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PREFACE

This research report on Carrying Capacity Based Regional Planning is essentially an attempt
to develop a methodology and tools towards sustainable development of Indian urban areas that
may be operationalised at local level.

An operational concept of Carrying Capacity based planning has been introduced here
(CHAPTER 1) which focusses on the supply-demand gaps in various urban environmental
resources and infrastructure in sustaining urban population and activities and the decision making
process to manage such supply-demand gaps. A methodology towards assessment of carrying
capacities of urban areas in term of various environmental resources and infrastructure has been
discussed in CHAPTER 2 which centres around the development of a set of Carrying Capacity
Indicators and their measures. Several instruments for a wider application of Carrying Capacity
Based Planning at local level are dealt in CHAPTER 3; while CHAPTER 4 aims towards action
planning at local level with focus on institutional arrangements and CHAPTER 5 provides a brief
description of capacity-building for Carrying Capacity Based Regional Planning.

This report is an outcome of sustained efforts of NIUA’s research faculty; in particular, those of
Dr. Souro D. Joardar for the development of CHAPTER 1 and CHAPTER 2; Ms. Usha
Raghupathi for the development of CHAPTER 3 and Dr. Madhusree Mazumdar for the
development of CHAPTER 4. Hopefully, further discussions among participants of all
institutions involved in the Research Study on Carrying Capacity Based Regional Planning
(viz. HSMI, THS and NIUA) will provide helpful guidelines towards shaping the final outcome
of the study.

New Delhi DIRECTOR
January 1996
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CARRYING CAPACITY BASED REGIONAL PLANNING

Executive Summary
Objective and scope of the study

Carrying capacity based approach to planning is both a concept and a tool towards
sustainable development of human settlements. The improvement and long term
sustenance of the quality of life of human settlements is a critical issue facing urban and
regional planners and policymakers all over the world today, in the wake of severe
environmental degradation of air, water and land. It is surmised that depletion of
environmental resources, inadequate infrastructure, social amenities and inappropriate
institutions to tackle such problems have led to deterioration of environment within
human settlements. Looking at the all pervasive lack of awareness of urban
environmental issues and concerns in the development policies and action programmes
towards sustainable development of human settlement, a sharp focus on urban
environment management has been brought into planning through Agenda 21 of the
UNCED. Despite being one of the most populated countries with severe urban
environmental problems, amongst the signatories of Agenda 21, India is yet to
operationalise the agenda at its country level.

The very concept of carrying capacity based planning is new in India, not to speak of the
availability of tools and techniques to operationalise the concept at the urban and regional
planning levels. This study, therefore, aims to define the concept of carrying capacity
based urban and regional planning and then develop a methodology to operationalise such
a planning approach.

The methodology developed in this study includes tools and techniques of assessment of
various supportive and assimilative capacities of (urban) environmental resources and of
decision-making based on the concept of the carrying capacities, demonstrating their
applications in the Indian context. Furthermore, the study indicates the institutional
restructuring to introduce the concept into planning practices and capacity building at the
local level, including training modules.



viii
What is carrying capacity based planning? : Definition and Concepts

"Carrying Capacity" refers intrinsically to the finite capacity or the limitations of the
natural environment both as a reservoir of resources to support human consumption and
as a sink to assimilate the residuals or wastes. Thus carrying capacity based planning
needs to deal with the management of the "throughput", i.e., the size and nature of human
activities leading to resource consumption and waste generation, as well as the supportive
resource base and the absorption capacity of the environment. Hence, planning approach
may require optimization of human demands in relation to manageable supply of
environmental resources.

Carrying Capacity Based Approach in the Context of Urban Planning and
Development

Deriving from the above concept, carrying capacity based urban planning aims towards
management of the demands for various regional and local environmental resources
required to sustain the desired economic activities and the quality of life across urban
areas, and the supply of such environmental resources within their regenerative capacities.
This should translate into policies, strategies and action plans at the local level towards
augmentation and sustenance of urban environmental resources in terms of their
supportive and assimilative capacities on one hand and the size, nature and distribution
of urban-economic activities and their concomitant demands on these environmental
capacities, on the other.

The Elements of Carrying Capacity Based Planning

The elements of carrying capacity based planning process have been summarized in
Figure-1 of the report. Urban developmental policies and actions are directed to produce
socio-economic goods and services for the betterment of the quality of life of the people
in a city or a region. Such actions in turn put demands on various supportive and
assimilative capacities of the setting. The supply of such carrying capacity depends on
various economic, infrastructural and institutional resources of the setting, as well as
waste assimilative capacities of the air, water, land/soil and biological components of its
environment. Carrying capacity based planning is directed towards the management of
these supply-demand gaps or the "Carrying Capacity Differential” (Bishop et al, 1974).



ix
Hence, the process, in essence, implies:

- Estimation of various supportive and assimilative capacity dimensions and impacts
thereon of alternative developmental actions across an urban or regional setting
through a set of carrying capacity indicators or indices.

- Development of strategies toward carrying capacity demand and supply side,
management techniques to deal with such impacts, including tradeoffs among
alternative developmental activities and concomitant resource allocations,
technology, and institutional arrangements towards control of environmental and
resource management. )

Dimensions of Carrying Capacity: Urban Environmental Components and Resources

An urban environment should have capacities to assimilate, i.e. to manage and recycle
various wastes - air, water, land and noise pollution - generated by its population and
economic activities. It also must have capacities in terms of various natural and socio-
economic resources and infrastructure, viz. land, water, energy, transport, social amenities,
economic base and institutions to support its population and economic activities. Thus
the two broad dimensions of environmental carrying capacities of urban areas may be
categorized into:

- Waste Assimilative Capacities;

- Carrying Capacities in respect of various Environmental Resources and
Infrastructure (which form the supportive capacity).

Five different modules of carrying capacity indicators have been developed in this study
to estimate capacities in respect of the various identified urban environmental resources
along with their respective parameters and procedures for measurement. They are
grouped into:



Module A:

Module B:

Module C:

Module D:

Module E:

X

Waste Assimilative Capacity indicators for air, water, land/soil, biological
and acoustic environmental components of the urban area.

Supportive Capacity indicators for land, housing and various social
amenity resources of the urban area.

Supportive capacity indicators for transportation infrastructure facilitating
regional and internal accessibilities and communication infrastructure for
the urban area.

Supportive capacity indicators of urban utilities, viz. water supply,
sanitation and energy supply for the urban area.

Socio-economic capacity indicators of man-power resources, economic
base and local institutional resources of the urban area.

Besides the formulation of the above mentioned modules attempts have been made to

develop:

multiple indicator measures for the different environmental resources;

indicators to assess resource capacities in both quantitative and qualitative
terms;

quantitative measures of supportive resource capacity indicators as related to
population size. That is, their capacities are measured in terms of the size of
population these resource are capable of supporting; for instance, urban land
resource, housing stock, occupancy rate of housing, household amenities, outdoor
living space, extent of slumming, amount of health, educational, recreational and
public security facilities, commercial resources, viz. postal and telephone services,
installed capacities of water supply, sanitation and power generation, manpower
supply and literacy rate, income and employment generation in urban economy
and income, expenditure and man power capacity of urban local bodies that can
be related to their population support capacities;

waste assimilative capacity indicators dealing with natural assimilation of
pollution through ventilation, dilution/ absorption or sink potentials of urban
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airsheds, water regimes, soil environment and biological resource as well as waste
management capacities of man made infrastructure through emission controls,
waste water treatment, solid waste management, noise control and attenuation
methods, etc.

- stress indicators that would measure population and activity pressure or stress
on urban infrastructure resources and indirectly measure their capacities.

Existing levels of air pollution emissions, waste water discharge, solid waste
disposal and noise levels across urban areas may also indicate stresses on the
assimilative capacities of air, water, land, biological and acoustic environments.

- surrogate indicators when the necessary information on estimation parameters
for the Carrying Capacity indicators are difficult to obtain. The stress indicators
also provide surrogate measures in terms of deficiencies in capacities.

Estimation of Carrying Capacity Indicators
Several Carrying Capacity indicators are measurable against existing standards or norms.

Standards are necessary for assimilative capacity measures for ambient air and water
quality parameters and acceptable noise levels for urban landuses. In the Indian context,
air, water and noise quality standards have been developed through several environmental
legislations and implemented through the central/ state pollution control boards, or local
level administrative measures.

The Planning Commission and several National Level Commissions in India have
attempted to develop norms or acceptable standards from time to time, in respect of urban
infrastructure and services as well, especially those related to public health, such as water
supply, sanitation, health facilities, etc. against whom capacity indicators can be measured.

Capacity norms for transportation infrastructure and services are also be available through
state public works departments and highway and railway authorities in India in terms of
lane capacities, right of ways of highways and urban roads and number of trains for
different classes of railway lines.
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Similarly, various other individual public authorities or departments responsible for
planning and development of individual social infrastructure, such as central and state
health departments, education departments, postal and telephone authorities etc., may have
there own norms for capacities of such infrastructures in term of space requirement,
numbers or frequencies, personnel requirements, etc., in relation to the population size
these infrastructure should serve.

All such above mentioned information would then form part and parcel of the
Management Information System, to be used for research and impact assessment studies.

Carrying Capacity estimate of urban areas should be viewed more in relative rather than
in absolute terms. While there is the need for development of local norms for social
resources applicable across homogenous societies or population, relative measures of
carrying capacities of urban entities may be an useful approach for decision making in
urban environmental planning and management. Each of the carrying capacity indicators
developed may be used to compare among urban areas at sub-regional, regional, sub-
national or national level. "Relative Carrying Capacities" of urban areas analysed at the
level of defined planning regions (such as the NCR of Delhi) will be useful to develop
spatial strategies for allocation of population, activities and resources across the region
towards sustainable development, as well as plans for environmental management of
individual urban areas in relation to their respective carrying capacities.

Local areas with critical deficiencies in assimilative or supportive carrying capacities are
considered to be "hotspots". Identification and estimation of hotspots will help in

resolving problems.
Spatial context of carrying capacity indicators

The indicators developed in the study are intended to measure carrying capacities in
respect of resources that support the population and activities of a particular urban area.
While some such resources may be available within the statutory spatial jurisdiction of
the urban area, various others, especially natural resources like air, water or land and even
social resources like regional transportation links, energy sources, etc., transcend typical
urban spatial boundaries. Thus the information base and parameters for assessment of
carrying capacities lie both within and outside the urban limit. Furthermore, various
environmental information are often available at aggregate levels, i.e., at the level of
blocks, tehsils, districts or even sub-regions. For instance, motor vehicle registration data
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are available at District/sub district levels; natural land classification data, water resource
data, etc., may be available at block/tahsil level - which poses difficulties in spatial
resolution for analysis (The various sources of information base for individual indicator
measures have been identified in TABLE 1 of the report).

Urban Information System for Carrying Capacity Assessment

The specific parameters and information base necessary for estimation of individual
carrying capacity indicators have been outlined in the modules, which may help in
developing a global urban information system for carrying capacity assessment for use
at local municipal and regional levels, with periodical data update.

Methodology and Tools for Wider Application of Carrying Capacity Based Planning

To achieve the objectives of Local Agenda 21, mechanisms have to be evolved to involve
communities in planning and managing their environment. Such as:

- urban environmental assessment;
- environmental consultations;
- environmental mapping;

With the help of environmental assessment reports and urban environmental maps, it is
possible to involve all the stakeholders, in whatever capacity, to plan, prepare and
implement action plans at the local level.

Action Planning for Local Agenda 21

The purpose of the Earth Summit, recommending Local Agenda 21, was to emphasise the
need to protect the environment at the local level; the thrust areas being shelter, human
settlement management, sustainable landuse planning and management, integrated
environmental management planning and management of disaster prone areas,
construction industries, energy and transportation systems, and human resources and
capacity development.
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Almost simultaneously, along with the conception of the Local Agenda 21, the
government of India ammended the Constitution to introduce democratic decentralisation
and local area planning.

With the support of such policies and legislations action at the city level can be structured
hierarchically and horizontally, to facilitate integrated management, and at the same time
take cognizance of local area characteristics while planning. The emphasis is on
democratic decentralisation.

At the district level, rural-urban integration can be done by modifying the district planning
process, with the District Magistrate looking after sectoral development, and the Zilla
Parishad working on local level spatial planning. The link between rural-urban and the
line agencies of the state should be at the district level.

The study suggests linking of planning policies and management among the centre, state
and the municipality, and formulation of action plans at the local level (city, ward,
neighbourhoods). A set of measures to be taken for strengthening the environment
management institutions is also indicated.

