Bear, 
Fox, Chukor, Ram Chukor and 
Birds of Prey. 

F 
It 

69. Banni Gala Hill etc. 1-ederal 
Capital 
Territory 

3,521 Partridges. I-ancy Birds etc. 

Total.. 5,239.074 
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Ill. Game Reser'es 

"Cames Reserve" means an area declared by a florernment as such for the protection of wildlife 
and increase in the population of niportant species of the area wherein capturing and hunting of the 
wild animalk shill be unlawful except with permits. Uptil now the following areas havc been notified 
as game reserves 

S 
No. 

Name of Game Reserves Province Area in 
Hectares 

Wildlife in the Area 

I 2 3 4 5 

1. Sodhi Punjab 5,820 Chuker, Seesee. 
and Chunkara. 

Partridge, Urial 

2. Khari Murat 5,620 Urial, Deer, Grey Partridge, 
seeseae and Chinkara. 

3. Attari 1,736 

a 
5
' 

.5-

4 

.4 

.-

-~ 

-

. ~5* 

4. Kamalia 

S. Gat Wala 

4,500 

5,885 

- Grey and Black Partidges, Hare. 

-"'~ 

i~tt$ ±t 

-. ;'s.'-

- ~5* -'C 
-

,.t. 

-5--' e, -

6. Kathar 

7. Chaupalia 

1,141 

9,861 

Cheer and Kalij Pheasant, Barking 
Derr and Leopard. 

Chinkara and Partridge. 

8. Rahri Bunglow 5,466 Chinkara, iloubara 
Sand Grouse. 

Bustard and 

~ 

* ~ 

. 5 r-t................. 

~ -~ - r 
4,. 

9. Bheni 

10. Bhon Fazil 

I1. Head Qudirabad 

2,069 

1,063 

2.50 

Chimkara and Grey Partridge.(2 

Waterfo'l and Black Partridge. 

blue hiill, Il'g IMer, tlack 
Partridge and Wales owl.' " 

12. Bajwat 5,466 Blue Bull, Chukor and Partridge. 

13. Bhawalpur Forest 

14. Daphiar 

514 

31,093 

Grey Partridge. 

Black and Grey Partridge. 

15. Perowal Kikarwala 506 Black and Grey Partridge. 

16. Chichawatlni 891 Black and Grey Partridges. 

17. Kot Sabzal 10,121 Houbara Bustard, Sand 

and Grey Partridge. 

Grouse 

18. Head Islam 3,132 Waterfowl. 

19. Chaubara-Mankeera 321,166 Chlnkara and Grey Partridge. 

20. Kala Chilta 132,664 Urial. Chinkara. I eopard. Grey 

Partridge,. Chukof and set'e. 

:.,.~.t. 
S -~ -
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2 4 5 

21. Diljabba Domeli 118,154 tial, Chukor. 
Partridges 

Blia c nd Grey 

22. Cholistan 2,694,478 Chinkara. Black Butk. Blue Bull, 
(aracal cat, Desert Cat. Hou
bara Bustard. Imperial Sand 
Grouse and Grey Partridges. 

23. Abbasia 10,070 flare. Blaik and Grey Partridges. 
Houbara Bustard and Sand 
Grouse. 

24. Datiluana " 2.429 Hare. Black and Grey. Partridge 
and Quails. 

25. Border Belt (Indo Pak) " - Hog-Deer. Blue Bull. Sand Grouse 
Walerfowsl. Grey and Black 
Partridges. 

26. 

27. 

Itala 

Sahib Samo 

Sind 

1. 

953 

349 

28. Deb Khalira 429 Partridges (Grey and Blark). 

29. 

30. 

Deb Jangisar 

Mirpur Sakro 

314 

777 

30 

31. Nara 109.966 Partridges (Biack and Grey), Hog. 
Deer. 

32. Surnbak, Surjan, Eri and 
Hothiano. 

40.632 Sind Ibex. Grey Partridge. Deer. 

33. Mando Dero 1,234 

34. Dosu Forest 2,312 

35. Khipro Forest 3.885 Partridges (Black and Grey) and 
Hog Deer. 

36. Tando Mitha Khan 5,343 

37. Pai Forest 1,969 

38. Indus River (From Guddu 
Barrage to Sukkur Barrage). 

- Indus Dolphin. 

