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ABSTRACT The‘rising groundwater level’ inthe cities has become amajor concern all around theworld. Dueto theincreasing
level of groundwater, it is not only endangering the structures and properties but also causing major environmental problem
affecting the health of the city, habitats, and the biotic of theland community. The author proposes an interdisciplinary planning
strategy to deal with theissue of rising groundwater level. Thefabric of acity reved sthe past, present, and the future growth of the
city. Thetechnica and non-technical issuesare closely interlinked. The groundwater level getsserioudly affected duetoincreasing
pressure of various man-made activities. Oncethe natural flow of the groundwater isaffected, it canresultinraising thelevel or
lessen the level creating large number of environmental problems. In any democratic society, it has to go through a lengthy
complicated process of formalitiesto respect theindividual and social values. Socio-political decisionshave awaysplayed the
most important rolein the execution of any project. The utilitarian attitude of the democratic government has become counter-
productivein the name of maintaining democratic sanctity. Thetechnical advisesare overlooked to win the mass support for the
political gains. Hence, the author strongly feelsthat the success of aproject, especidly if it isrelated to environment, does not
depend ontechnical knowledge and solution only. The planning body should evolveapolicy of * participatory governance' congtituting
awell-coordinated multidisciplinary forum comprising expertsfrom the cross-section of the society consisting thetechnical experts,
finance experts, management experts, social organizations, community-level representativesand government agenciesisthemost

essential component.

INTRODUCTION

The ‘rising groundwater level’ in the cities
has becomeamajor concernal around theworld.
The increasing groundwater level is not only
causing damagesto the structures and properties
due to water logging and flooding inside the
citiesbut also causing major environmental prob-
lems affecting the health of the habitats. Epide-
mics in various forms and water-born diseases
have increased in alarming numbers in many
citiesall over theworld. Along with the deterio-
rating human health and the constructions and
properties, the rising groundwater level is also
changing the harmony of the traditional ecosy-
stems. In this paper, the author would like to
present the complex socio-political issuesrelated
to the problem of ‘rising groundwater level’. The
author feels that, the technical solution aone
without having thorough in-depth study of socio-
political aspects can not give long lasting solu-
tion.

While we are able to control the human
health and protect the structures, we are not able
to deal with the slow changes of the biotic. Some
timesthe changein thebiotic systemisvery slow,
irreversible and not detectable immediately. The

new form of biotic is born and a new front of
confrontation is created. Such changing in the
ecosystem is opening up fresh areas of enviro-
nmental threats. Thus, the changing condition
of the land is resulting in destroying the natural
harmony of the biotic. Following the changing
condition, new financia resources, fresh resea-
rch, timeand energy hasto be diverted to control
the deteriorating condition of the city. Many
important ongoing constructive projects are
being stalled in order to tackle the immediate
environmental problems dueto therising groun-
dwater level. Some of the problems require
immediate attention, such as, epidemics, human
health care, and repairing of the damaged struc-
tures and properties. Instead of developmental
projects, the taxpayer’s money is diverted to
tackle the immediate need of various environ-
mental problems. Most of the environmental
problems are not natural rather they are man-
made. Thevaluableresource of fundsaredrained
out because of unorganized approach.

Along with the short-term immediate action,
there are number of long-term measurements to
be addressed, such as, - reviewing the planning
policy, securing the structures, and changing
ecosystem and environmental degradations.
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Thus, the rising groundwater level is causing a
large number of interrelated complex problems
through chain reaction involving theentireliving
and non-living beingsaround the site. Therefore,
the author is convinced that, it requires a multi-
disciplinary approach of planning strategy and
execution. It requires a composite approach,
involving cross-section of various expertisealong
with thetechnical and scientific approach. Under
the present fast changing socio-political scenario,
only technical solutions will never be able to
tackle the complex problem of ‘rising ground-
water level incities . Especially whenit involves
human beings and environment, it requires
multi-disciplinary approach. It is unfortunate,
but true that, until now whenever we have come
up with any solution it is aways approached
through an anthropocentric point of view. We
have hardly tried to propose asolution that would
be beneficial to theentire biotic society including
human beings. The author would like to propose
amodel of ‘participatory governance’ involving
various related agencies. The methodology of
executing the philosophy of ‘participatory
governance’ suggests that it should actively
involvevariousagenciesinthe spirit of ‘ coopera-
tion and participation’. A multi-disciplinary
approach would create ahalistic view benefiting
the entire biotic society in which human being
is also a member only.