Capacity - building for carrying capacity based planning

While conventional planning emphasises on landuse-allocations, carrying capacity based
regional planning focuses of multi-sectoral and multi-territorial assessment and
integration.  Introduction of the latter would require capacity building of the local
government and strengthening of other institutional capacities in the form of legal,
administrative and technical support. In India, the legal basis of environmental protection
is adequate. But there is a need to prepare comprehensive plans addressing multi-sectoral
issues. This major shift in planning requires a change in the "mind-set" of the planners
and decision makers. This will have to be done through training programmes. The
training modules could be on:
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Training Modules:

Note:

Concept of Carrying Capacity

Indicators of Carrying Capacity

Tools for assessment of assimilative and supportive capacities
Presentation tools-like environmental mapping, GIS based analysis.
Strategy formulation on the basis of Carrying Capacity estimates.

Consultations with stake holders non-officials, business and Industry and
Community Groups for action plan formulation.

Each of the training module will need to be structured with adequate case studies
to illustrate the methodology.



CHAPTER 1

CONCEPTS AND ELEMENTS OF CARRYING CAPACITY
BASED PLANNING

Introduction: Objective and scope of the study

Carrying capacity based approach to planning is both a concept and a tool towards
sustainable development of human settlements. The improvement and long term
sustenance of the quality of life in our human settlements, is a critical issue facing urban
and regional planners and policymakers today in the wake of the severe environmental
degradation of air, water and land. Depletion of environmental resources, inadequate
infrastructure and social amenities as well as, inadequate and inappropriate institutions to
tackle such problems have led to further deterioration of environmental qualities of human
settlements. The pervading lack of awareness of urban environmental issues and concerns
amongst not only the general populace but also the urban managers in India may frustrate
our efforts towards sustainable developments of our cities. The need for urgent
development of policies and action programmes towards sustainable development of
human settlement have been brought into sharp focus through the Agenda 21 of the
UNCED. Despite being one of the most populated countries with severe urban
environmental problems amongst the signatories of Agenda 21, India is yet to
operationalise the agenda at its country level.

The very concept of carrying capacity based planning is new in India, not to speak of the
availability of tools and techniques to operationalise the concept at the level of urban and
regional planning. Therefore, research of the nature of the present study which aim to
define the concept of carrying capacity based urban and regional planning and to develop
a methodology to operationalise such a planning approach cannot be more useful and
timely.

The methodology developed in this study incorporates tool and techniques of assessment
of various supportive and assimilative capacities of urban environmental resources and
of decision-making based on these carrying capacities, demonstrating the applications of
the same in the Indian urban context, such as in the case of National Capital Region of
Delhi.  Furthermore, the study leads to ways and means of implementation of the
concepts and methods of carrying capacity based planning through institutional
restructuring and capacity building at the local level.



This chapter introduces to the definition and concepts of carrying capacity based planning
leading to an outline of the elements of such a planning process. The methodology for
operationalising the process including tools and techniques of assessments of carrying
capacities of urban region, alongwith illustrations or case studies of their applications has
been presented in the following chapter (CHAPTER 2). Instruments for wider application
of the carrying capacity based planning approach, action planning for the local level
including institutional re-arrangements and capacity building are the themes of the
subsequent chapters.

What is carrying capacity based planning? : Definition and Concepts

The notion of "Carrying Capacity" refers intrinsically to the finite capacity or the
limitation of the natural environment both as a reservoir of resources to support human
consumption and as a sink to assimilate the residuals or wastes. Thus carrying capacity
based planning needs to deal with the management of the "throughput", i.e., the size and
nature of human activities leading to resource consumption and waste generation, as well
as the supportive resource base and the assimilative capacities of the environment. In
other words, the planning approach may require optimization of human demands in
relation to manageable supply of environmental resources.

The idea of natural carrying capacity or environmental limits to growth is not new in
scientific disciplines, especially cybernetics, demography and bio-science. As early as in
the 18th century, Verhulst attempted to derive a logistic population growth curve that
approached its asymptote after initial increase, indicating limiting biological and economic
factors in the environment (Bishop et al,1974:14). Food resource had been the critical
factor in the well known Malthusian concept of natural carrying capacity which may lead
to sudden and dramatic crash in expontial population growths. Lotka (1925) and Volterra
(1926) developed logistic population growth curves that would have upper bounds due
to density dependent negative feedbacks resulting from resource depletion, disease,
predation etc. Population density dependent carrying capacity has been the premise also
in the practice of forest and animal resource management, where the maximization of
"sustained yield" of lumber harvest or cattle population is linked to the capacities of
regeneration of resources to support such yields.

Qualitative factor of life have also been linked to the notion of carrying capacity more
recently. For instance, Ackerman (1959) attempted to measure it not in terms of the
quantity or size alone, but also the "standard of living", incorporating various
technological, institutional and economic aspects of the population. Colhoun (1973)
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linked social pathology or "behavioral sink" in animal population with carrying capacity
in term of space reaching its limit.

However, the concern for environmental carrying capacity is relatively recent among
planners and economist. Computer modelling of global growth scenarios in the seventies
stretched the concept of carrying capacity to a notion of "limits to growth" (viz. Meadows
et al, 1972) that was akin to environmental determinism forecasting doom. This
nevertheless raised storms of controversy as to the so-called "limits", especially in term
of population growth, for later forecasts indicated sharp differences among world
countries in sustaining population growth (viz. FAO/HASA,1987). Furthermore, the
notion of limits of population growth and resources in challenged in the light of
technological progress as well as market forces that tend to balance demands and supply
of resources (viz. Kahn, 1982; Kirchner et al, 1985; Simon, 1981).

More recent contentions favour sustenance of optimal economic growth (rather than
limiting growth) through management of environmental resources and constraints, in order
to enhance quality of life, including pollution abatement (viz. Balwin, 1994; Beckerman,
1992; Scott, 1994; World Bank, 1992). At the same time, the ‘business as usual’ scenario
of unabated exponential population growth, consumption of non-renewable resources and
pollution is rejected. Thus carrying capacity based planning endeavors to maintain on a
sustained basis a balance between the growing demands for human economic activities
and concomitant consumptions of natural resources on one hand and the supply of various
environmental resources to meet such demands, on the other.

Carrying Capacity Based Approach in the Context of Urban Planning and
Development

Deriving from the above concept, carrying capacity based urban planning aims towards
management of the demands for various regional and local environmental resources
required to sustain the desired economic activities and quality of life across urban areas
and the supply of such environmental resources within their regenerative capacities. This
should translate into policies, strategies and action plans at the local level towards
augmentation and sustenance of urban environmental resources in term of their supportive
and assimilative capacities on one hand and the size, nature and distribution of urban-
economic activities and their concomitant demands on these environmental capacities, on
the other (see also Figure 1).



While urban centres, especially large cities are increasingly assuming the role of engines
of the country’s economic growth, their demands for both natural and ‘human’ or social
resources, such as land, housing, water, energy and other required infrastructure and
institutions as well as their pollution generation are often stressing their environmental
settings beyond their capacities to supply economic resources and assimilate urban wastes,
resulting in degradation of quality of life in the cities.

Is the traditional urban and regional planning approach capable of facing the above
task?

Conventional urban planning as represented, for instance, through preparation of master
plans or so-called comprehensive plans are deterministic in their concerns for size and
efficient distribution of urban activities and infrastructure rarely questioning the
probability of achieving the goals within the resources and environmental constraints of
any given setting. "Dianopolis" and "Ecumenopolis", for instance, are extreme models
of urban plan and regional urbanization based on assumptions of unlimited growth
possibilities. Although economic and social improvements in the human environment are
focussed in the traditional urban planning approach, the ecological system that provides
necessary natural resource support and waste assimilation to achieve such economic and
social goals are not equally examined. Carrying capacity based urban planning approach,
on the other hand, requires the development of a procedure and analytical mechanism that
will reconcile the varied social expectations in the human environment and the quality and
stability of the natural environment. It relies on the emerging thesis that growth and
environmental conservation across urban settings are complementary rather than
conflicting goals.

However, the similarity between traditional planning and carrying capacity based approach
lies in the normative and rhetorical aspects of any democratic planning process which
should be participatory and interactive in nature. Reconciliation of varied socio-economic
goals and ecological imperatives in any given urban settings as required in the carrying
capacity based planning necessitates resolution of conflicts and tradeoffs among
development alternatives to converge on socially and economically viable and
environmentally sound decisions. Bishop (1974) thus emphasizes that carrying capacity
based planning should be a dynamic " planner-decisionmaker-public" interactive process
rather than a model to generate " a plan". To this extent, any pluralistic planning should
reconcile among plethora of values, be they economic, social or ecological in nature
through a process of interaction where rhetoric is integral to the art of suasion.



The Elements of Carrying Capacity Based Planning Process

The elements of carrying capacity based planning process have been summarized in
Figure-1. Urban developmental policies and actions are directed to output socio-economic
goods and services for betterment of quality of life of the population in a city or a region.
Such actions in turn will put demands on various supportive and assimilative capacities
of the setting. The supply of such carrying capacity depends on various economic,
infrastructural and institutional resources of the setting as well as waste assimilative
capacities of the air, water, land/soil and biological components of its environment.
Carrying capacity based planning is directed towards the management of these supply-
demand gaps or the "Carrying Capacity Differential" (Bishop et al, 1974).

Thus the process, in essence, implies:

- Estimation of various supportive and assimilative capacity dimensions and impacts
thereon of alternative developmental actions across an urban or regional setting
through a set of carrying capacity indicators or indices.

- Development of strategies toward carrying capacity demand and supply side,
management to deal with such impacts, including tradeoffs among alternative
developmental activities and concomitant resource allocations, technology, and
institutional arrangements towards environmental control and resource
management.

The methodological implication for operationalising the above process have been
elaborated in the following chapters. The concept of "relative carrying capacity " of
urban centres or parts of a region may be useful in developing strategies towards spatial
allocation of activities and resources, especially across large urban regions with competing
centres (such as the Natural Capital Region of Delhi). Different urban centres may be
compared in terms of their carrying capacity based development potentials.
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CHAPTER 2

ASSESSMENT OF ENVIRONMENTAL CARRYING CAPACITIES

2.1

o/ %

21.2

OF URBAN AREAS

DIMENSIONS OF CARRYING CAPACITY: URBAN ENVIRONMENTAL
COMPONENTS AND RESOURCES

An urban environment needs to have capacities to assimilate, i.e. to manage and recycle,
various wastes - air, water, land and noise pollution - generated by its population and
economic activities. It also requires capacities in terms of various natural and socio-
economic resources and infrastructure, viz. land, water, energy, transport, social amenities,
economic base and institutions to support its population and economic activities. Thus
the two broad dimensions of environmental carrying capacities of urban areas may be
categorized in terms of its:

- Waste Assimilative Capacities;

- Carrying Capacities in respect of various Environmental Resources and
Infrastructure.

Several recent studies on urban indicators and environmental management help to identify
the specific Environmental Components and Resources in respect of which carrying
capacities of an urban area need to be assessed. The following research have been
considered in the identification of the set of urban environmental resources as well as the
indicators (see section 2.2) for assessment of their carrying capacities:

- Urban Policy Goals and Indicators developed by the UNCHS!

- Resource Classification developed in the Carrying Capacity Based Developmental
Planning by the NEERI%

- The Environmental Concerns and the Urban Environmental Indicators proposed
by the OECD?,



- The Urban Environmental Issues (Problem Areas) and Urban Environmental
Indicators developed by Leitman for UMP of World Bank®.

Through a comparative analysis of case studies across seven developing countries of Asia,
Europe and Latin America, Leitman has been able to group the major urban
environmental problems into 13 areas (see APPENDIX - A) which can be linked
specifically to the waste assimilative capacities of air, water, land, biological and cross-
media components of these urban environment. Interestingly, noise pollution or the
acoustic environment of cities has not been identified as a major environmental problem
area.

Resource classification are helpful for inventorying the existing resource base of an urban
region and analyzing impacts thereon of development scenarios. NEERI’s classification
of regional resources ( See APPENDIX - B) help to identify the various environmental
components in respect of which carrying capacity assessments are important for
sustainable development of the city. Again, this resource classification identifies the air,
water, land and biological resources, economic resources for urban industrial activities,
organizational/institutional resources for both economic development and urban amenities
and infrastructure industrial technological base and urban infrastructure and social
amenities resources.

The OECD developed a set of environmental concerns in 1978 alongwith their indicators
(see APPENDIX - C) which focusses on the urban environmental components of housing
urban services, specifically, commercial, health, educational, recreational, transportation
and protective services; employment, which have been considered as the key concern in
respect of urban economy; air, water and acoustic environments; urban solid and
hazardous waste management; and land quality and urban landscape which refers
specifically to conservation, open spaces and landscape amenity. Although social and
cultural concerns have also been listed, the list does not articulate any specification for
this component.