39. Yakh Darra NWFP 1,040 Monal Pheasant. Koklas. 

40. Agram Basti 2,560 Ibex, Snow Leopard. Snow cock. 

41. Darosh Gol 1.680 Markhor. Leopard. 

s'trt~~j. -.-. - - - - -

-
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1I 3 4 5 

42. Gabriat Got " 3,000 Markhor. 

43. Part Go[ Chinar Gol " 5,460 Markhor, Snow cock. 

44. Daggar " 100 Black and 
Chitor. 

Grey Paitridgeq and 

45. Totali " 16,190 Partridge (BlaLk and Grey). 
Chukor. 

46. Swagali ' 1.620 Grey Partridge, Chukor. 

47. Shinawari . 400 Grey and Balkk Partridges. 

48. Rei 

49. Thanadarwala ' 

5.050 

4,050 

Grey. Partridge, seesee. 

Grey and Black Partridges. 

50. Nizampur 780 flare. Grey Partridge, Seesee. 

51. Makhnial 4.248 Kalij Pheasant and Chukor. 

52. Zawarkan Baluchistan 3.887 Markhor, Urial, Chukor and 
Seesee. 

53. Ras Koh " 11.660 Ibex, Urial. Chukor and Seesee. 

54. Gogi 7,773 Chukor. 

55. Wan " .10,364 Leopard and Chukor. It 

56. Machayara And Kashmir 13,537 Musk Deer, be%, Black Bear, 
Goral, Snow Leopard. Langoor, 
Rhesus Monkey. Pheasants, 
Chiker and Ram Chukor. 

57. Maji " 3,86I Goral Balkk Bear and Pheastrants. 

58. Kazinag 

59. Iillan 

" 4,832 

423 

Markhor, Snow Leopard, Ibe. 
Black Bear, Rhesus. Monkey 

Langoor, Pheasants and Chukor. 

Markhor. Goral. Snow Leopard. 
Pheasant. 

60. Mori Said Ali 

61. PhalajKuthnar 

" 243 

324 

Markhor. Goral. Black Bear, Snow 

Leopard and Pheasants. 

Markhor. Musk Deer, Ibex, Black 

Beat. Goral. Rhesus Monkey, 

Langoor. Pheasants, Chukor and 

Ram Chukor. 

62. Vatala " 450 Markhor, Blue Bull. 

Black Partridges. 

Grey and 

ITT m71'7 T-7t 
-A-1 
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2 3 4 5 

63. Ghamot 27,283 Ibex, Goral, Musk Deer, Monal 
and Western Horned Tragopan. 

64. Danyor Nallah Northern 
Area 

44,308 1bed, Markhor, Urial. Snow 
Leopard, Chukur and 
Chukor. 

Ram 

65. Sherqillah 16,842 Ibex, Markhor, Brown Bear. 
Lynx, Chukor and Ram Chukor. 

66. Kilika Minteka 65,036 Marcopolo Sheep, Ibex, Snow 
Leopard, Wolf, Fox, Brown 
Bear, Chukor and Ram Chukor. 

68. Pakura Nallah 7,515 Ibex, Snow Leopard, Fox, Wolf 
Chukor and Ram Chukor. 

68. Nazber Nallah 33.425 Ibex, Snow Leopard, Lynx, 
Chukor and Ram Chukor. 

I, 

69. Chassi/Bowshdar 37,053 Ibex, Snow Leopard 
Bear. 

and Brown 

70. Tangir 14.251 Markhor Black Bear, Lynx. Wolf, 
Snow Leopard, Fox, Monal 
Pheasant. Chukor Ram Chukor 
and birds of Prey. 

71. Askor Nallah 

72. Satpara 

73. Nar Nallah 7,255 

12,955 

31,093 

Ibex and Musk Deer. 

Markhor, Ibex, Snow Leopard, 
Chukor. Ram Chukor and Birds 
of Prey. 

Urial. Ibex, Musk Deer, Chukor 
and Ram Chukor. 

ii 
II' 

II: 

74. Islamabad Federal 
Capital 
Territory. 

Total .. 

*Except the Punjab borde belt with India. 

53,878 

3,999,284 

Grey and Black 
Waterfowl. 