Leopold (1980) the renowned ecologist and
scientist writes in his book entitled The Sand
County Almanac, “The Golden Rule tries to
integrate the individual to society; and demo-
cracy to integrate social organization to the
individual (p.238).” In any healthy society, it is
an in-built spirit to integrate various sections of
the society to be part of decision-making body
through the ‘spirit of cooperation’. Ideally, the
elected representative member of the society is
to play the role of catalyst between government
agency and the community that they represent.
However, unfortunately such practiceisnot given
due respect and importance. The decisions are
taken without having the consent of the comm-
unity. Thetechnical advisesbeing com-promised
due to political compulsions because of utili-
tarian attitude, resulting in adverse effects on
the environment. The economic compulsions,
political will of the government, and the imme-
diate need of the society etc. can create enormous
complicated decision-making process. Custodio
(1987) writes in the proceedings of the sympo-
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siumonthe‘ Groundwater Economics', “ Ground
water economics is an interdisciplinary subject
related to ground water exploration, ex-ploi-
tation, management, planning and protection,
taking into account those economic concepts,
values and guidelines needed for the efficient
use of thisresources, aswell asthe social priori-
ties... and also the social implications and
environmental consequences, in addition to the
classical hydrological considerations (intro-
duction).” Thus, Custodio (1987) hasvery corre-
ctly pointed out that, without such basic philoso-
phy of cooperation and coordination among wide
range of disciplines the successful implemen-
tation of aproject isnot possible. The philosophy
of participatory governance is an essential
component in the complex problem of ‘rising
groundwater level’, due to the involve-ment of
human factors. Unless a mechanism of demo-
cratic principle based on ‘ cooperation and coor-
dination’ is evolved, the complex problem of
rising groundwater cannot bring any permanent
solution. Based on the field study the author is
convinced that, the philosophy of participatory
governance would create a healthy harmonious
relationship between various sectors including
the environment and be the guiding spirit in
executing the technical solutions.

HISTORICAL ROOT OF URBAN
DEVELOPMENT

Studying the history of a city is the most
important step towards finding the possible
reasons for the rising underground water level.
It helps in understanding the fundamental
characteristics of the city habitats, original town
planning, and growth, cause of changing enviro-
nment and other related aspects. Unfortunately,
in engineering education such humanistic
curriculum isnot given much importance. Alone
engineering education (technical) and laboratory
tests will never be able to visualize the comp-
lexity of aproblem that involves human factors.
Engineering and its application in societies have
close relationship. All most every engineering
application it boilsdown to human participation.
Therefore, without having a socio-political and
economic understanding no technology can
successfully be implemented. It demands an
integrated approach to understand and verify
various direct and indirect issues related to the
rising underground water level.
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In order to understand the cause of rising
groundwater level requires information of the
original urban planning strategy, topography,
land resources, earlier ecosystem, original
sewerage system, land distribution policy, study
of the old and the new developing areas etc,
characteristic of the population growth,
population settlement. It is observed that a city
keeps on changing its locational importance
based on newly available facilities, such as,
transportati on, communication system, available
human and material resources, and strategic
position along with suitable environment, such
as, -fresh water supply, fertileland, scenic beaty,
healthy environment, etc. Traditionally every city
settlement chooses various strategic locations
based on the topography of theland, water resou-
rces, slope of the land, vegetations, agricultural
land positions, direction of wind and sunrise,
etc.

Visualizing the characteristics of a growing
city reveds that, it has its own inner life and it
keeps moving like an organic substance. Theold
areas do not attract new human settlement due
to the saturation of the available local resources
in term of water, land, air, environmental safety,
and other modern facilities, which may cause
enormous discomfort. Thus, onetimebusy active
neighborhood looses it attractive environment
and business. It draws less importance for the
population and the civic authority. The mainte-
nance of the old areas becomes increasingly
difficult and expensive. Sincethe old areas attract
less business and human habitation, population
prefers to move out of those areas in search of a
better living condition followed by fall of real
estate pricesresulting in generating lessrevenue.
Hence, after anumber of years, anew area grow
and anold areadowly diesit isaconstant process
of growth and decay like any other living being.
The author feels a city is like an organic
substance it keeps on adjusting in the changing
environment and tries to survive. Hence, the
history and knowledge of the changing pattern
of a city helps to understand various hidden
unknown factors. The successful execution of a
project heavily depends on such social and
geologica information and data. With the help
of above information oneisableto study thefall
and rise of the city growth, its prosperity and
reasons of various environmental changes
including therising or drying groundwater level.
Hence, the implementation of technical solution
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without having social and anthropological data
may show the success for alimited period only.
A temporary solution may create an illusion of
success and in long term, many of the earlier
negative aspects may surface again and affect
the health of the environment and the habitat.