The UNCHS has developed two sets of indicators: "urban indicators" and "Housing
Indicators", where the enlisting of policy goals help to identify different urban
environmental components for planning and development purposes (see APPENDIX - D).
The urban indicators, organised into five different modules, focus on the environmental
components of urban economy, specifically, poverty, employment and productivity; life
quality of population in term of life expectancy, infant mortality, literacy, health,
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2.2.1

education and social integration; urban utilities and services, viz. water, sewage,
electricity, telephone; transportation infrastructure; and local government institutional
resources. The housing indicators deal specifically of various policy goals for housing
development.

The urban environmental indicators developed by Leitman for the World Bank UMP
Project on Rapid urban Environmental Assessment (see APPENDIX -E) are organised
under four modules covering demographic characteristics of population, growth rate,
density, life expectancy, infant mortality and economic status:; natural environment
including its biological component; land characteristic in term of drainage and topography
and climate; urban landuse; air quality and energy use in term of pollution emission,
energy consumption and pollution control mechanism; water resources and supply and
waste generation and management.

While varying in their scope and specific objectives, the above studies on classification
of environmental issues and concerns, policy goals, resources and indicators help to
identifying a comprehensive set of universally applicable urban environmental resources,
for assessment of their carrying capacities, Figure - 2 shows the proposed set of
environmental components/resources constituting the carrying capacities of urban areas.
The assimilative and supportive carrying capacity components are defined in the Figure.

Furthermore, a set of carrying capacity criteria has been identified to define the carrying
capacities of these environmental resources. In other words, what does carrying capacity
in respect of each of these urban environmental resources would mean? The criteria serve
as environmental policy goals for sustaining these environmental resources to support
urban population and economic activities. The criteria are related to norms or standards
of supply and demand or requirements of these environmental resources in an urban area.
The development of indicators and parameters for assessment of carrying capacities of
the environmental resources follow from these criteria or policy goals.

CARRYING CAPACITY INDICATORS FOR URBAN ENVIRONMENTAL
RESOURCES

Indicators are measures of the status or the changes thereof for any environmental
dimension. In this study, indicators have been developed to assess the carrying
capacities of various environmental resources in terms of sustaining the quality of life and
the needs and demands of population and economic activities for these resources across
an urban area. As mentioned under section 2.1.2 several recent studies have attempted
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FIGURE 2

ENVIRONMENTAL COMPONENTS/RESOURCES CONSTITUTING CARRYING CAPACITY OF URBAN AREAS
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2.2.2

to develop indicators for measurement of various urban environmental dimension (See
APPENDICES C through E). The objectives behind development of such indicator
measures vary and the arrays reflect different sets of environmental issues, concerns or
components, albeit with overlaps or commonalities. In essence, the indicators developed
under the above studies help to measure various existing demographic characteristics and
socio-economic qualities of urban life and the existing status of various natural as well
as men-made urban amenities and resources. While none of these arrays of indicators
may be directly applicable to measure carrying capacities of the set of urban
environmental resources identified in this study (see Figure -2 ) several indicators across
the arrays are helpful as parameters of carrying capacity measures in respect of several
specific resources.

The carrying capacity indicators developed in this study to estimate capacities in respect
of the various identified urban environmental resources are shown in TABLE 1 along with
their respective parameters and procedure for measurement. Grouped under five (5)
different modules, the carrying capacity indicators constitute:

Module A:  Waste Assimilative Capacity indicators for air, water, land/soil, biological
and acoustic environmental components of the urban area.

Module B:  Supportive Capacity indicators for land, housing and various social
amenity resources of the urban area.

Module C:  Supportive capacity indicators for transportation infrastructure facilitating
regional and internal accessibilities and communication infrastructure for
the urban area.

Module D:  Supportive capacity indicators of urban utilities, viz. water supply,
sanitation and energy supply for the urban area.

Module E:  Socio-economic capacity indicators of man-power resources, economic
base and local institutional resources of the urban area.

- Attempt has been made to develop multiple indicator measures for the different
environmental resources. Often - arbitrary selection of a single value to represent
a complex environmental concern has been criticized in the past (Leitman, 1993,
p2) as limitations in number of variables may fail to present a complete picture
of the environmental issue.
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- Indicators have been developed to assess resource capacities in both quantitative
and qualitative terms

- The quantitative measures of several supportive resource capacity indicators are
related to population size. In other words, their capacities are measured in term
of the size of population these resource are capable of supporting; for instances,
urban land resource, housing stock, occupancy rate in housing, household
amenities, outdoor living space, extent of slumming, amount of health,
educational, recreational and public security facilities, commercials resources, viz.
postal and telephone services, installed capacities of water supply, sanitation and
power generation, manpower supply and literacy rate, income and employment
generation in urban economy and income, expenditure and man power capacity
of urban local bodies can be related to their population support capacities.

- The waste assimilative capacity indicators deal with natural assimilation of
pollution through ventilation, dilution/ absorption or sink potentials of urban
airsheds, water regimes, soil environment and biological resource as well as waste
management capacities of man made infrastructure, through emission controls,
waste water treatment, solid waste management, noise control and attenuation
methods, etc.

- Stress Indicators: Various indicators may help to indicate the population and
activity pressure or stress on urban infrastructure resources and indirectly
measure their capacities.

Existing levels of air pollution emissions, waste water discharge, solid waste

disposal and noise levels across urban areas may indicate stresses on the
assimilative capacities of air, water, land, biological and acoustic environments.

In respect of supportive resources:
. "Slumming" in the cities indicates stress on shelter quantity and quality indirectly
measuring the demand-supply gap for a section of the population or insufficient

carrying capacity in respect of shelter resources.

* Both "accident rate" and "vehicle density" in urban areas indicate stress on urban
transportation network and services or deficiency in the carrying capacity.
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Surrogate Indicators: Surrogate measures are useful especially when the
necessary information on estimation parameters for the Carrying Capacity
indicator are difficult to obtain. These have been shown in parenthesis in the
TABLE 1. The stress indicators also provide surrogate measures in terms of
deficiencies in capacities.

2.2.3 Estimation of Carrying Capacity Indicators

2.2.3.1

Several Carrying Capacity indicators are measurable against existing Standards
or Norms: (see APPENDICES F&G)

Standards are applicable for assimilative capacity measures in respect of ambient
air and water quality parameters and acceptable noise levels for urban landuses.
In the indian context, air, water and noise quality standards are developed through
several environmental legislations and implemented through the central as well as
local or state pollution control boards (see APPENDIX F).

The Planning Commission and several National Level Commission in India have
attempted from time to time to develop norms or acceptable standards in respect
of several urban infrastructure and services, especially those related to public
health, viz. water supply, sanitation, health facilities, etc. against whom capacity
indicators may be measured (APPENDIX G).

Capacity norms for transportation infrastructure and services may be available
through state public works departments and highway and railway authorities in
India in term of lane capacities, right of ways of highways and urban roads and
chartered number of trains for different classes of railway lines .

Similarly, various other individual public authorities or departments responsible
for planning and development of individual social infrastructure, such as central
and state health departments, education departments, postal and telephone
authorities etc., may have there own norms for capacities of such infrastructures
in term of space requirement, numbers or frequencies, personnel requirements,
etc., in relation to the population size these infrastructure should serve (VIZ
APPENDIX G).
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Relative Measures: Carrying Capacity estimate of urban areas should be viewed
more in relative rather than absolute terms. For, locally applicable standards or
norms are unavailable for various estimation parameters whereby absolute
measures of capacities can be worked out. Furthermore, socio-economic and
physical factors determining parameters for capacity estimation of different urban
social resources like housing space,level of social amenities, urban land resource,
etc., may vary across urban areas, regions and nations and, therefore, universal
standards are not applicable. For instance, it is difficult, if not futile, to develop
absolute measures or universal standards in respect of urban gross deminities, net
deminities of residential areas, occupancy rates in housing, outdoor recreation
space or even maximum levels of domestic water and energy supply, for the
requirements for such social resources vary widely with income, life style and
culture and even city size.

While there is the need for development of local norms for social resources
applicable across homogenous societies or population, relative measures of
carrying capacities of urban entities may be an useful approach for decision
making in urban environmental planning and management. Each of the carrying
capacity indicators developed may be used to compare among urban areas at sub-
regional, regional, sub-national or national level. National level indicators are
available for some resources, such as National Average Urban Housing Index,
average adult literacy rate in cities, against whom the capacity of a particular
urban areas may be measured. More useful comparisons may be made through
indicators for classified cities, such as cities of similar population size or function.
"Relative Carrying Capacities" of urban areas analyzed at the level of defined
planning regions (such as the NCR of Delhi) will be useful to develop spatial
strategies for allocation of population, activities and resources across the region
towards sustainable development as well as plans for environmental management
of individual urban areas in relation to their respective carrying capacities.

Estimation of "Hot-Spots": Hotspots may be identified as locations or resources
with critical deficiency in assimilative or supportive carrying capacities. For
instance, a particular city in a region may be a hotspot in term of air assimilative
capacity in a region; a particular stretch of river may be hotspot in term of water
assimilation capacity; a city or tahsil or district may be hotspot in term of
supportive water resources. The carrying capacity of a particular location is
determined, more often than not, by its capacity in term of the most limiting
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2.2.3.5

resource to support human quality of life; for instance, water or energy may be the
most critical resources for many regions, such as the NCR. Estimation of hotspots
within a city or across a region is therefore necessary, in order to identify priority
among environmental concerns or to prepare plans for carrying capacity
management on priority basis. Estimation, again, may be made in absolute (where
absolute measures/standards are available) or relative terms.

Setting Priority and Building Overall Index of Carrying Capacity:

Deriving an aggregative measure of environmental carrying capacity for an urban
area poses the vexing question of setting priorities among environmental concerns
and assigning " weights" to these as well as to the various indicators or their
measures. Single environmental index have been developed in impact assessment
studies through multi-dimensional scaling, such as the Batle-Columbus
Environmental Quality Index. Also Quality of Life measure has been advocated
as a measure of human carrying capacity (eg. Bishop, 1974: 32). The NEERI
(1994) has attempted to develop a holistic measure of Quality of Life build upon
economic, social and biological needs of population as advocated by Maslow
(1954) (see APPENDIX - H for the factors and methods of measurement of
Quality of Life).

However, such holistic index approaches are invariably open to judgmental calls
either through so-called "experts" judgement or the perceived needs of people for
different factors of life. Thus, a valid approach may be to leave the array of
environmental resources and their capacity indicators open to local participatory
decision-making for tradeoffs among these resources or concerns or setting
priorities among them, especially since urban environmental problems and the
perception of these may vary widely across urban areas and regions.

Spatial context of carrying capacity indicators

The indicators developed here are intended to measure carrying capacities in
respect of resources that support the population and activities of a particular urban
area. While some such resources may be available within the statutory spatial
jurisdiction of the urban area, various others, especially natural resources like air,
water or land and even social resources like regional transportation links, energy
sources, etc., transcend typical urban spatial boundaries. Thus the information
base and parameters for assessment of carrying capacities lie both within and
outside the urban limit. Furthermore, various environmental information are often
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2.3

available at aggregate levels, i.e., at the level of blocks, tehsils, districts or even
sub-regions. For instance, motor vehicle registration data are available at
District/sub district levels; natural land classification data, water resource data,
etc., may be available at block/tahsil level - which poses difficulties in spatial
resolution for analysis (The various sources of information base for individual
indicator measures have been identified in TABLE 1).

When the carrying capacity of an urban areas is dependent largely on
environmental resources in "distant" locations, the urban area is said to have
"Appropriated Carrying Capacity" (viz., Rees, 1972; whitney, 1990). Water
supply, energy supply or even manpower supply are common example of
environmental resources which an urban area may appropriate. Appropriated
carrying capacities may be analysed through input-output of goods, services,
migration, etc. between the urban area under study and the "distant" places or
regions.

Urban Information System for Carrying Capacity Assessment

The specific parameters and information base necessary for estimation of
individual carrying capacity indicators are outlined in TABLE 1 which may be
helpful in developing a global urban information system for carrying capacity
assessment for use at local municipal and regional levels, with periodical data
update.