Partridges and 

It 
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Annexure IV-1 

1. 	 Pakistan Environmental Protection Ordinance (1983) 

II. 	 Table 1. 
Table 2. 
Table 3. 
Table 4. 
Table 5. 
Table 6. 

Land Use Legislation 
Legislation regarding Energy and Soils 
Water Legislation 
Legislation regarding Vegetation 
Legislation regarding Wildlife 
Noise Legislation 

-. 

-- -

-- I 

. 

- I 
i r. 

-it?'? 

- -r - I.I 



235 

PART I 

Acts, Ordinances, President's Orders and Regulations.including Martial Law 
Orders and Regulations 

GOVERNMENT OF PAKISTAN 

MINISTRY OF LAW AND PARLIAMENTARY AFFAIRS 
(Law Division) 

Islamabad,the 31st December, 1983 

No. F. 17 (1)/83-Pub.-The following Ordinance made by the Presi

dent is hereby published for general information:-

ORDINANCE No. XXXVII or 1983 
AN 

ORDINANCE 

to providefor the control ofpollution andpreservationof living 
environment 

WHEREAS it is expedient to provide for the control of pollution and 
preservation of living environment and for matters connected therewith or 
ancillary thereto; 

AND WHEREAS the President is satisfied that circumstances exist 
which render it necessary to take immediate action; 

Now. THEREFORE, in pursuance of the Proclamation of the fifth day 
of July, 1977. and in exercise of all powers enabling him in that behalf, the 
President is pleased to make and promulgate the following Ordinance:

1. Short title, extent and comiencement.-(1) This Ordinance may 
be called the Pakistan Environmental Protection Ordinance, 1983. 

(2) It extends to the whole of Pakistan- and its territorial waters, 
Excjusive Economic Zone and historic waters. 

(3) It shall cone into force on such day as the Federal Government 
may, by notification in the official Gazette. specify in this behalf. 
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2. Definitions.-In this Ordinance, unless there is anything repug
nant in the subject or context,

(a) 	 "Agency" means the Pakistan Environmental Protection 
Agency ('PEPA) established under section 5. 

(b) 	 "Air pollutant" means any substance that causes alteration 
in chemical, physical, biological or ;adiological integrity of 
air and includes soot, smoke particulates, combustion 

exhaust gases, obnoxious gases and radioactive substances; 
(c) 	 "Council" means the Pakistan Environmental Protection 

Council established under section 3; 
(d) 	 "discharge" means spilling, leaking, pumping, pouring emit

ting, emptying or dumping; 
(e) 	 "effluent" includes any material in solid, slurry, suspension, 

liquid, vapour, fumes or gaseous form coming out as or from 
any industrial activity or any other source; 

(f) 	 "effluent standards" means the permissible limits prescribed 
by the Agency regarding the quality and quantity of effluents 
and wastes; 

(g) 	 "emission standards" means the permissible standards for 
emission of air pollutants prescribed by the Agency; 

(h) 	 "Exclusive Economic Zone" shall have the same meaning 
as in the Teritorial Waters and Maritime Zones Act, 1976 
(LXXII of 1976): 

(i) 	 "Government agency" includes a division, department; 
bureau, section, commission, board, office or unit of the 
Federal Government or a Provincial Government; 

(j) 	 "historic waters" means such limits of the water adjacent to 
the land territory of Pakistan as are for the time being speci
fied by notification under section 7 of the Territorial Waters 
and Maritime Zones Act, 1976 (LXXXII of 1976); 

(k) 	 "industrial activity" means any process for manufacturing, 
making, altering, repairing, ornamenting, finishing, packing 
or otherwise treating any article or substance with a view to 
its use, sale, transport, delivery or disposal or for pumping 
oil, water or sewage or for generating, transforming or trans

mitting power; 
(1) 	 "industrial waste" means waste resulting from an industrial 

activity; 
(in) 	 "local authority" includes any agency set up or designated by 

the Federal Government or a Provincial Government to be a 

local authority for the porposes of this Ordinance: 



237
 

(n) "local council" means a local council constituted or estab
lislied under a law relating to local government; 

(o) "municipal waste" includes sewage, refuse sludge and human 
excreta and the like; 

(p) "pollution" means any matter which, on being discharged 
into the air, soil or public waters, alters unfavourably the 
chemical. physical, biological or radiological integrity of the 
air, soil or public waters or, by itself or in combination with 
other discharges, is likely to make the air, soil or public 
waters unclean, noxious or impure or injurious or disagree