Historically it is observed that, most of the
ancient cities had grown side by therivers at a
junction where amajor highway crosses. Started
as a seasonal shelter and resting place for
ferrying the travelers on the bank of the river at
the crossing of ahighway, it had gradually grown
to become a hamlet. Construction of an all-
weather bridge and introduction of electricity
brought major changes in the horizon. The
bridge and electricity attracted industries. The
small sleepy village gradually became a
flourishing center of trade and commerce. With
the introduction of industries, people started
migrating towards the city in search of employ-
ment leaving the age-old family trades. Thus,
the same location, which started as a small
seasonal resting-place, hasbecomeamajor place
of trade and commerce. The highway, one time
that existed outside the village, has become a
major avenue within the city planning. Thus,
the highway is completely strangulated by the
city traffic, local population, and small-scale
industries. The shops have grown right on the
highway; the city traffic is plying and public
using the same highway like their own neigh-
borhood roads. The history of Kanpur city illus-
trates similar picturesthat have become the most
populated city in the North India. The City of
Chicago gives the similar history.

Without having, a proper urban planning
along with the nature of growth and limitations
on every city isbound to faceincreasing environ-
mental problems. Through the passage of time
due to the increasing city limits, the industries,
which were one time outside the city, have beco-
me part of the inner city complex. The urban
development authority is not able to match with
the rapid growth of the industries and migration
of human population. The same river-water,
underground water, sky, air and the land, which
was needed by a small village population at a
specific location, now hasto support afull-grown
city infrastructure. The requirement of the earth
resources and river-water, underground water,
sky, and land has drastically changed due to the
rapid industrial development. The increasing
constructions are disrupting the harmony of the
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land, above and below. Groundwater level is
serioudly affected in many citiesdueto numerous
heavy constructions and uncontrolled use of
groundwater. Thus, the rapid dynamism of the
city growth, beyond the capacity of possible
solutions, has created a large number of
environmental problems affecting the health of
the city and its habitats. Along with the rapid
growth of the city, the slow change in the biotic
of the urban environment is causing much more
serious problem.

Modern society has forced to bring about
changes in such a way that, the characteristics
of the settlementshave drastically cut themselves
from the old traditional binding of environment
and man. Rapoport (1969) writes in his book
entitled, House Form and Culture; “... some of
the dominant characteristics of primitive and
vernacular building lose force with the greater
instituti onalization and specialization of modern
life (p.126).” The change in the society has
introduced a great deal of uniformity and
generalization. The modern philosophy of
‘globalization’ based on anthropocentric attitude
has not only affected the economic devel opment
but also caused major change in environmental
relationship between man and nature. The
diversity of nature, where man belongs, isbeing
subject to an unnatural form of uniformity. Large
amount of easy loans and purchasing power in
recent years have inspired people to construct
housing and commercial complexes in areas
beyond the natural capacity of the land to
accommodate such large populations. Instead of
relocating in the new areasfor such construction
growth the town planners continues to permit
constructionsuntil it reachesits saturation. Every
land requiresresource support for habitation and
agriculture with in its limitations. Once it rea
ches to such saturation the harmony between
human beings and land ceases.

While under-taking unnatural rate of rapid
growth in shortest possibletime, man has created
a large number of serious environmental
problemsincluding therising underground water
level. In order to create better urban facilities,
city administration is allowing large-scale
changes by extracting underground water and
constructions due to various socio-political and
economic demands, affecting the underground
water level. Man's anthropocentric attitude is
increasingly alienating himself from the tradi-
tional relationship of nature and man. Tradi-
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tional town planning in India under the laws of
Viswakarma the architect had never ignored the
value of man and nature relationship. The
direction of wind, the course of natural ground-
water flow and other biotic were maintained
carefully. The science of Vastu was laid down
based on such observations. The present
philosophy of consumerism in every sphere of
life-style including nature, be needs to be
examined extremely carefully.