CASE STUDIES OF USE OF CARRYING CAPACITY INDICATORS

2.3.1 Waste Assimilative Capacities of the National Capital Region (NCR) of Delhi:

Several indicators developed in this study can be applied to assess the assimilative
capacities of air, water, acoustic, land and biological resources of the entire region
as well as NCR cities, especially Delhi, using the data generated through a joint
collaborative study on Carrying Capacity Based Development Planning for the
NCR.
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BOX ITEM 1: Assimilative Capacity of Air Environment of Delhi and NCR

*

Natural Assimilation (INDICATOR 1): Ventilation co-efficients(VC) for
different seasons and hours of the day have been measured for Delhi (for
instance, see Fig 3 for January 1990 data). VC peaks during the highest
insolation periods of the day, especially during 12-16 Hrs. and tends to be
lowest during early morning, i.e. 4-8 Hrs. across months of this year. It tends
to peak in summer (June) afternoon hours (12-16 Hrs) and ebb in winter
(December-February) early morning hours (4-8 Hrs). This indicates the
variations in the natural assimilative capacity of the local air shed (or
conversely, its ambient air pollution concentration potential) across seasons
and hours of the day. Actual measures of ambient air quality in respect of
parameters. SPM, NOx,SO2 for Delhi measured across 10 sampling sites of
the CPCB during 1989-91 indicates variation in concentration of the
parameters across the seasons (see Figure 4).

Air Pollution Emission from Point, Line and Area Sources (INDICATOR 2):

Total gross emissions from the three sources of parameters: SO?2, NOx, SPM,
CO and HC in different 24kmsx24kms grids of NCR have been estimated from
secondary source data (for instance, see Fig 5). Point source data have been
estimated on the basis of the number and types of industries across different
areas/cities of NCR. Area source data have been estimated on the basis of
urban and rural population (1991) in major grids and line source data have
been made on the basis of growth and comparison of vehicles in Delhi and
other parts of NCR.

Relative Carrying Capacity and Hotspots in respect of Air Environment

Air Quality Exposure Index (AQEI) (Oak Ridge Index) has been estimated by
NEERI on the basis of the above two indicators (natural ventilation and
emission) to model potential combined Ground Level Concentration (GLC)
effects of SPM, SO2 and NOx across the Grids (see Figure 6). Delhi area has
been ranked as "dangerous" category.
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BOX ITEM 2 : Assimilative Capacity of Water Environment of Delhi and NCR

i Natural Assimilation - Maximum Dischargeable Pollution Load in Local
Water Environment (Yamuna River) (INDICATOR 4):

- While there are four river sub-basins in the NCR watershed, Yamuna River has
been identified as the critical example for waste assimilative capacity
assessment in view of the regions water use, natural drainage, waste water
discharge and ambient water quality data which indicate that the river water
quality is unsuitable for its best use classification made by the CPCB (class-C:
drinking water source with conventional treatment followed by disinfection).

- The most critical stretch of the River has been identified as a 25 kms. stretch
between Wazirabad on North and Okhla on South, on the basis of water usage
and ambient water quality at different stretches.

- BOD has been chosen as the critical parameter since upstream BOD is more
than derived level. Assimilative Capacity needs to be assessed for BOD load
during the critical flow period, i.e. summer.

- Simulated estimates of maximum upstream BOD load has been generated
through QUAL-IIc celiberated model to achieve the desired limiting
downstream value (through natural assimilation) of 3mg/l. A BOD load of
23.0 mg/l or 43,804.8 kg/day has been found to achieve this condition (NEERI,
1994). Thus, the present discharge of 1,12,512.0 kg/day along the stretch is
three times the above assimilative capacity.

* Emission Control - Capacity of Waste Water Treatment as Proportion of
Generation (INDICATOR 5):

- In the NCR, sewage and industrial wastes are not treated in any of the
industrially developed town except the capital city of Delhi.

- Waste water treatment in NCT Delhi is 1065 MLD which is 47.02% of the
generation of 2265 MLD (NEERI, 1994).
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BOX ITEM 3: Assimilative Capacity of Land/Soil Environmental NCR

Municipal Solid Waste Collection in grams per unit population
(INDICATOR 7.1)

The Relative Carrying Capacities of 12 class I cities of NCR in term of this
indicator are apparent from TABLE . The U.P. cities of Ghaziabad and
NOIDA have much higher carrying capacities than other cities; Alwar has the
least capacity in term of solid waste collection (ORG, 1994).

Solid Waste Collection as % of Generation (INDICATOR 7.2):

Separate sets of data have been collected for (1) Solid Waste Collection
(MTD) (ORG, 1994) and (2) Municipal solid wastes (T/day) (Municipal
Authorities, 1992-93) for various cities of NCR including Delhi; but the data

are not compatible in terms of time.

Observational surveys (NEERI, 1994) however raise several critical issues
w.r.t. to Solid Waste Collection Capacities of NCR Cities:

Generally inadequate collection in the region.
Improper size and location of collection bins.

Inadequate transportation capacity for collection.

Apart from municipal waste, a large quantity of slaughter house wastes, and
industrial wastes are generated. About 20-25 Tones of hazardous hospital wastes are
generated in Delhi, but presently horpital wastes are mixed with municipal solid
waste. Industrial wastes are being recycled to the extent possible.

*

Solid Waste Disposal Site Capacity (INDICATOR 7.3):

Information on disposal site capacity have not been collected; but observation
indicate that uncontrolled dumping at the nearest available low lying sites
within inhabited areas is being practiced across NCR cities (NEERI, 1994),
leading to health hazards, land degradation and contamination of surface and
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BOX ITEM 4: Assimilative Capacity of Biological Environment of Delhi

*

Air Pollution Sink Potential of Vegetation (INDICATOR 9):

Sink Potential Index values for different dominant plant species at different
sampling sites in Delhi have been estimated, which show that plants like
Jamun or Neem have much higher sink potential than other dominant species,
especially Peepal, Ashok or Amaltas. The overall air pollution assimilation by
the vegetative environment will depend on the density of plant species of
specific sink potential index values.

Diversity of the Ecosystem (INDICATOR 8):

Several "Hotspots" have been identified in the biological (vegetative)
environment of Delhi on account of lack of vegetation:

Southern Ridge Forest is being denuded with illegal felling and urban
encroachments;

Old Delhi Suffers from air pollution and lack of space for streetside
plantation; etc.
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2.3.2. Supportive Carrying Capacities of NCR Cities

Several indicator measures of carrying capacities of various supportive resources have
been applied across several cities of the NCR the results of which are presented in
TABLE 2. Such comparative analysis is helpful towards objective assessment of growth
or development potentials of urban centres across a region in order to develop strategies
for future urbanisation based on carrying capacities of urban environmental resources.
Besides Delhi, several Class I cities (1991) within Delhi Metropolitan Area (DMA) and
among the "priority towns" outside DMA as identified as future growth centres by the
Regional Plan-2001 of the National Capital Region Planning Board (NCRPB) have used
for this application.

Obviously all the assessment indicators developed in the study could not be used and only
those for which information for most the cities are readily available have been selected.
Further, data gaps exist even across the selected indicators. Nevertheless, the NCR case
study in illustrative of the use of both assimilative & supportive carrying capacity
measures in urban and regard planning. The conclusions from the relative carrying
capacity assessment of the urban areas have been summarised under BOX ITEM 5 which
may be helpful in developing scenarios for urban development across NCR.
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Box Item 5: Relative Carrying Capacities of Delhi vis-a-vis other Major Cities of NCR.

A critical regional planning issue that may emerge from the comparative analysis of NCR cities is that the so-called "priority"”
cities that have been assigned population in excess of their projected populations in the Regional Plan-2001 tend to have less
carrying capacities in respect of most of the supportive resources than Delhi and the DMA cities.

The land-man ratios of Delhi and the DMA cities of NOIDA, Faridabad and Gurgaon and Sencpat are more than most
outlying cities and NCT Delhi has larger amount of potential urbanisable land than the tahsils of most other cities.
The DMA cities and Sonepat together have much larger population holding capacity (in term of Density Norm) then
the outlying cities. Alwar, with its large amount of "rocky” and "waste” lands in the Tahsil is however an exception
among the priority cities.

Delhi ranks sixth among the cities in tern of housing index and is superior to most cities also in term of quality of
housing i.e., proportion of "pucca” houses as well as extent of slums. The outlying cities of Bulandshahr, Hapur and
Meerut tend to have far worse housing situation than Delhi and DMA cities.

The DMA cities and especially NOIDA have clearly better water supply infrastructure than the priority cities both in
terms of area and population coverage and in term of levels of supply. The utilizable ground water supply is however
is much better in the U.P. sub-region (viz. Meerut and Bulandshahr tahsils/blocks) than Haryana and Rajasthan sub-
region. NCT Delhi’s groundwater supply is more than most other cities although salinity condition prevails.
However, the Yamuna River stretch along Delhi and DMA tends to be a hot spot in term of pollution load.

The DMA cities of NOIDA and Ghaziabad appear to have much better sanitation than the priority cities of Hapur,
Bulandshahr and Panipat and Alwar.

Delhi and the DMA cities of Ghaziabad and Gurgaon has considerably less supply-demand gap in power than Meeru,
Panipat, Soncpat and Hapur.

Delhi is the hub of regional transportation network in the region and is much better linked in term of regional bus
service than other cities. The internal road length density is also far superior. The DMA cities in general and
Ghaziabad in particular has greater regional road linkages than the outlying cities. Alwar tends to have the worst
regional accessibility. Although Bulandshahr and Hapur have high densities of internal road network, the actual
volume capacities of road networks of these old cities are likely to be very low due to their narrow roads, organie
pattern and poor geometry.

In term of economic base, the sub-regional level data on per capita industrial value added and estimated employment
are not very useful in comparing cities, particularly because of the large rural population base across sub regions,
especially Rajasthan. District level information on numbers of large, medium and small-scale units and citiwise total
investments in the unorganised sector provide surrogate indicators of the existing industrial economy of the cities. The
DMA cities of Gurgaon, Faridabad, Ghaziabad and NOIDA has better economic base as well as future
industrialization programme (especially Gurgaon and NOIDA) than priority towns.

The Assimilative Capacity Studies (section 2.3.1) indicate that air pollution stress, in terms of emission and estimated
ground level concentration, Delhi is a "hotspot”. The stress is generally higher across DMA towns than the priority
towns. Higher industrial activities as well as vehicular volumes across the DMA are obvious reasons for the higher
stress.

Although this case study of Relative Carrying Capacity of Urban environments has not been comprehensive on account of non-
availability of information on various carrying capacity indicators, it nevertheless is able to raise policy implications in future
spatial distribution of population, activities, resource and investments. The two critical implications might be:

*®

In case decentralisation and equitable distribution of population and industrial activities across the regionals major
growth cenlres are envisaged in future (as in the case of the Regional Plan-2001 ) large-scale investments on
development of urban environmental infrastructure may be necessary over a wide spatial area especially the
outlying "priority" cities.

Economic imperatives as well as infrastructure base may dictate Jaster growth in and around Delhi, i.e. across the
the DMA cities than the "priority " cities at least in the immediate future.
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Future Urban Development Scenario for NCR

Policies and Objectives

The analysis of Relative Carrying Capacities and demographic and economic growth indicators
for Delhi and other major urban centres (class I cities) of NCR leads us to critical policy
implications in respect of the future spatial distribution of urban population, economic activities
environmental infrastructure and investment across the NCR.

- In case decentralisation and equitable distribution of population and industrial activities
across the region’s major growth centres are envisaged in future (as recommended in the
Regional Plan 2001) large scale investments in the development of urban environmental
infrastructure may be necessary over a wide spatial area, especially the so-called "priority"
cities.

- Economic imperatives and available infrastructure base may dictate a faster growth in and
around Delhi, i.e., across the DMA cities rather than "priority" cities, at least in the short
or middle run future.

- In view of the relatively low carrying capacities as well as economic development across
many outlying cities, a phased development policy may be followed, whereby economic
resources may be generated capitalising on the relatively developed infrastructure, land
resources and industrial programmes of cities close to Delhi in the short and middle run
future, which may be utilised for more intensive investments on infrastructure and
industrial development across the outlying cities later to fulfill the long term objective of
equitable distribution of quality of life and goods and services across the region.

Several policy objectives may be derived from the assimilative and supportive capacities of the
region and parts thereof:

- Demand and supply managements are imperative in respect of the critical resources of the
region, specially water. While Delhi and Rajasthan Sub-region and Alwar area require
immediate urban water resource management plans, demand management may be
emphasized especially in Delhi.

- Delhi and the DMA area may be considered as "Hotspots" in term of air assimilative
capacities. While industrial pollution control is imperative across DMA cities of
Ghaziabad, Faridabad and NOIDA, Delhi requires effective transportation management
towards environmental control.

- Different political and economic opportunities given in terms of initiatives, policies and
programmes of urban industrial developments of different states should be optimally
utilised in the immediate and middle run future for the allocation of population and
activities across the region. Especially, the governmental policy initiatives towards
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industrial development in NOIDA and Gurgaon and should be exploited to the fullest
extent.

Institutional capacity building is imperative in the supply and demand management of
urban environmental infrastructure, especially with regard to municipal financial
strengthening. While more information base is required in respect of capacities of local
bodies, urban local financial resource strengthening appears to be a critical issue
especially for the UP sub-region.