'able or detrimental to the health, safety, welfare or property 
of persons or harmful to aquatic life, animals. birds, fish, 
plants or other forms of life; 

(q) "prescribed" means prescribed by rules or regulations; 
(p) "public waters" means water areas in public use and incides 

streams, nullahs, canals, seepage drains, natural or artificial 

.water courses, rivers, wells, ponds. ditches. lakes reservoirs, 
underground or artesian water, territorial waters, the Exclusive 
Economic Zone and historic waters; 

(s) "regulations" means regulations made under this Ordinance; 
(t) "rules" means rules made under this Ordinance; 
(i) "sewage" means liquid wastes from sanitary conveniences, 

kitchens, laundries, washing and the like; 
(v) "standards" meanseffluent standards and emission standards; 

(w) "territorial waters" shall have the same meaning as in the 
Territorial Waters and Maritime Zones Act, 1976 (LXXXI of 
1976); 

- .- (x) "treatment works" means the various processes and devices 

used in the treatment of wastes; and 
(y) "wastes" includes liquid wastes, solids wastes, industrial 

wastes, municipal wastes, wastes from mining processes and 
wastes from farm and agricultural activities such as poultry, 
cattle, animal husbandry, abattoirs and the use of fertilizers 
and pesticides. 

3. Establishment of the Council.-(1) The Federal Government 
shall, by notification in the official Gazette, establish a Council to be known 
as the Pakistan Environment Protection Council and consisting of: 

(i) 	 the President of Pakistan . . . . Chairman. 
(ii) 	 the Minister incharge of the subject of 

Environment - . . . . . Vice-Chairman. 

'1' 

ii 
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(iii) 	 Ministers incharge of the subject of 
Environment-in the Provinces Members. 

(iv) 	 such other persons as the Federal Govern
ment may appoint. . Members. 

(v) 	 the Secretary to the Government of 
Pakistan dealing with the subject Secretary. 

(2) The members of the Council, other than .ex-officio members, 
shall hold office for a term of three years. 

(3) 	 The Council shall frame its own rules of procedure. 

(4) 	 The Council shall hold meetings as and when necessary: 

Provided that not less thai two meetings shall be held in a year. 

(5) The Council miay, by general or special order and subject to 
such conditions as it may consider fit, delegate any of its functions under 
this Ordinance to a Committee or any member of the Council. 

4. 'Functions of the Council.-(I) The functions of the Council shall 
be tu

(a) 	 ensure enforcement of this Ordinance; 
(b) 	 establish comprehensive national environmental policy; 
(c) 	 give appropriate direction to conserve the renewable and 

expendable resources; - - . . . 

(d) ensure that environmental considerations 'are interweaved 
w~ ~ - into National Development Plans and Policies; 

(e) 	 ensure enforcement' of the National Environment Quality 
Standards; and 

(f) 	 give directions to any Government agency, a body or a 

- -
person requiring it or him to take measures to control pollu

- -.. - 

tion being caused by such agency, body or person or to 
refrain from carrying out any particular activity prejudicial 
to-public interest or the purposes of this Ordinance. 

(2) 	 The Council may, or if so required by the Government or any 

Government agency shall, direct the Agency to prepare, submit and promote 

projects for the prevention of environmental pollution or to undertake 

research in any specified aspect of environment. 

f.2.-~ 7 	 - 

................	 ,, .j~
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5. Establishment of the Agency.-(1 ) The Federal Government 

shall, by notification in the official Gazette, establish an Agency to be called 
the Pakistan Environmental Protection Agency to exercise the powers and 
perform the functions assigned to it under the provisions of this Ordinance 
or the rules and regulations. 

(2) The Agency shall be headed by a Director General who shall be 
appointed by the Federal Government on such terms and conditions as it 
may determine. 

(3) The powers and functions of the Agency shall be exercised and 
performed by the Director-General

(4) The Agency shall have such administrative, technical and legal 
staff as the Federal Government may appoint. 

(5) To assist him in the discharge of his functions, the Director-
General may establish such Advisory Committees as lie may deem fit and 
appoint as members there6f emient representatives of universities, research 
institutes, the business community and other professions and fields of 
knowledge. 