Therefore, any project without having in-
depth information from every possible angle may
prove to be a waste of time, money, and energy.
If alocation isfound unfit for habitation by the
earlier generation, but lately forgotten and
proposed for reclamati on without the knowledge
of theearlier history it may create environmental
problem for the future generation. Before taking
up any major structural project, which may have
long term effect on the environment, it must be
examined carefully with the full support of the
local community. Therefore, detailed infor-
mation of the land and its habitats from the past
isan extremely useful exercise.

THE COMPLEXITY IN INTRODUCING
THE PLANNING POLICY UNDER THE
DEMOCRATIC GOVERNANCE

The policy maker and the planning agencies
have over and again failed to understand the
integrate relationship between large number of
aspects. Over ambitious projects are being cut
short due to the large number of oversight of
detail information and implementation difficul-
ties. The political compulsions and decisions,
the slow democratic channel of processing and
limited contact with the local people makes it
almost impossible to execute a project success-
fully. In such cases, it is found that a vacuum
continuesto exist between the possibl e technical
solution and the complex socio-politico-
economic condition. Hence, the proposed project
does not match with the redlity, the huge time
gap between the project proposal and the actual
time of execution. The time changes and it fails
to keep up with the rapid growth of population
and urbanization. The tremendous influx of
population in urban area outdates the expected
out-come of the project result. The ‘critical
triangle’ between the policy maker (elected
public servant) under the socio-political
guideline, planning agencies (technical experts,
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bureaucrats, executing officers’ etc.) and the
public (social organization) have failed to work
in harmony.

Policy Making body
(elected government servant)

‘
Public
(Representative of
Social Organisation)

Government
Planning Agencies

Fig. 1. Participatory gover nance model

Thus, the gap between the available resources
for the execution of the project and demand keeps
on increasing due to the unnecessary delay
through the complicated democratic channel and
the available limited resources are being wasted
due to unusual delay in completing the project.
Therefore, the much-needed marriage between
the above three components has always remained
distance dream.

In most of the ancient citiesaround theworld
grew on ad-hoc basis without having a proper
plan of land distribution, sewerage system,
planned street ways, housing, open-space
concept, fresh-water supply, etc. The cities that
had started with no previous town planning, had
very little control over the growth once the popu-
lation started increasing in an unnatural momen-
tum. The vision of the city administration could
not match with the unexpected growth of the
city population and increasing demand for better
livelihood. There was no regular street pattern,
no checking on building constructions. They
were most of the time guided by the field
boundaries of individual holdings. Under the
present democratic political framework, number
of ethical issues is considered as the essential
spirit of modern democratic society. Clean air,
fresh water supply, housing, security, comfort,
equal opportunity, etc., are some of the basic
requirements are to be provided to the citizen by
the city administration under the spirit of
democratic principles.

‘Participatory Governance'- is a socio-poli-
tical mechanism that has to undertake a larger
role and responsibility to evolve a holistic view
of the problem and find the possible solution(s).
The governance by the el ected members may not
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fulfill the desired requirement due to admini-
strative and political compulsions. Therefore, the
responsibility of finding the cause and coming
up with the possible solutions would be ajoint
or shared responsibility of the participatory
agencies. Thebasic spirit of democratic principle
emerges out of such cooperativeand participation
of every member of the society. The author would
liketo hold every participating agency responsi-
ble in handling and executing such complex
issues. Every major project that may have wide
range of effects on man and environment would
have to be discussed and debated in length on a
common platform.

The ‘demoacratic principle’ is based on the
philosophy of cooperation, equality, equal oppor-
tunity, and respect to fellow member of the
society so that each member or collectively a
group of people can nurture their cultural heri-
tage, ethos, worldview, and national charac-ters.
Therefore, the policy makers and the plann-ing
agencies being the brain of the democratic
machinery have tremendous responsibility. The
integration between the administrative functio-
nary and individual community largely depends
on the attitude of the government agencies.

Various government agencies, under the
democratic rule, evolve planning strategy based
on the political agenda of the elected represen-
tatives. The social and political decisions have
always played the leading role in drawing
policies based on public requirements. The
€lected member representatives of variouscomm-
unities have dutiesto fulfill the necessary requi-
rements of their respective communities. Unfor-
tunately, the requirements are always projected
from anthropocentric point of views. Theimme-
diate needs of private and public buildings, road-
ways, railway-tracks, building dam, etc. are
perceived important due to human requirements.
The difficulties, suffering, amusement, or com-
fort of fellow human being is considered more
valuable. Man tries to rationalize and induce
value ethics in such decisions than environ-
mental considerations. Human and environ-
mental values are not harmonized under the
same democratic philosophy and aspirations.