Urban Population Distribution and Growth Strategies

If the present growth trend of Delhi is continued, its urban population will be over 25
million by 2021 A.D. Even if 50% of NCT Delhi’s agricultural land is urbanised, the
gross urban density may rise to 280 ppa. At the same time, the class I DMA and
outlying cities will be able to accommodate their own growth (considering current growth
trend) in 2021 only at an average gross density of 160 ppha which is the average density
of Asian cities.

In light of the above growth trends and the relative carrying capacities of various urban
centres several alternative scenarios should be considered:

A. Urban-industrial infrastructure development across medium (viz. class II) as
well as small towns;

B. Development of Counter Magnets outside the NCR;

. Densification and physical expansion of selected major cities (class I).

Densification is a realistic short term alternative for several cities including Delhi which
are having relatively low land-man ratio’s and high population holding capacities, at least
to remove the density anomalies across cities of NCR. Densification efforts may be
vigorously pursued especially across Faridabad and NOIDA. In Ghaziabad, scope for
densification may exist in the Shahibabad area; in Gurgaon, in the new HUDA lands; in
Delhi, in the North-West, Trans Yamuna and South Delhi areas and in Meerut, in the
peripheral new housing and industrial areas.

Significant physical expansion of the urban limit may be proposed in the case of the large
cities which are suffering from low land-man ratio and moderate to high growth rates and
population densities wherever potential urbanisable lands are available in their immediate
vicinities. Among the class I cities, Hapur and Panipat are the two most appropriate cases
where planned urban expansions may be followed in the short to middle run future. On
the other hand, Meerut, NOIDA and Faridabad are cases where physical expansion should
be discouraged since they have large population holding capacities within their urban
limits.

Information base on the carrying capacities of lower order centres, specifically the class
Il and IIT towns of NCR need to be developed in order to assess the relative growth
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potentials of these centres. However on the basis of population, regional linkages and
sub-regional data on land and economic resources, several priority centres of future
growth may be identified; namely: Khurja, Sikandarabad, Gulacthi, Gurumukteswar,
Muradnagar, Baghpat, Sardhana, Loni and Barout of the U.P. Sub-region; Samalkha,
Gohana, Bahadurgarh, Jhajjar, Dharuhera and Sohana of the Haryana Sub-Region and
Khairthal and even smaller centres like Bhiwadi, Tijara and Behror in Rajasthan.

Sub-centre Development: A limited number of class I cities apparently have prospects
for development as strong regional sub centres to counterbalance the growth of Delhi and
DMA in the short and middle run future.

* Meerut should be encouraged to develop as a strong sub-centre on a priority basis
capitalising on its regional linkage both within (especially Delhi, Ghaziabad,
Hapur, Bulandshahr, etc.) and outside the NCR, existing base of small scale
industries and trade and commerce and other supportive capacities, especially in
term of land, housing and water resources. Furthermore, its relatively high air
assimilative capacity may allow for expansion of manufacturing activities.
Meerut’s growth may reduce future out-migration from U.P. sub region to Delhi
and DMA. However, Meerut’s power supply situation requires immediate
attention towards improvement. Meerut has an "additional population holding
capacity” of approx 1.5 million in the short term future. Further population may
be accommodated, primarily through densification of its urban lands beyond the
old city core as well as long term urban renewal of its old city core.

* Alwar has a strong industrial base and the high air and noise assimilative
capacities of this centre should be an impetus towards strengthening industrial
activities. Furthermore, relatively high supportive capacities in terms of land,
housing and internal road network render Alwar a favorable candidate for sub-
centre development at least in the middle run future. By virtue of its geographical
location, a strong sub centre at Alwar has potential to act as a countermagnet
within the NCR. However, the most critical issue in respect of growth and
capacity development of Alwar is further development of its highway and railway
linkages, especially with Delhi, Gurgaon, Rewari and Rohtak. Although the
additional population holding capacity of Alwar remains low in the immediate
future (approx 0.5 million), with further industrialisation, expansion of its urban
limit and augmentation of water resources, the city may accommodate a much
higher population in the long term future.

* Most other large outlying cities of NCR have much less economic and
demographic growth prospects as well as relatively lower carrying capacities than
the above two cases. In the long run, however, a balanced regional growth may
be attempted through focussing investments in other outlying parts, specifically,
the south west, west or north-western parts of the NCR.

Bulandshahr-Khurja highway and railway corridor may have long term prospects
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for development as a sub-centre on the basis of its regional accessibility, high
assimilative capacities and high to moderate water and energy resources.
Furthermore, the economic growth prospects of Bulandshahr (especially in agro-
based industries and agro-services) are moderately high. However, massive
investments may be envisaged in development of urban land resources, housing,
road network and other infrastructure in order to render Bulandshahr as a strong
sub centre in the long term future. Large scale land agquisition for future urban
expansion, with due regard to conservation of its agriculturally productive lands
may be an immediate strategy towards this end.

Among the large outlying cities of Haryana sub-region, Rohtak and Panipat may
be competing centres as future candidates for growth centre development. Rohtak,
however, has a slight edge over the latter in term of carrying capacities, especially
water resources, urban land resource, social amenities like educational institutions
and urban utilities.

Regional Landuse Policies

Strategies towards agricultural land conservation vis-a-vis urban growth need to be
worked out carefully, especially for Delhi, Bulandshahr-Khurja, Hapur and Alwar.

Captive forestry for forest based industries should be encouraged in Bulandshahr-Khurja,
Gurgaon, South Delhi and Faridabad areas.

Natural resource based recreation development should be encouraged along ridge area of
Rajasthan sub-region and Gurgaon and South Delhi areas, riparian land of Yamuna and
natural lakes of Rajasthan and Haryana sub-regions.

Green belts, social forestry and public outdoor spaces should characterise recharge zones,
natural drainage areas, steep slopes and water bodies. In Delhi, especially, this refers to
the Yamuna River banks, lands along major drains and the ridge areas. Furthermore, all
national highways as well as important state highway links, such as SH-27, SH-45, SH-
10, SH-13, SH-28, etc. should have as much as possible green belt planting.

Regional Transportation

Orbital highway linkage development to reduce future nodality of Delhi and increase
inter-dependencies among large outlying growth centres, especially Meerut, Hapur,
Bulandshahr, Khurja, Rewari, Rohtak and Sonipat. Specifically, the following linkages
should be developed on priority basis:
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* Widening of SH-10 and G.T. Road augmenting Meerut-Hapur-Bulandshahr-Khurja
access.
Widening of SH-15 between Rohtak-Rewari
Widening of SH-13 between Gurgaon-Sohna-Alwar
Development of State highway between Meerut-Baghpat-Sonipat

- Highway accessibility among several DMA cities may be taken up in the immediate
future; specifically:

Ghaziabad-NOIDA-Faridabad Expressway
Flyover NH-2 near Baderpur crossing to augment NOIDA-Faridabad-Gurgaon
access

% Development of old Mehrauli Road to augment Faridabad-Gurgaon Access.

- Bypasses on NH2 near Ghaziabad and SH 45 near Modinagar will improve accessibility
of Meerut with respect to Delhi and Ghaziabad.

- In the long run, strong highway and railway links should be developed between Faridabad
and Bulandshahr with bridges over Yamuna.

- Capacity development of the following railway links on priority base:

Gurgaon-Rewari-Alwar (doubting line capacity)
Link between Gurgaon and the Delhi-Avoiding-Line Loop (D.A.L.) to augment
railway access among DMA cities of Gurgaon, Faridabad and Ghaziabad.

. Meerut-Hapur link

o Hapur-Bulandshahr-Khurja link.

WATER RESOURCE MANAGEMENT

- There should be proper harvesting of monsoon discharge in the Yamuna R. as well as
harvesting of rain water, especially in Delhi, Faridabad-Gurgaon and Alwar through
development of reservoir sites, tanks, small lakes and roof top harvesting.

- Old stream like Barapula and the Ridge-Stream should be revived.

- Afforestation across the Ridge and along Yamuna and Sahini Rivers and nullahs and
lakes. Ground water recharge potential of Alwar Tahsil and district should be augmented
through afforestation.

- Early implementation of the schemes on tubewells, pumping, water treatment plants and

other water management projects in the various major cities, viz NOIDA, Ghaziabad,
Meerut, Faridabad, Gurgaon and Alwar.
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- Maintenance of municipal water pipes and mains may lead to conservation of municipal
water supply to the tune of 30%.

- Demand management through rationalisation of water rates, prohibition of extensive
private gardening practices, mandatory water recycling in large commercial and industrial
enterprises and accounting for private bore wells, especially in Delhi and cities of
Rajasthan and Haryana sub-regions.

- Development of ECO-Parks for modified wetland method of municipal sewage treatment
and recycling of water for irrigation, especially near around Delhi and large cities of U.P.
and Haryana Sub-Regions, viz, Bulandshahr, Khurja, Meerut and Rohtak.

- Construction and expansion of dams in the Tehri Garhwal region for water supply to NCR
should not be implemented until schemes are developed for conservation of the ecological
system in the region, rehabilitation of people who may be uprooted and management of
waste water resulting from increased irrigation.

Other Urban Utilities and Services

- Augmentation of social amenities in all DMA cities on priority basis.

- Augmentation of municipal solid waste collection system, especially for Meerut, Gurgaon,
Delhi and Faridabad.

- Augmentation of sewerage and sewage treatment, especially in Meerut and Gurgaon.
- Augmentation of power supply especially in Faridabad, Ghaziabad, NOIDA and Meerut.

URBAN FORM

- Urban Sprawl is to be restrained in all large cities (half-a-million and above) with
compact residential development and high net densities.

- Vigorous housing and land supply policy is necessary, especially for Delhi and the
deficient cities such as Hapur and Bulandshahr. Strategies for private and cooperative
sector investment in housing including slum improvement and L.I.G. and EWS housing
is essential in light of inadequate housing supply through the public sector. Slum
rehabilitation to release the supply of prime lands for various urban uses should be taken
up on a priority basis. Effective rent control, urban land ceiling and land acquisition
regulations should augment land and housing supply and discourage vacancy rate in
housing.
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Urban renewal may be necessary across several large, old cities viz Bulandshahr, Hapur,
Meerut and Panipat to improve internal road network and augment infrastructure and
density development.

Early implementation of Mass Rapid Transit System in Delhi is necessary. Intra-city bus
system should be developed in all major cities, especially, Faridabad, Gurgaon, Noida and
Meerut on a priority basis and should be a regular feature for all cities with future
population of 10 lakhs and above.

Water sensitive urban design process should be encouraged in Delhi and major cities of
Rajasthan and Haryana sub-region, especially Alwar and Panipat. This should include
waste water treatment and recycling of domestic water for agriculture and urban
horticulture, conservation of surface water bodies and use of catchments of rainwater in
tanks, ponds, depressions and even rooftops in dwelling units.

Energy conserving urban forms should be encouraged through effective building layouts
and orientation, compact forms, restricted vehicular access and extensive pedestrian paths
and bikeways, use of proper building material and development of community based solid
waste recycling, bio-gas and solar and wind energy development.
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3.1

2

CHAPTER 3

METHODOLOGY AND TOOLS FOR WIDER APPLICATION OF

CARRYING CAPACITY BASED PLANNING

Concern for environment is a global phenomenon which has intensified after the UNCED
Earth Summit at Rio de Janeiro held in 1992. Sustainable development is now the crux
of all issues related to planning and managing the future.

Agenda 21, the major policy document of the Rio Earth Summit, outlines specific actions
for human settlement development to achieve cleaner global environment. Its Chapter 28,
known as Local Agenda 21, lists initiatives that should be taken by local authorities in
order to integrate environmental goals into local plans with community participation. To
achieve the objectives of Local Agenda 21, mechanisms have to be evolved to involve
communities in planning and managing their environment.

Urban Environmental Assessment

Very little information is readily available on environmental conditions, the interaction
between urban development and ecosystems, or the managerial setting for responding to
environmental problems. As a result, much of what has been done until now has not been
very useful to those who are in a position to take action.

In order to provide information to urban managers, planners and others, rapid urban
environmental assessment is necessary. A three step process has been developed (by
Josef Leitmann) for this: a) completion of a data questionnaire on urban environmental
indicators; b) preparation of an urban environmental profile; and c) discussion of the
results through a series of consultations.

With the help of such environmental assessments, environmental management strategy and
plan can be prepared.
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3.3

3.4

Environmental Consultations

It is recognized that urban environments cannot be improved without constituencies that
demand environmental quality and are willing to pay for it. This requires appropriate
tools and instruments which could be used for communicating information on
environmental status and problems to all stakeholders in the city. The stakeholders with
respect to urban environment will include environmental protection agencies, planning
agencies, local government, politicians, sectoral agencies, NGOs, private and informal
enterprises, concerned residents and community based organizations, and news media.