6. Functions of the Agency.-(1) The Agency shall

-(a) 	 administer this Ordinance and the rules and regulations: 

(b) 	 prepare national environmental policy for approval of the 
, -, 

'- 'It

Council; 
(c) 	 publish an annual report on the state of environment; 
(d) 	 establish National .Environmental Quality Standards with II 

* 	 the approval of the Council; 
(e) 	 revise the National Environment Quality Standards as and
 

when deemed necessary; 

(f) 	 coordinate environmental policies and progrinmes nationaly
 
arid internationally;
 

(g) 	 establish systems for surveys, surveillance, monitoring, 4A 
Ii'measurement, examination and inspection to combat environ

mental pollution;
 
(h) 	 take measures to promote the development of science and
 

technolbgy which will contribute to the prevention of
 
environmental pollution, such as the consolidation of survey
 
and research system, the promotion of research and develop
ment, the dissemination of the results of such research work
 

I*-I 
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and 	 development work, and the education and training of 
research experts and other governmental functionaries; 

(i) 	 provide information and education-to the public on environ
mental matters and to recommend to the Council the intro
duction of environmental information in the syllabi of educa
tional institutions and 

(j) 	 coordinate and consolidate implementation of measures to 
control pollution with Provincial Governments and other 
Government agencies. 

(2) The Agency may

(a) 	 request any Government agency to furnish any information 
or data relevant to the functions of the Agency, 

(b) 	 with the approval of the Federal Government, initiate requests 
for foreign assistance in support of the objectives of this 
Ordinance and enter into arrangements with foreign agencies 
or organisations for the exchange of material or information 
and participate in international seminars or meetings; 

(c) 	 establish and maintain laboratories to conduct research in 
various aspects of environment and provide grants to institu
tions for specific projects; 

(d) delegate any of its powers under this Ordinance and the 
- regulations to any Government agency; 
(e) 	 identify the needs for legislation in the environmental field; 
(f) 	 at the request of the Federal Government or a Provincial 

Government or any Government agency, provide advice and 
assistance in environmental matters; apd 

(g) 	 perform any other function which the Council may assign 
to it. 

7. Powers of the Agency.-Subject to the provisions of this Ordi
nance. the Agency may

(a) 	 lease, purchase, acquire, own, hold, improve. use or otherwise 
deal in and with any property, both movable and immovable* 

(b) 	 sell, convey, mortgage, pledge, exchange or otherwise dispose 
of its property and assets; 

(c) 	 execute instruments. incur liabilities and do all acts or things 
necessary for proper management and conduct of its business; 
and . 
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(d) 	 appoint such advisers and consultants as it considers necessary
 
for efficient performance of its functions on such terms and
 
conditions as may be prescribed by regulations.
 

8. Environmental impact statement, etc., to be submitted to the 
Agency.-( I) The provisions of this section shall apply to such

(a) 	 persons or class of persons, or 
(b) 	 industrial activity or class of industrial activity, or 
(c) 	 category, type or volume of discharges of air pollutants
 

or wastes, or
 
(d) 	 area or class of areas, or 
(e) classes of public waters. 

as may be prescribed by regulations. 

(2) Every proponent of a project the construction or completion 
of which is likely to adversely affect the environment shall file. with the 
Agency, at the time of planning the project, a detailed environmental impact 
statement including information on: 

(a) 	 the impact on the environment of the proposed industrial
 
activity;
 

(b) 	 the treatment works of the proposed project; 
(c) 	 the unavoidable adverse environmental effects of the pro

posed project: and
 
(d) 	 the steps proposed to be taken by the project proponent to
 

minimise adverse environmental effects.
 

(3) 	 The Agency may prescribe guidelines for the preparation of 
environmental impact statements and, -where such guidelines have been 
prescribed. the proponents of projects shall prepare environmental impact 

I 	 3: statements according to the said guidelines. 

(4) The Agency may itself or through the appropriate Govern
ment agency review the environmental impact statement and, where it deems 
appropriate, it may also involve public participation in the assessment of 
the environmental impact statement. 

(5) After the review under sub-section (4), the Agency may either 
approve the environmental impact assessment or recommend to the Federal 
Government that the project be modified 'or rejected in the interest of 
environmental objectives. 
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9. Agency to assist local councils, etc., in disposal of wastes.-The officers, 
Agency shall assist the local councils, local authorities or other Government good fai 
agencies and persons to implement schemes for the proper disposal of wastes regulatio 
in line with the standards and procedures prescribed by the Agency. 