Construction of underground metro-rail
system or high-rise building for mass transit
system and housing of hundreds of people have
become synonymous to every growing city. The
scarcity of land space within the city for the
housing, business, entertainment, industry etc.
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has forced the city to undertake large-scale
building structures for mass transit, mass
shopping complexes, mass entertainment, and
multistoried buildings for housing and commer-
cial purposes. The policy makershave considered
building multistoried building structures, large
roadways, metro-rail, to facilitate the urban
movements and comfortable life style. Such
twentieth century constructions and projects are
more valuable and urgent than evaluating its
micro level effect on environment. Influxes of
population growth in urban areas are causing
major environmental damages. Thecity planners
are sgueezed between the rapid demand of urban
infrastructural facilities and the population
growth. While trying to tackle such unprece-
dented situation people have sacrificed various
environmental issuesthat may inlong run affect
our own survival. Thus, we tend to ignore the
fundamental spirit of the demacratic principles.
Interestingly, while we are so concerned about
the future prosperity and comfort of our own
fellow human beingswe are least bothered about
a major partner of the same community-
‘environment’. Building a dam, housing or rail-
way tracks all are targeted towards better living,
pleasure, comfort, or survival of fellow human
beings. The primary value of democratic princi-
ple is directed towards the benefit of mankind.
When a human community does not get enough
water for drinking or farming, canals, and dams
arebuilt to savethem. Itisnot built for enhancing
the quality of surrounding environment and its
habitat. The environment is given importance
only if man isbenefited. Thus, environment that
includes water, air, sail, etc. hasthe larger share
in the biotic, does not get the equal status.
Ethically it is never considered wrong to
construct high-rise buildings that may affect the
underground water level inlong run. It iswrong
only when it affects the property or health of
human beings due to the rising groundwater
level. Such anthropocentric attitude of the
governments around the world hasincreased the
suffering of both, man and environment in long
run. Therefore, the policy makers need to consi-
der every project from multi-disciplinary angles.

Ray (1997) writes on the issue of conflicting
value system, “It is found that norms, beliefs,
values and habits that form various values and
world views. Such value commonly emerges out
of cultural traditions, and it is transmitted from
one generation to another by respective societies.
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Barbour (lan) wrote on the empirical study
conducted by Abraham Maslow on human need.
The study clearly shows the order of needs in
thefollowing way- survival, security, belonging,
self-esteem, and self actualization (p.321)”
Therefore, thevalue systemislargely controlled
by man’s own perspective of anthropocentric
attitude. Naturally, the possible future problem
of underground water level due to high-rise
building or Underground Railroad does not
evoke similar sentiment compareto the suffering
of afellow human being that requiresimmediate
shelter or faster transit system. The question of
survival between underground water level and
man can never be compared on same platform
or compassion. Hence, construction of building
may draw much greater attention and apprecia-
Otion. It would be considered more seriously even
though it may disrupt the flow of the under-
ground water level. However, over the years
when the same housing and constructions are
being badly effected dueto therising water level
causing damage to the properties and health
hazards very little one realizes the fault of the
policy neglecting a valuable aspect-environ-
mental value. Thus, environmental values may
have some time direct conflict, especially when
they concern livelihood. Construction of an oil
refinery is one such activity, which evokes
contradicting values where environmental
pollution conflictswith survival of man (employ-
ment). Thus, the environmental degradation and
social justice are linked together.

Leopold (1980), in this connection writes
that, there is very little obligation or ethical
considerations dealing with man’s relation to
land, animals and plants that grow upon it. The
relationship between man and land is strictly
economic; entailing privileges but not obliga-
tions. The respect or appreciation of a land is
mostly based on economic considerations. The
forestland, seaside resorts, mountains, farmland
etc. can generate revenue; therefore, it draws
more developmental attention than other lands.
Increasingly, nature is being treated like any
other consumer product. The value of land is
raised through glossy advertisements.