The effectiveness of environmental decision making requires sustained participation of all
the stakeholders. This process of consultations can be organized collectively with the
entire group as well as individually with different groups. To facilitate such consultations
tools such as environmental maps can be used which will give a profile of environmental
problems in a given area and will help in preparation of an action plan for the area.

Environmental Mapping

Knowledge is the first step towards action. Therefore, it is important to provide
appropriate and adequate information to all concerned for timely action. However,
information provided should be such that it is easily comprehensible and sufficiently
detailed in order to make it useful. For instance, while aggregate data at the city level
can indicate the status of urban environment, dis-aggregated data is required for a
complete understanding of intra-city differences in environment. Mapping is a useful tool
to indicate the environmental differences within cities. Local environmental planning is
possible only with such dis-aggregate information base. Mapping clearly brings into
focus not only the difference in environmental quality in different parts of the city but
also makes city-wide environmental monitoring possible. Table 3 lists the environmental
resources/ components, parameters for mapping and inferences for evolving local agenda.
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3.5

Maps give the spatial distribution of infrastructure and services and indicate areas with
urban environmental problems. These maps are accompanied by text which analyze the
problems and also give additional data regarding the parameters indicated above.

Use of Maps for Consultations

Urban environmental maps are useful for analyzing the problems of the city at the
aggregate as well as dis-aggregate level. A few maps are appended here as examples.
Agencies involved in dealing with city level problems can use the maps to understand the
macro situation and devise strategies to deal with the problems. At the community level,
residents can identify the major problems facing them and finds ways to overcome them.
They can be helped in this process by the NGOs.

For instance, map 1.1 indicating the location of landfill sites in Delhi clearly shows that
the existing sites are already filled or have very little life left. The future sites are all
located to the south of the city and are very far from present dense habitation. This
would mean that transportation of solid waste for final disposal in the future will be very
costly. The city authorities must, therefore, consider all the options for dealing with city
wastes at site or within the city itself. This would also involve seeking cooperation of
the city residents.

Similarly, map 1.2 indicating ambient noise levels shows that even in residential areas the
ambient noise levels are above the prescribed standards. The authorities as well as the
public at large can come together to plan strategies to improve the situation.

With the help of urban environmental assessment reports and urban environmental maps

it is possible to involve all stakeholders, in whatever capacity, to plan, prepare and
implement action plans at the local level.
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4.1

CHAPTER 4

ACTION PLANNING FOR LOCAL AGENDA 21

The Need

As mentioned in Chapter 1, the concept of carrying capacity refers to the limitations of
the environmental and man-made resources as supported by the economic and
technological developments. The issue is of demand and supply of goods and services
to a given population to foster steady growth of the economy and the built space, without
polluting the environment. In the context of the city, the two most important components
that influence the carrying capacity are the assimilative (or the cleansing) and the
supportive (i.e. the infrastructural) capacities. The former is a regenerative ability
inherent in the elements of nature, such as air, water, vegetation and other natural
resources to provide raw materials and to act as a sink, while the latter is a physical
support (constructed by man) to make a city function. Both have self-perpetuating
characters that promote city growth and economic development, and are dependent on
each other. The outcome of the interaction between these two components of
development determine the urban environment and the quality of life a city can give to
its citizens.

At the time when the concept of regional and urban development was introduced into our
national planning process, protection and improvement of environment was not given
priority. This was because depletion of the assimilative capacities of nature (contributed
by fresh air, water, vegetation, etc.) and the degradation of the man-made infrastructure
(that form the supportive capacities), had not taken its toll on human health. As
population continued to increase and cities kept expanding, the administrative machinery
in cities was unable to cope with the rising demand. The resources allocated were
insufficient to provide even the minimum basic services to all urban residents. As a
result, many of the obligatory functions of the local government had to be devolved to
parastatal agencies.

The deteriorating urban environmental conditions have prompted the planners today to
consider the improvement of the quality of life of urban residents through upgradation of
infrastructure and protection of the natural environment that is harmful for any living
organism. To express this concern and make it a global issue, an international conference
was held in Stockholm in 1972 by the United Nations, to bring home to all planners that
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environment ought to be protected for sustainable economic and urban development.
Since then, management processes to conserve and protect environment have continued
to be devised to improve the carrying capacity of cities and regions.

In India the concern for sustainable development began with the preservation of natural
resources. Many legislations were enacted, and the task of protecting the elements of
nature (water, air, forests) were entrusted to the respective government departments
administering these sectors of development. Subsequently, the focus expanded to
industrial location and prevention of pollution. The legislation of the Environment
Protection Act (EPA) in 1986 has been a major effort to integrate environment protection
with economic development in India. The EPA has given directives in great detail (on
air, water, hazardous wastes, forests, wild life and so on) as to how to protect the
essential elements of nature that affect the quality of life of citizens. Standards have also
been set by different boards/agencies after due considerations, and penalties framed for
non-compliance of the regulations. It is hoped that careful management and technological
innovations, it applied at the local area level, will improve the deteriorating quality of
life.

Problems of environmental degradation are not just confined to India alone. It is a global
issue. Hence, when even after the Stockholm Conference of 1972 the efforts that
followed to restrain the uneconomical use of resources were considered to be inadequate,
the U.N. once again held another conference in Rio (the Earth Summit) in 1992 to come
to a consensus to integrate economic development and environmental upgradation. This
time a change has been suggested in the management procedures from mere protection
of natural resources and environment, to conservation of resources, and a more diligent
use of man-made infrastructure. The Earth Summit also suggests to enforce better ways
of conserving resources (by improving the technology), including the use of infrastructure
and generation of more finances to improve planning and maintenance. Given the fact
that all resources are limited, and will be inadequate if not used judiciously, this thrust
in planning is being seriously considered. Local Agenda 21 is an outcome of such
thinking that suggest the introduction of environment protection at the local "grassroots"
level, which can be integrated with sectoral planning, in conjunction with the city’s
economic development.
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4.2

Local Agenda 21

The purpose of the Earth Summit was to raise the issue of protecting the environment
even while promoting economic development. All over the world, economic growth has
led to such rapid urbanisation, that intracity environment has depleted because of
congestion and indiscriminate use of infrastructure and resources. Agenda 21, emerging
out the UNCED conference, therefore, makes an attempt to outline the actions that need
to be taken for human settlements to attain a cleaner environment. It specifies four broad
heads under which such issues can be tackled:

- sustainable development through social and economic improvements;

- conservation and management of resources for development;

- strengthening of the role of major groups/actors in the process of development;
and

- improving the means and methods of implementation of developmental
mechanisms.

In chapter 28 (which gives directions on Local Agenda 21), the document suggests that
initiatives should be taken by the local authorities to support the policy of protection of
environment. Action should begin with the municipalities entering into a dialogue with
its citizens, local organisations and the private enterprises, so as to adopt a "local Agenda
21" through consultation and consensus-building. Such a process would increase people’s
awareness of sustainable development issues. Local authority programmes, policies, laws
and regulations to achieve Agenda 21 objectives should be assessed and modified, based
on local programmes to be adopted. Also strategies should be formulated to integrate
local, regional, national and international funding. All these can be attained through:

- technical cooperation among countries;

- partnerships among public, private and community sectors;

- popular participation in the decision making process at the local/neighbourhood
level; and

- special attention to women, children, the old and the disabled.

These approaches should form the core principles of settlement strategies. The main
socio-economic objectives for improving the settlements should be: to understand
demographic dynamics and the question of sustainability; to combat poverty; to change
the consumption patterns; to protect and promote human health; to promote/develop
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4.3

sustainable human settlements, and to integrate environment and development in policy
decisions.

The programme areas defined for special attention are:

- shelter;

- human settlement management;

- sustainable land-use planning and management;

- integrated provision of environmental management (for water, sanitation, drainage
and solid-waste);

= planning and management of human settlements in disaster prone areas;

- sustainable construction industries;

- sustainable energy and transportation systems in human settlements; and

- human resource development.

The Earth Summit thought that with an emphasis on local level planning, problems could
be resolved at the grassroots level. In many countries local authorities construct, operate
and maintain economic, social and environmental infrastructure. Being closest to the
people, municipalities as a level of governance would be the most effective institution in
motivating, educating and mobilising the people to promote sustainable development.
India is yet to operationalise such a process of area development.

However, the Earth Summit did not specify intra-city levels where action can be
generated. The task in this report is, therefore, to identify the different levels within a
city where action can be taken to decentralise management for better implementation and
to suggest the actions to be taken at each level and the kind of institutional strengthening
that is required for the purpose.

Constitution (Seventy Fourth) Amendment Act, 1992

Almost simultaneously along with the conception of Local Agenda 21, the Government
of India amended its constitution to introduce democratic decentralisation and empower
the municipalities to carry out the tasks hitherto being usurped by the state. The Twelfth
Schedule of the act lists out an array of duties to be devolved to the local government,
some of which are already performed by them, while others such as environment, ecology
and town planning are additional responsibilities. It is envisaged that such devolution of
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functions to the local government would encourage action at the grassroots level - a
proposition which is being suggested by Local Agenda 21 as well.

The context of the Seventy-fourth Amendment was a systematic erosion of the municipal
functions and powers, a weakening of the executive system, inadequate resources, and an
all pervasive state control that deterred local governments from performing their tasks
effectively. In fact, with the gradual deterioration of the assimilative and the supportive
capacities of cities, local governments have entered into a poverty - mismanagement
syndrome from where retrieval seems to be an arduous task. This concern has led to
modifications in the structure of the local management units, to bring planning and
decision - making to the people.

To integrate rural and urban planning, District Planning Committees (DPCs) are to be
constituted to prepare draft Development Plans for the districts. Plans prepared by DPCs
are to be forwarded to the State governments to be consolidated into State Plans. It is
also suggested that Metropolitan Planning Committees for large urban areas should be
formed to carry out similar functions.

In total, the Amendment suggests both vertical and horizontal changes, touching upon
important areas of management such as finance and resource generation, development at
the local level (by introducing hierarchical management) and above all, by trying to
introduce a system of popular democracy that will have political support.

Local Agenda 21 of the Earth Summit and the Seventy-fourth Amendment of the Indian
Constitution are both once again emphasizing its importance in the planning process for
local area development. Through the Seventy-fourth Amendment of the Constitution, the
government of India is trying to facilitate "grassroots" level planning in urban areas and
to give to the sustainable development concept a political sanction at all levels of
administration and development.
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4.4

Action at the City Level:

The average quality of life which a city offers, depends upon the type of infrastructure
that is being provided by the local/ state governments, and the nature of the assimilative
capacity a city has, to endure the population pressure. This "carrying capacity" of a city
also depends upon the efficiency of the management institutions, including the use of
effective technology to monitor development and maintenance. With intra-city variations
in infrastructure, the carrying capacity or the quality of life also differs within a city.

Provision of urban environmental resources, whether natural or man-made, requires
careful planning and administration. Very often difficulties arise when existing
organisations create multiple jurisdictions which overlap each other, instead of integrating
and coordinating their tasks. While such administrative duplications need corrections,
there are often gaps in planning that needs to be bridged to bring in efficiency.
Fragmented institutional arrangements often appear to be the root cause of ineffective
application. However, considering the magnitude of the task, provision and management
of urban environmental infrastructure is really a challenging task.

As cities grow, there is need to reinforce infrastructure with time. The built structure of
a city is influenced by the physical, human and financial resources available; while the
assimilative capacity is determined by the existing natural resources such as air, water,
land, forests, etc. A symbiotic relationship exists among all these natural and man-made
resources and the generation of employment, financial resources and economic
development. A good assessment of the carrying capacity is the right mix of the
assimilative and the supportive capacities, which put together gives a holistic picture of
what is necessary for a city or a region. A plan for action at the city level has to be
framed within the context of managing the environmental and economic consequences of
development policies. Such a framework has to take congnizance of the existing
institutional framework. The present legislative framework and the institutions
responsible to carry out these tasks are shown in the enclosed charts.
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Policies & Legislations for
Urban Environment Management

SL.Ne. Urban Policies & Objectives Legislations & Amendments Institutions
Component
1 Water 1. Prevention & control of - Water (Prevention & Control - CPCB/SPCB

pollution, restoration of
wholesomeness of water
(from contamination) so
that it is not injurious to
public health or any

organism, & conservation.

of pollution )Act, 1974

- Water (Prevention & Control
of Pollution) Amendment Act

1988

- Factories Acts, 1948

- Inspector of Faclories, Depit.

of industries.