I 
10. Funds of the Agency.-The funds of the Agency shall be derived offence 

from the following sources, namely:- made by 

(a) 	 grants made and loans advanced by the Federal Government
 
or the Provincial dovernmentI
 

(b) 	 grants, loans, advances and other moneys received from local dues rec 

or international agencies: any rules 
(c) 	 fees, rates and charges received by the Agency tinder the pro

visions of this Ordinance; and
 
(d) 	 all other sums received by the Agency. notificati 

of this 0 
11. 	 Audit and accounts.-< 1) The Agency shall submit its annual 

budget 	 estimates for approval of the Federal Government through the I 
tion in tCouncil. 
make rej 

(2) 	 The Agency shall maintain proper accounts and other relevant or the rul 

records and prepare annual statement of accounts in such 	form as may be (2
prescribed by rules. .	 foregoing 

and char 
(3) The accounts of the Agency shall be audited in such manner as implenen 

may be directed by the Federal Government. 

12. Penalty.-(l) Whoever contravenes or fails to comply with any 
provision of this Ordinance or of any rule or regulation or any direction 
issued by the Agency thereunder, shall be punishable with imprisonment for 
a term which may extend to two years, or with fine which may extend to 
one hundred thousand rupees, or with both, and in the case of a continuing 
contravention or failure, with an additional fine which may extend to ten 
thousand rupees for every day after the first during which such contravent 
or failure continues. 

(2) The Director General or an officer generally or specially autho
rised by him in this behalf may compound any offence under this Ordinance. 

13. Indemnity.-No suit, prosecution or other legal proceeding shall 

lie against the Council, the Agency, the Director General, or the members. 

* - -- ~ tt~t~tw7 
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officers, employees, experts or consultants of the Agency for anything in 
good faith done or intended to be done under this Ordinance or any rule or 
regulation. 

14. Bar of jurisdiction.-No Court shall take cognizance of any 
offence punishable under this Ordinance except on a complaint in writing 
made by the Agency. 

15. Dues of Agency recoverable as an arrear of land revenue.-Any 
dues recoverable by the Agency under the provisions of this Ordinance or 
any'rules or regulations shall be recoverable as an arrear of land revenue. 

16. Power to make rules.-(1) The Federal Government may, by 
notification in the official Gazette, make rules for carrying out the purposes 
of this Ordinance. 

17. Power to make regulations.-(l) The Agency may, by notifica
tion in the official Gazette, with the approval of the Federal Government, 
make regulations, not inconsistent with the provisions of this Ordinance 
or the rules, for carrying out the purposes of this Ordinance. 

(2) In particular and without prejudice to the generality of the 
foregoing power, such regulations may provide for the levy of fees, rates 
and charges in respect of services rendered, actions taken and schemes 
implemented.by the Agency. 

GENERAL. 
M. ZIA-UL-HAQ, 

President. 

C. A. RAHMAN, 
Secretary 

II 
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Annexure V.1 

SELFCTED ATMOSPHERIC POLLUTANTS 

POLLUTANT PRINCIPAL HUMAN SOURCES EFFECTS 	 REMARKS 

CARBON DIOXIDE Fuel coiibtstiot heating. trans- Nodirect effect oi people. Overtime. Normal constituent or atmosphere.
 
port. energy production. may lead to increase in earth's tempera-. Essential to plant ile.
 

ture.
 

CARBON MONOXII)E Incomplete fuel combustion (as in Deprives tissues of oxygen. People Contribution otnalural source small. 
motor vehicles). with cardlo-respiratory diseases more Smoking :ore sigmlicani or humans 

gesi'itiS e. than exposure to traffic. 

SULPHURt DlOXllD: Burning of sulphur-containing tues Combined with smoke. increases risk
 
like coal and oil. and effects of respiratory diseases.
 

Causes suffocaitin. Irritation of'
 
throat and eyes. Combines with
 
atmospheric water vapour to pro
duce acid rain. Reduces crop yields. 
Leads to cditilon ol l and Nkes 
soils.Corrodes buildings. 

SUsPIlhDICI) PARTICULATE Smoke from domostic. industrial Possible toic efects depend on Chemically, amost diverse group or 
\MA1 'FDR and vehicular sources. speciic composition. Aggravates ubttneS. Natural sources include 

ewfects o sulphur Redues volcanice disaid. dustStorms. eruptions and 
sunlight and iiibility. Increases corro. seaspray. 