A land, which is no use to mankind, does
not attach any sentiment or value. The strong
anthropocentric attitude grown in the recent
years, has driven away man from its ancient
friend, - nature. Unfortunately, the sentimental
relationship between man and nature, which has
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given man shelter, food, and creative inspiration,
is today measured in term of profit and loss.
Therefore, beforeit istoo late, the author strongly
feels that, it is necessary to seek such planning
policy and political coalitions that would syn-
thesize environmental values and social justices
to create aharmoniousrelationship with environ-
ment. It is unfortunate state of affairs when
plannersdo not visualize such conflictsin values
and forces to implement a policy.

Therefore, it appears that while trying to
solve the problem of survival for the fellow
human being we have created number of other
serious problems for man and nature in the end.
Some of the newly created environmental
changes have effected the biotic of the land and
has much more far-reaching consequences.
Krutch (1970) writes in his article entitled,
‘“Wilderness As A Tonic’, “...the magic word
cybernetic- or self-regulating. * Feedback’ isthe
secret of our most astonishing machines. But the
famous balance of nature is the most extraor-
dinary of all cybernetic systems. Left to itself, it
is always self-regulated. The society we have
created is not, on the other hand, cybernetic at
all. The wisest and the most benevolent of our
planning require constant attention.... Thesocie-
ty we have created puts us in constant danger
lest we ultimately find oursel ves unableto direct
the more and more complicated apparatus we
have devised (p.243).” Krutch (1970) rightfully
indicated that, nature hasits own form of rhythm
and harmony that ultimately recreates its own
deficiency routinely (p.240). Krutch (1970)

reminds that, “... nature's plan did work fairly
well, but it is not certain that man’'s plan
will...(p.240).”

In order to establish the argument of this
paper in support of the model of Participatory
Governance to protect the environment the
author would like to site the example of Indo-
Dutch Ganga Pollution Control Project. Kanpur
City, the largest industrial city in North India,
has a classic example of rising water level in
many older areas along with pollution of the
Ganges River. The rapid increasing pollution of
Ganges River water, one of the most important
rivers in North India, had compelled Govern-
ment of India to undertaken a major water
pollution control project inlate 1980s. The Indo-
Dutch Project on Ganga River Cleaning is a
glaring example of failure where huge money,
time, and energy were spent with relatively little
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success achieved. The project appeared extremely
successful aslong asthe money wasflowing and
the project people were around. The moment the
first phase of the project was completed, the
project experts and staff members handed over
the project to the local authority and people to
supervise the work; the project failed to show
the same result. After a few years many of the
water treatment plants are out of order, the local
people have gone back to the same old habit of
polluting the water and dumping garbage in the
river. The toxic chemicals are again steadily
running in to the river. Theimpact of the project
as viewed in the beginning has started
disappearing slowly. The author conducted field
studies on the above project in Kanpur. Thefirst
survey was conducted in 1992 when the project
wasin full swing and it appeared quite affective
interm of the functioning of the treatment plant,
the enforcement of law for the industries and
improving the environment along the bank of
the river. In 1997 during the next survey, the
Indo-Dutch experts had already handed over the
project to the Indian administration and left. The
condition of the same plant, environment, the
cooperation from the neighborhood communities
and industries had drastically deteriorated. The
reason behind failure isthe local civic body had
not realized the complex socio-political compul-
sionswhiletaking charge of the project. In order
to improve any social and environmental condi-
tion through technical project, the policy maker
has to depend on the community where it is to
be implemented. Hence, the author is convinced
no project can be successful unless a thorough
understanding of the community, land, environ-
ment etc. is correctly understood and correlated.

Along with theriver water pollution, Kanpur
City is facing increasing problem of rising
groundwater level in older areas of the city
(Bajaria Thana ared). Thetopography of the city
shows that the said areas were never under the
origina town planning. The low land and the
slopefollow the natural course of the water flow
towards the river Ganges. Hence, traditionally
the said areas were not fit for habitation. Never-
theless, due to the increasing industrialization
and population growth the people slowly occu-
pied the same areas, which had low real estate
value because of the above reasons. Presently the
areas are densely populated and facing serious
problem of rising underground water level due
to the large-scale constructions blocking with
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littlefacilities of sewage system, the natural flow
of water causing water logging and clogging the
sewerage system. Every monsoon these areasare
facing serious health and property damages. The
rising groundwater level is causing serious
environmental degradations in the said areas.
Hence, the author feelsthat lessweinterfere
with the nature man has better chance of maintai-
ning harmonious relationship with nature.
Unfortunately, the democratic principleisguided
by the philosophy of Utilitarianism. Under the
utilitarian principle, usually the future does not
bear enough responsibility. Because the more
remote the consequences of our actionsthereare
more uncertainties. The economic policies and
planning in most of the cases give priority to
short-term benefits. The elected public represen-
tatives have to produce the result with in the
limited period for the future political success.
No environmental result can be achieved with
inashort period of time. Therefore, such projects
are not in the priority list. Environmental pro-
jects are either neglected or not considered due
to other political compulsions. Thus, even the
seriousness of the rising groundwater level does
not draw due attention compare to various
immediate problems. Morethe project likerising
groundwater level is delayed, the danger of
correcting it becomes complicated and the
environment is further deteriorated.