- Environment Protection Act,

1986

- Pollution Control Boards:

Central/ State

- The Coastal Regulation Zone
Notification, 1991 (Section)

3(1) 3(2Xv) of EPA)

- Central/ State/ UT Govt.
(MOEF)

2. Collect Cess to augment
the finances of PCBs,
based on quantity of

consumption.

- Water Cess Act, 1977

- Water Supply & Sewerage
Board, Municipality or any

local authority

3. Supply of potable water

- Municipality Act

- Municipality or any
authorised local body

- Water Supply & Sewerage
Board
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SLNo. Urban Policies & Objectives Legislations & Amendments Institutions
Component
2 Air 1. Prevention, Control & - Air (Prevention & Control of CPCB/SPCB.MOEF

Abatement of air pollution

Pollution) Act, 1981

- Air Act amended in 1987 to

include ’'noise’ pollution

- Environmental (P) Act, 1986

- Pollution Control Boards

- Smoke Nuisance Act (Bengal,
1905, Bombay: 1912, Gujarat

: 1963)

Officers appointed under the

Act

2. Prevention & control of
pollution from motor

vehicles

- Motor Vehicles Act, 1939

- State & regional transport

Authority

- Motor Vehicle Rules amended

in 1989

- Traffic Police (Home Min.)

3. Control pollution from

industries

- Factories Act, 1948

- Inspector of Factories

- Industrial (Rules &

Regulations) Act, 1956

- DG (TD) or not below the

rank of Development Officer
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S1.No. Urban Policies & objectives Legislations & Amendments Implementing Agencies
Component
3 Land Bulk acquisition of land - Land Acquisition Act 1894, - State Govt.

from individuals to

organise its use for public

purpose

amendment: 1989

Metropolitan Development

Acts

- Development Authorities

Development of land
through town planning
scheme (Maharashtra

Gujarat, Kerala, etc.)

Town & Country Planning

Acts

- Development Authorities,

Municipality

Municipal Acts

- Local Town Planning

Departments

Town Planning, organising
landuse through Master/

Development Plans

Town & Country Planning

Acts

- TCPO/ Planning Depariments

Controlling land market
through redistribution by
limiting ownership holding
size in cities, to prevent
concentration of urban
property & land

speculation.

Urban Land Ceiling &

Regulations Act, 1976

- State Govi.

Improvement of built
environment, specially in
deteriorating areas &

urban fringe

Improvement Act (Bombay
1898, Calcutta: 1911, UP:

1919)

- Improvement Trusts
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Sl.No. Urban Policies Objectives Legislations & Amendments Implementing Agents
Components
4 Industry 1. Government policy to - Atomic Energy Act 1962 - Atomic Energy Regulatory

safeguard humanity &

organisms

2. Check on location for
pollution, resource use &

built environment

- Factories Act, 1948

- Chief/Regional Inspector of

Factories

- Industrial (Dev. & Regulation)

Act, 1951

- Director General (TD) or his
nominees not below rank of

Development Officer

- Mines and Mineral
(Regulations & Development

YAct, 1957

- Controller General of Indian

Bureau of Mines

- Indian Ports Act, 1908

- Conservator of Ports

- Insecticide Act 1968

- Conservator of Ports

- The India Boilers Act, 1923

- Licensing Officer

- Environment (Protection) Act,

1986

- Inspector of Boilers

- The smoke Nuisance Acts

- Pollution Control Boards

- Officers appointed for Smoke

Nuisance.

3. Protect victims of
pollution by compensating

through insurance

- Public Liability Insurance Act,

1991

- Collector
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SL.No. Urban Policies & Objectives Legislation & Amendments Implementing Agencies
Components
5. Solid Waste | Local Management/collection - Municipal Act - Municipality (i.e. local govt.)
& Street and disposal of waste
Cleaning
6. Slum 1. Clearance & upgradation - Slum (Clearance & - Slum Clearance &
upgradation of slum housing & Improvement) Act, 1956 improvement Board
infrastructure for
improvement of life of the - State Govt.- Urban Poverty
urban poor. Alleviation Cell SUDA
2. Development Schemes, - Development Act - Ministry of Urban
EIUS, UBSP, NRY, LCS Development and
(convergence of all Urban Municipality
Poverty Alleviation
Programme) etc.
7. Urban Control aesthetic quality of - Urban Arts Commission Act - Concerned agencies to whom
Aesthetics built urban environment in (Delhi: 1973) advice is given.
large cities, with aid from
MOUA & E
8. Traffic and 1. Register Vehicles - Motor Vehicles Act, 1939 - State & Regional Transport
Transportati amended in 1988 Authorities
on

2. Organise traffic &

transport

- Motor Vehicles Rules, 1989

EPA, 1986

- Traffic Police (Home

Ministry) CPCB/SPCB

3. Control Pollution

- The Indian Port Act, 1908

- Conservator of Ports.
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Development

Sl.No. Urban Policies & Objectives Legislation & Amendments Implementing Agencies
Components
9. Housing Provide housing to all sections Housing Policy 1990 - Housing Boards
of the society
- Housing Co-operative
- Development Authorities
- Special Scheme under Urban
Development
- HUDCO
- Maunicipalities
- NBO
10. Electricity To provide electricity to all Indian electricity Act, 1910 - Electric Supply Undertakings
citizens Boards
Electricity Supply Act, 1948 - Private Sector agencies
(BEST, CESE) etc.
- Municipalities
11. Town 1. Prepare general town Town & Country Planning Act | - TCPO
Planning planning scheme, Master/

2. Planning, Regulation the
Development in towns &

cities

Metropolitan Development Act

- Development Authority

Municipal Act

- Municipalities & Municipal

Corporation etc.

Note for the above chart:

It has not been possible to give a detailed account of technological innovations that help development, as methods used for implementation

change with time, place and nature of problem.
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Also, a glance at the powers and functions of the various management organisations set up so
far for monitoring urban environment will reveal the complexity of the task of urban environment
management.

Functions of Institutions Engaged in Management of Urban Environment

S1.No. Institutions Powers & Functions

1 Pollution Control Board 1. Advice Government
2. Provide technical assistance
3. Train Personnel

4. Collect, process & publish data

5. Lay down standards

6. Organise, plan & help to execute programmes
7. English laboratories

8. Give directions for discharging effluent

9. Inspect & Analyse water quality

10. Form appellate authority to solve problems

11. Follow MOEF guidelines

12. Do Impact Assessments, Risk Assessment Reports, Disaster Management Plans

13. Set up Air & Water Monitoring Stations

2. Deptt. of Industries, Central/ 1. Registration of Industries
State Govt. 2. Regulating industrial development (including location)
3. Ensure measures of safety & follow standards

4. Protect Environment

3. Transport Authorities L. Ensure pollution free air (including noise)
2. Ensure emission standards for automobiles
3. Organise traffic & transportation

4, Register Vehicles.
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SL.No. Institutions Powers & Functions
4, Municipality/ Municipal Obligatory Functions
Corporation
1. Public health
2. Public safety & convenience
3. Medical relief
4. Public works like sanitation, conservancy, wholesome water supply, prevention of
food adulteration, lighting & cleaning of streets, checking of offensive & dangerous
trades, maintenance of fire brigade, municipal police (if feasible), provision of medical
facilities (hospitals, maternity & child welfare centres), registration of births & deaths.
5. Town Planning
6. Housing
7. Slums/clearance
8. Road construction
9. Removal of road obstructions
Discretionary Functions
1. Construction & maintenance of public streets, parks, garden, libraries, rest houses.
2. Furthering educational programmes & other primary education
3. Destruction of stray dogs/animals
4. Maintaining dairy farms
5. Holding fairs & exhibitions
5 T.CP.O. L. Preparation of State Physical Plan
2. Formulation of Development Programme
3. Preparation of Regional Plan & Master Plan & its implementation
4. Co-ordination, public participation & publicity
6. Development Authorities 1. Formulation of Building bylaws (in accordance with NBC & ISI standards).
2. Formulate special development programmes.
3. Land acquisition, redevelopment & disposal for use & reuse of land.
7 National Building Code building standards
Organisation
8. Atomic Energy Regulatory Location of industries as per MOEF guidelines and the Acts.

Board
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SLNo. Institutions Powers & Functions
9. Housing Boards Acquire & develop land for disposal & social housing.
10. Electricity Board 1. Generate Electricity
2. Purchase electricity if necessary
3. Supply/Distribute electricity
4. Maintain infrastructure
5. Collect tariff
11. Slum Clearance & 1. Upgradation of Infrastructure & Services for environmental Improvement
Improvement Board 2. Health Education Programme
3. Creation of community structure
12. Urban Arts Commission Advice local bodies, NGOs & any agency related to the city’s built environment.

Apart from the regular legislative and institutional arrangements made, many transitory
or special purpose institutions have also been set up to cater to short term and/or special
requirements, like the Central Ganga Authority (1985), the National Waste Land
Development Board (1985) and so on. Mention should be made here of the innumerable
Non-Governmental ~Organisations (NGOs) that are coming up to fill in
administrative/management gaps, and to act as pressure groups. In fact, the Ministry of
Environment and Forest has already established a cell (1992) to help non-governmental
agencies to implement at the grassroots level.

Even though many provision have been made to improve environment, proper co-
ordination at the local level does not take place. Each agency caters only to its sectoral
requirements. It does not knit into each other to take care of the overall development.
As a result, management gaps have developed, with certain functional areas totally
neglected. Also, most of the agencies have a dominating central sanction, so that local
level problems are ignored. This institutional arrangement needs to be altered to introduce
environment protection at the grassroots level.

The mandate of the Rio Conference to "think globally but act locally" is being taken very
seriously in many countries to fill in the gap between planning and implementation.
Local Agenda 21 initiatives have been introduced in many cities with a variety of
community - based approaches to analyse environmental issues. For example, the
International Council for Local Environmental Initiatives operates by prioritizing issues
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4.5

that need attention. Faced with overwhelming problems and expectations, as well as
diminishing resources with increasing population, selection of issues become strategic for
environmental improvement while promoting economic development. A variety of tools
and methods are available to identify, critically analyse, and prioritise the problems and
issues which will focus on action planning. Increasingly, planners have begun to
understand the benefits of participatory and community-based approaches. Experience has
shown that problem-ranking is strongly influenced by people’s perception, as well as by
hard scientific data. Participatory processes in planning are, therefore, becoming very
popular.

Proposed Action Planning at the Local Level
The magnitude of the task demands systematic management procedures and institutions
to be introduced at all levels of administration for an Integrated Urban Environment

Management and Area Development Strategy. The principles followed should be:

- to create awareness in the local government and among people about
environmental problems and responsibilities;

- to upgrade the capability of the local government;
- to train technical and administrative staff for environment management; and

- to encourage partnerships between local authorities, the community, and the
private sector.

The steps/ stages for local management should be to:

- prioritize issues that need attention (identify cause and effect);

- relate issues to national development (social, economic) policies;
- seek political consent;

- locate areas of Action Plans (for specific issues);

- approach community groups for planning, administration, monitoring,
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implementation (i.e. institutionalise community participation) which would lead
to empowering people;

- define Action Plan details linking policy, resource management (budgeting cost
recovery) administrative levels, organisational management, community
participation framework, strategy for action;

- train people (local/administrative) for new technological and management practices
and with regard to the link between the brown and the green agenda, between
supportive and assimilative function;

- develop monitoring cells to guide/control/estimate Action Plan;

- develop Information System for efficiency in monitoring;

- link monitoring at different levels of administration;

- evaluate performance, results, gaps to be bridged and Plans to be improved;
- suggest solutions to fill in gaps in Action Plan;

- feed back revisions/modifications at all levels of administration for re-orienting
management procedures.

The ideal level for action would be the municipal authority level, which is the elected
body at the local level. The municipality should be connected to the line agencies of the
State to obtain funds and to relate local development to the State’s economic development
(flow chart). However, intra-city action plans will have to be worked out at the Ward
Committee level, which will have to be done through community participation. This
aspect of local level planning has already been given a political sanction through the
Seventy-fourth Amendment Act. Care should be taken not to multiply the implementing
and planning agencies/ organisations, but to strengthen the existing institutions in
operation as far as possible, as drastic changes will only delay matters. However, local
level organisations will have to be set up if it is absolutely necessary.
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The administrative structure for efficient local area management should be a hierarchical
system that would distribute work evenly, to reach all areas of the city. The nature of
the tasks to be performed within a city demands attention at different administrative levels
- the neighbourhood, wards, zones, planning divisions, and the city as a whole. This is
because needs vary with area and the order of the function. At the neighbourhood level,
local area problems need to be solved quickly. This can be done by the Resident’s
Association. However, in larger areas/ planning divisions/ wards, networking of the
neighbourhoods in required. Infact, the scale of operation increases with the order of
hierarchy and the area to be served. While at the local level on-the-spot solutions are
sought, at the upper levels administrative integration is required. Activities which cannot
be done at the local level needs to be handled at higher levels. Thus the number of levels
in the hierarchy would depend upon the size of the area and the magnitude of population
to be managed/administered. At the local level, action plans will have to be formulated
for integrated area development. Whereas, priority sectors should be identified at the
Ward Committee level that would have the political support, as envisaged by the Seventy-
Fourth Amendment Act.