OxlDLUS 01 NITROGFN 	 I-eel combustion in motor vehicles Possible increase in acute respiratory Nitrogen oside and nitrogen dioside 
and furnaces. Vorest fires. .	 infections and bronchitis morbidity are the to tomponents. 

in children. Produces brown hate in 
city air. Caues corrosion. 

VOL',IlL!: IJYDROCARIONS 	 Partial combustion ortarbonaceots React with other pottutants to pro
luels. industrial processes, disposal duce eye irritants tacrole. aildev. 
of solid wastes. des). Ethylene is harilul to plants. 

Aerosol particles redu e visibility.
 
May produce odours. Nnpleurant 


OXIDA NS AND OZONE :mlcon fron motor vehicles. Cause eye Irritation and iimpaired Mainly derivativye.nrditrsoinpulmunary in 	 l diidPhoto-chemical reaetion. or nitro. truntion drieased phe reathe beween otli r polli
OXDATSANOON mion 	 frm mtr. eils

S ptisons. Corrode matbrialownd reduce i ats. Ozone is a naiural and essential 
omebupperno.VOdfllSbihty.tiaore.	 Ozone is one o the ot uonstituent of 

potutlants t pdamaging t to prn.f 

Ir 	 on the Human ttnvtrononent. StockholmS.... Piqtarjig, doiinie il 48/8, (onrcerea 	 y n972. 
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TABLE I 
LAND USE LEGISLATION 

1. The Easements Act (No. V), 1882. Law of Easements and Licenses. 
2. 	 Transfer of Property Act, 1882. 
3. The Land Acquisition Act, 1894. 

.4. Government Grants Act (No. XV). 1895. 
5. 	 Punjab Tenancy Act (XVII). 1887. 
6. 	 Government Tenants (Punjab) Act. 1893. 
7. 	 The Punjab Land Preservation Act (No. II). 1900. 
8. 	 The Colonization of Government Lands (Punjab) Act. (No. V), 

1912. 
9. 	 The N.W.F. Tenancy Act, (No. XXV). 1950. 

10. 	 The Punjab Betterment Charges and Acreage Rates Act, 1952. 
11. 	 West Pakistan Land Reform Rules, 1959. 
12. 	 West Pakistan Land Reforms Regulation, 1959, M.L.R. No. 64. 
13. 	 Consolidation of Holdings Ordinance (No. VI), 1960. 
14. 	 West Pakistan Land Reforms (Ejectment or Tenants to Provide for 
. Buildings) Rules, 1961. 

15. 	 Grant of Land (Gudu Barrage Area) Rules, 1964. 
16. 	 Land Revenue Act, 1967, Rules, 1968, Assessment Rules, 1968. 
17. 	 Pat Feeder Canal (Control and prevention of alienation of land) 

Ordinance (No. IX), 1967. 
18. 	 West Pakistan Land Revenue (Conferment of Rights of Ownership) 

Rules, 1969. 
19. 	 Land Reforms Regulation, 1972 (Repeals 1959 Regulation). 
20. 	 Sind Land Reforms Rules, 1972. 
21. 	 Land Reforms Regulation Sind (Amendment) Act, 1972.; 
22. 	 Land Reforms Regulation Sind (Second Amendment) Act, 1972. . 

23. 	 The Punjab Land Reforms Rules, 1972. 
24. 	 Punjab Land Reforms Rules. 1972 (Amendments). 
25. 	 Land Reforms (Amendment) Act, 1973. 
26. 	 Land Reforms (Punjab Amendment) Act, 1973. 
27. 	 Land Reforms (Amendment) Act, 1974. 
28. 	 Procedure for Ejectment Suits Rules. 1974. 
29. 	 Land Reforms (Amendment) Act, 1975. 
30. 	 The Punajab Land Reforms Appointment of Managers of Impartible 

Joint Holdings Rules. 1975. 
31. 	 Board of Revenue Instructions about Colonization Operation. 

(Standing Order No. 67 date uncertain). 
Source: Johnson and Johnson. 1977. 

M.Z. Khan. 1977. 
Mian. 1976. 

7. 
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TABLE 2 

LEGISLATION REGARDING ENERGY AND SOILS 

The Electricity Act (IX). 1910 Soil Reclamation Act, (No. XXI), 
1952. (Amended by Ordinance. 1964, 1965, and amended and 
extended by Ordinance (No. V), 1964. 