CONCLUSION

The conflicting value system among environ-
ment, employment, and justice create enormous
confusions and contradictions. Environmental
Preservation, Employment Opportunity, and the
Social Justice each with their own merit try to
fulfill their goal and ambitions. Therefore, in
order to make any environment rel ated projected,
the values should be brought together at three
levels- philosophical and ethical, policy
decisions, and palitical strategy. The complexity
of such system and governance can never be
solved through engineering expertise. The author
feelsthat, in most of the cases at the time of any
failure of a project, the technical failure seems
to get the maximum attention. The failure in
discharging the duty of good citizenship and the
duty of the governance seems to shed their
responsibilities. No project, which involves
human beings, can depend on only technical
expertise or technical knowledge. In most cases
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problem related to human being is directly or
indirectly found to be acreation of mankind only.
Decreasing rainfall due to deforestation is a
creation of human beings. Polluting the air due
to the emission of fossil fuel is creation of
mankind. Therefore, any environmental related
project because of human beings requires
solution from human being only. Therefore, in
order to find a solution in man created problem,
it requires to be examined by the ‘participatory
governance' of variousorganizations. Themain-
tenance of the city health would largely depend
on the civic authority. However, without having
the full cooperation and participation from the
community, no project can be successful. The
policy makers have to make a strategy to induct
awell-coordinated multidisciplinary committee
comprising experts from the cross-section of the
society. Technical expertsareto be supported by
the economists, management experts, social
scientists, community level organizations, their
representatives, and the government adminis-
trations. The three fundamental components of
thesocial structure, -policymaking body, govern-
ment agency, and the public have to coordinate
and cooperate in every maor step in order to
makeit successful. The author feels, thetechnical
expertsrequirefullest cooperation fromthe above
sectors. Understanding the serious problem of
rising groundwater level requires collective coop-
erative attitude otherwise no technical solution
can achieve the success.

The illustration (Fig. 2) shows the charac-
teristic of the underground water flow. The
natural underground water level corresponds to
the water level of the river that maintains the
underground water level. In case of any disrup-
tion in the underground flow would naturally
cause to disruption in the flow and create rising
or drying the level. Once the underground water
level startsraising it would naturally convert its
absorbent capacity (unsaturated zone) to satura-
ted zone. Therefore, maintaining the natural
underground water flow is an essential concern
for the city planners. The author feels that
whenever human being isinvolved environment
related project they tend to undermine the long-
term affect on environment. It istherefore, much
better to hold the project for every possible cross-
examination before the implementation than
execute out of compulsions. Because, the damage
that may cause to the environment may not be
repairable at all. The biotic of theland may alter
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its compositions and produce that were never
expected.

Case Study |: Metro Transit System, Kolkata,
India

The prolong transport problem of Kolkata
drew attention of the city planners, State
Government and the Central Government. It was

CALCUTTA
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Fig. 2a. Metrotransit system, Calcutta
(Source: UrbanRail.Net by Robert Schwandl., p.18)

realized that due to the geographical location of
the river and the roads accounted for only 4.2%
of the surface area compare to 25% Delhi and
even 30% in other cities in India. In1969, the
Metropolitan Transport Project was set and the
detailed studiesto construct aMass Rapid Transit
System (Fig. 3) were completed in 1971. Five
rapid transit lines totaling a route length of 97.5
km was envisaged. The immediate need was to
construct the busy North- South connection
between Dum Dum Station (North) to Tolly-
gunge Station in (South). The length of 16.45
km running between north and south covers a
significant portion parallel to the river Hoogly
in the West of the city Kolkata. The thirteen
stations between Kalighat Station (south) to
Shymbazar Station (north) covers almost three
fourth of thetotal length of the north-south track
runsparallel to theriver. The heavy underground
tunnel construction stands as a solid wall
between the main metropolitan city and theriver.
The city has grown paralel to the river Hoogly
in the west and the natural slope of the under-
ground water isfrom east toward theriver. There-
fore, the moment such construction took place
the underground water flow was disrupted. The
old underground sewerage system for years is
not function efficiently during the monsoon
season that creates water logging in many of the
north part of the city low land areas. The sewage
system that was planned more than hundred
years ago for the city population has increased
intenfolds. Onthetop of it after the construction
of the underground metro transit, the natural
underground water flow is being heavily
disrupted. Similar problem is being sited across
the world. The parallel route of the track along
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the river might have solved the problem of the
mass transportation running through the busy
populated areas but created another major
problem that is affecting the health of the people
and causing property damage. Technical decision
of the route, public demand and the political
compulsions were part of the planning process.
Public demand and the political decisions many
timestakethe front seats neglecting thetechnical
difficulties. In such decisions, it may produce
short-term solutions but in long run, it may have
adverse environmental effect. Because of such
stretch of metro track in Kolkata, thecity iscons-
tantly facing the menace of the rising ground-
water level. Thus, the damages of the building
constructions, collapsing the old structures
(mostly in north), and the waterborne diseases
have become a regular feature in Kolkata.

CASE STUDY Il: BHAKRA NANGAL
DAM, PUNJAB, INDIA

Punjab is alittle big state of India: little be-
cause the state occupies only 1.5 per cent of the
geographical areaof the country and big because
around two-third of the food grains procured
annually in the country come from this state.
Canal irrigation water that became available
through the Bhakra Nangal Canal System
became one of the most successful stories of
India sgreenrevolution. Simultaneously, availa-
bility of electric supply through Bhakra Hydel
Project encouraged the installation of tube-wells
on consolidated holdings that provided assured
irrigation supplementing the canal water supply.
The Bhakra Nangal project is the most
prestigious hydroel ectric project of India, which
harnesses the waters of river Sutlej. The Bhakra
Nangal project not only provides electric power
to Punjab, Haryana, and Rgjasthan but also to
common pool consumers like the Nangal ferti-
lizer factory, the Delhi Electric Supply under-
taking, to Himachal Pradesh and to Jammu and
Kashmir. BhakraNangal complex provided 20.3
percent of the total power for the state. Bhakra
Dam (225.5.m high), stores Gross-9621 m® volu-
me of water, while Nangal Dam to feed Nangal
Hydel Channel with a capacity of 12,500 Cs.
(354cm?).

The magnitude of the Bhakra Nangal Dam
in Punjab, India, has become the symbol of
progress in agriculture and engineering in the
early 50s right after the independence of India.
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The need of water for irrigation in otherwise the
dry state of Punjab became a great challenge.
The urgency and the excitement of the success
overlooked some of the aspects related to the
future problem in underground water level due
to the construction of the dam and the nature of
canals. In the recent years, Bhakra Nangal Dam
is causing serious environmental problem and
damages to the properties. The underground
water level isrising and has caused damage in
the machine rooms in the basement. Punjab
being a dry climate state had never faced the
problem of rising underground water level.
Nevertheless, due to the soft earth canal bed the
seepage of water inside the soil has caused two
problems. First, the canals are not able to hold
the water-body and second, the seeping water
has raised the underground water level. Without
having a concrete bed the canals have created
two problems. First, it cannot hold the water
supply after the monsoon seasons. Second, the
supply of water starts seeping through the soil.
The underground machine roomsin the dam are
being affected and the flow of canal water has
reduced. However, thelong-term affectswere not
perceived and today the increasing salinity is
causing serious problem in maintenance of the
underground machines. While conceiving the
project and implementing it perhaps nobody
could imagine even that rising groundwater level
could create problem in a dry area like Punjab.
It appears that number of canalsin other develo-
ping countries is facing similar problems. By
creating canalsand damsfor water supply to dis-
tance places for farming, might have brought
prosperity for the time being but in the end the
entire purpose is getting defeated. Along with
the new irrigation system through canals, it has
also slowly changed the hiotic condition of the
local areas. The mega Hydel and Irrigation
projects have considerably being affected by these
problems. The expected life of the project is
shortened. Thetechnical excellences of projects
are suffering due to unforeseen future hazards.
The landscape may have produced more green
than its earlier view but slowly the rate of food
production and the power generation are in the
downfall. Immediate success and glory may not
be the real story when it comes to environment
related projects.
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