Source: C.H. Ahmad. 1975. 
Johnson an<,Johnson. 1977. 

TABLE 3 

WATER LEGISLATION 

1. 	 The Canal and Drainage Act (No. VIII) 1873. There are several 
similar and related acts, ordinances, amendment (1952, 1965, 1968, 
1970). 

2. 	 The Sind Irrigation Act, 1879 (Amendment Ordinances, 1961, 1969). 
3. 	 Criminal Procedures Code (Act V), 1898). Sections 324 and 430. 
4. 	 The Punjab Minor Canals Act (No. VII) 1905. 
5. 	 The Inter-State Water Dispute Act. (No. 33) 1956. 
6. 	 The West Pakistan Water and Power Development Authority Act, 

1958. (Similar Ordinance and Amendment Ordinances, 1958, 1964, 
1967). 

7. 	 Determination of Land Revenue and Water Rate Ordinance. (No. IV), 
1959. (Amended 1961). 

8. 	 The Indus water Treaty, 1960. 
9. 	 The West Pakistan Land and Water Development Board (Authorit3 

for payment from Board Fund) Rules, 1966; Reclamation (Fee 
Rules, 1965, 

10. 	 The Greater Lahore Water Supply Sewerage and Drainage, Ordi 
nances, 1967. 

11. 	 Notification (No. 5174-68/155-CRI) National Calamities (Preventiol 
and Relief) Rules. 1969. Extensive provisions especially in respect 0 

flood control. 
12. 	 Ordinance (No. IV), 1969. The Kabul River Project (Control an, 

Prevention of Speculation in Land) (Amendment) Ordinance, 196 
Further amends the Kabul River Project (Control and Prevention c 
Speculation in Land) Act. 1948. 

Sources: Johnson and Johnson. 1977.
 
Major Acts. 1976.
 

77. 
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TABLE 4 

LEGISLATION REGARDING VEGETATION 

1. 	 Forest Act, (No. XVI) 1927. The Forest Act (Several Notifications 
fall under this heading). Protection, regulation of exploitation. 
includes protected forests. 

2. The West Pakistan Goats (Restriction) Ordinance (XLII), 1959.
 
31 West Pakistan Goats Restriction Rules, 1961.
 

Sources: C.H. Ahniad. 1975.
 
Johnson and Johnson. 1977.
 

TABLE 5 

LEGISLATION REGARDING WILDLIFE 

1. 	 Wild Birds and Animals Protection Act, 1912. 
2. 	 Rules for the Prohibition and Regulation of Fishing Burboster, 

Labeo Rohita, Catlcatla, Cirrhina and Mirgala less than 10 inches in 
length. (No. 2989/54-6541-D (f), 1954. 

3. 	 The Punjab Wild Birds and Wild Animals Protection Act (No. XIII), 
1955. Punjab Wildlife (Protection, Preservation, Conservation and 
Management) Ordinance, (No. XXI), 1972:sepcifically related Rules, 
1973. 

4. 	 Food and Agricultural Department (No. IV/(S)/17-SOA-VII-F and 
A/58). Rules for the Protection of Fish in the waters of the Shikar
pur District. (Preceded by 2i Provisional Constitution Order, 1957). 

5. 	 The Goats (Restriction) Ordinance, (No. XLIII), 1959. Restricts the 
number of goats. 

6. 	 West Pakistan Wildlife Protection Ordinance, 1959. 
7. 	 Wild Life Protection Rules. 1960. Regulates hunting. (Various 

licence forms attached.) Wild Life Protection Ordinance (No. LVI) 
1959. 

8. 	 Fisheries Rules, (No. 4(107)S.O. (F and C). 1964. Licences, etc. 
9. 	 The Sind Wildlife Protection Ordinance. 

10. 	 Baluchistan Wildlife Protection Act (No. XIX), 1974. 
I1. 	 NWFP Wildlife (Protection, Preservation, Conservation and Manage

ment) Act (No. V), 1975. 

Sources: 	Baluchistan Gazette. 1974.
 
Johnson and Johnson. 1977.
 
NWFP Gazette. 1975.
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TABLE 6 

NOISE LEGISLATION 

The West Pakistan Regulation and Control of Loudspeakers and 
Sound Amplifiers Ordinance (ll). 1965. 

Source: C.H. Ahmad. 1975. 
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