A pyramidal structure of administration and management (which is not very uncommon)
is the ideal institutional framework to be developed for local level implementation within
a city. Lessons could be learnt from the Urban Basic Services for the Poor (UBSP)
programme. Capacity - building for the different levels of management should be done
as per requirements.

CITY
Planning Divisions Planning Divisions
Wards Wards
| Neighbourhoods [ Neighbourhoods ]

Implementation will have to be linked to the hierarchical level. Resource generation
should be done keeping in mind the activities to be carried out. However, disbursement
of funds to lower levels should be routed through the municipality, so that there is no
overlapping of jurisdictions and repetition of work. Each organisation’s responsibilities
should be well defined and clear-cut directions should be given. Links between the
different levels of the management system should be well established and fool-proof.

78



Action at Intra-City Levels

Intra-city Actions to be taken | Agencies for Action | Strengthening of
Levels Planning Institutions
City Economic dev., State Departments, Policy formulation Resource
coordination of Municipalities generation, Manpower
Infrastructure Planning, Strategy
Management formulation, Legislative
reforms Political will.
Planning Sectoral dev., State deptts., Dev. Technical dev., Capacity -
Divisions Landuse dev., Authorities building
Special-purpose
Infrastructure
Wards Local Action Plans, | Ward Committees Popular Participation, Area
Area Infrastructure dev., self sufficiency in
dev. Management and
Implementation
Residential | Area Specific Resident’s Local participation to cater
Neighbourh | Infrastructural and Associations to daily requirements,
oods Social Dev., Initiation of Low Cost
Employment Methods of Maintenance.
generation

Maximum attention should be given to the strengthening of the local government and
institutionalising community participation. Legislations and policies will have to be

introduced for action.

Involving the community serves two purposes - (1) that people themselves make an effort
towards prevention/control of environmental degradation and (2) that people’s
participation is the best way to learn about problems that need correction. It also
generates within people a sense of responsibility towards the environment. For, however
much the government might want to improve the environment, controls can be

incorporated only through the community’s awareness. Consciousness of the community
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4.6

will also make the government vigilant over environmental issues, which until now have
often been neglected. There is a need to educate people on environmental issues and
problems at all levels of the society. Bringing awareness (to people) can be done by
introducing:

- special courses on environment in the universities, educational institutions and
grassroots agencies (like the Schools of Planning, University Departments,
Neighbourhood Associations, etc) to bring home to citizens the importance of a
good and healthy life;

- development of Environment Management Information System to help to create
greater awareness among the people through multimedia, and to encourage
research to evolve better management procedures and technological improvements.
A wider dissemination of data and management/technological methods will help
to solve existing problems and to plan well;

- training of officials for improved management and monitoring of environmental
standards (at all levels of administration/ operation).

Action at the District Level

An aspect of development which has been hitherto ignored in the study of carrying
capacity of regions, is rural-urban linkages and the steps to be taken in developing an
integrated urban and rural administrative and management structure. An example of this
can be cited from the National Capital Regions’ (NCR) Plan, where even though the focus
was on integrating urban and rural development of the Region, efforts had not been made
to suggest institutional development for the rural areas. Perhaps this can be augmented
through the District Planning process.

Two types of planning are required for regional development-settlement (point locations)
and spatial (area development). At the settlement level there will have to be clear
directions to integrate the overall economic development of the region with the local area
scenario. Whereas, at the spatial level, the objectives will have to be sustained local area
development. Further integration will have to be done between the settlements and their
surrounding areas. An organisational structure will have to be worked out to support
regional development, in which the different levels will have to have discreet jurisdictions.
However, settlement planning will have to be linked to its rural hinterland.
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ORGANISATIONAL STRUCTURE FOR IMPLEMENTATION

]' CENTRAL/STATE GOVERNMENT IL Planning Cell |
Nodal Agency
CENTRAL MINISTRIES l
* RAILWAYS
* COMMUNICATIONS
* SURFACE TRANSPORT
* ENERGY ENVIRONMENT E;tate State State State
ISteering Committee
Sub-Regional Area Development Authority Planning Cell
Urban Development Authorities ocal Bodies]
District Rural Development Agency
STATE LEVEL AGENCIES
?TATE GOVT. DEF:AHTMENTS *WATER & SEWERAGE BOARD
P.W.D. URBAN DEVELOPMENT & HOUSING * INDUSTRIAL DEVELOPMENT CORPORATION
el " INDUSTRIES *ELECTRICITY BOARD
H
* EDUCATION *HOUSING BOARD
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4.7

As mentioned above, the Seventy-fourth Amendment has suggested the setting up of
District Planning Committees (DPCs) for the preparation of draft Development Plans (for
the district) to be forwarded to the State governments, which in turn would consolidate
them into State Plans. It is also advised that Metropolitan areas should have Metropolitan
Planning Committees.

Even though District Plans can be consolidated into State Plans, action will have to be
taken at the district level itself. Suggestions would be to act at the local (village or
mandal- which is a cluster of villages) level. But the ideal administrative unit would be
the district administration, where settlement planning (both urban and rural) could be
coordinated within districts, as also with the line agencies. Metropolitan areas, however,
would require special attention, as functions of such cities are very different from other
urban areas. Care should be taken to systematically merge metropolitan management with
the neighbouring regions. Often different states may have to coordinate their planning for
management of such large cities, as has been the case with the National Capital Region
in India.

Strengthening of Institutions:

Carrying capacity is a concept of self-reliance. The idea is to sustain development within
the (re)generative capabilities of natural and man made resources in a given area. The
aim should, therefore, be two-fold:

- to develop an administrative and management structure that would be able to
implement what has been planned, so as to reach to all sections of the society, and
to all parts of the city both vertically and horizontally; and that

- all implementing agencies should be competent enough to carry out their tasks
smoothly, without depending on too many external factors or organisations. The
aim should be to develop a self-reliant method by which requirements of cities can
be met with from within, keeping in mind the objectives of democracy, which is
by the people, for the people- a thrust which of late, has been realised to be the
most effective form of local area management and implementation. However,
integration of the different levels of management within the city will have to
follow subsequently.
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To bring to fruition what is being planned or propagated, the following steps/measures
need to be taken:

- to set up self-reliant institutions for efficient implementation;

- to develop an organisational structure that would reach to all parts of the city and
to all sections of the society;

- integrate institutions/organisations so as to link activities of different types and
levels. The tasks should be well defined for each agency to avoid duplication and
confusion;

- nodal agencies, if constituted, should be given the powers to persuade the different
components of the planning regions to perform;

- priorities of the regional plans should be integrated with the interests of the
constituent states. Well-defined partnerships should be formed, instead of
thrusting a plan from above. This would help to avoid conflicting political issues;

- all concerned sectors or government departments will have to focus on the
planning region irrespective of their individual tasks. For example, the Ministry
of Surface Transport will have to take care of the development of highways
connected to the planning region, on a priority basis;

- appropriate legislations will have to be enacted to integrate to all implementing
agencies for a particular task. So far state and central enactments are
supplementary, and not complementary to each other;

- community participation will have to be institutionalised by incorporating clear
directives for the community in each planning process, and at all levels, wherever
community participation is required;

- to make each institution or organisation self-reliant, manpower planning and

development of personnel is a must. This might include technical training to
improve expertise;
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a sharing of tasks and resources is also required through public, private and
community partnerships. While certain services can only be provided by public
agencies, the cost should be recovered from the users for using them;

resource mobilisation for projects will have to be done through the introduction
of financial instruments in the market. Lessons for this can be drawn from

countries that have already introduced such methods of operation;

introduce different partnership methods for implementation (BOO, BOT etc.)
depending upon requirements;

introduce Management Information System as a ready reckoner for action and
research;

decentralise action for easy implementation, and local area advantages;

capacity-building for each institution.
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5.1

5.2

CHAPTER V

TRAINING MODULES
FOR
CARRYING CAPACITY BASED PLANNING

Introduction

The approach of carrying capacity based planning is quite different from the conventional
planning practice followed in India. The Carrying Capacity based Planning emphasises
assessment and enhancement of both the assimilative and the supportive capacities of the
urban ecosystem. While in the conventional urban planning approach, the land use
alleviations are emphasised.

Urban environmental issues need to become a major focus of all planning approaches
because cities are becoming increasingly important in the global economy and efforts to
improve the environmental conditions in cities will increase its global competitiveness and
attract economic investments. This requires strengthening the capacity of local
government to prepare and implement plans for environmentally sustainable urban areas.

The emphasis on environmental aspects in the planning process would require a change
in the mind-set of the planners and decision makers. The entire process of plan
formulation and implementation requires to be altered to make the concept of "sustainable

city" a reality.

Vertical and Horizontal Fragmentation

Urban environmental problems like air pollution, water pollution, lack of green spaces etc;
are not just "local" problems affecting a single city. They have cross-border impacts.
Yet, in management plans, these are treated a social problems. This is largely because
of vertical and horizontal fragmentation. Vertical fragmentation arises when various tiers

of governments intervene in the urban areas, by virtue of their statutory powers. In most
instances, these agencies do not coordinate their policies at local level or cooperate at he
margin. In some cases the policies are also in conflict. Horizontal fragmentation occurs

when many units of local government operate in distinct sectors without coordination.
In India, a large number of parastatal agencies, like Urban Development Authorities,
Water Supply and Sewerage Boards, work in municipal areas, often in conflict or
competition with one another.
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5.3

5.4

Do}

Multi-sectoral and Multi-territorial nature of problems

Urban Environmental problems are multisectoral in nature, but are usually dealt on
sectoral basis. It is common knowledge that urban environmental problems are
interconnected.  For example, poor traffic management not only leads to traffic
congestion, but also air pollution. Inadequate landuse planning also has traffic
implications. Thus, instead of a sectoral approach, it is necessary to adopt a multisectoral
strategy to combat urban environmental problems.

The environmental problems are also multi-territorial. Water supply projects for a city
can have implication on the upstream of the river as a result of dam construction. Waste
water discharges, similarly, cause severe problems on downstream activities.

The carrying capacity based planning approach provides a framework for multi-territorial
and multi-sectoral approach to urban environment. However, the present capacity of
agencies involved in planning and implementation needs to be strengthened to carry out

these tasks.

Strengthening Institutional Capacity
Strengthening the institutional capacity for preparation and implementation of carrying
capacity based planning requires legal administrative and technical support.

The legal basis for carrying capacity based plan preparation exists in the present status
of planning agencies. The mandate for preparation of urban development plan or regional
plan implies that a comprehensive assessment of the various sectoral issues is made prior
to formulation of plans. However, at present, the planning approach is largely confined
to land based issues. The carrying capacity based planning requires a major shift in the
approach and this can be attempted through a series of training programmes.

Training Modules

As a part of this exercise, three training modules have been developed. The first training
module is designed as a one and a half day training workshop to sensitise the policy
makers about the concepts of carrying capacity based planning. The second module is
designed for senior technocrats who are involved in planning at city-level. The third
training module is a detailed one month programme focusing on carrying capacity based
plan preparation. These modules are described below.
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Carrying Capacity Based Regional Planning
TRAINING MODULE -1

Training Programme for Senior Officials/Policy Makers
(For One and a half day)

Objectives

The new economic policy in India, with liberalised industrial growth, will bring in rapid
urbanization, with cities as harbingers of economic development. Anticipating the importance
role of the cities and the environmental and population pressures on them and their surroundings
regions that would accommodate such growth, planners should try to enhance the carrying
capacity of urban settlements, so as to act as a catalyst for economic growth and at the same time
maintain a good quality of life. While it is hoped that industrialisation will promote
development, it is also expected to congest cities with migrants for the new jobs that will be
created. Unless supplemented, the intensity of use will erode urban infrastructure. There will
also be a need to protection the deteriorating environment from pollution and wastes. These will
have to be done on the basis of the "carrying capacity" ot the cities and the regions to harbour
the increasing population and all such physical growth that is associated with it.

The two most important components by which the carrying capacity can be judged are:
the assimilative and the supportive capacities. The former is a cleansing quality inherent in
nature, such as air, water, vegetation, and the latter is the infrastructural support given to a city
or a region in order to function. These two components are a combination of innumerable
elements that have a symbiotic relationship amongst themselves which collectively determine the
status of the settlement and the quality of life of the citizens therein. Tt is, therefore, essential
to measure these elements and understand their roles in the urban environment, to help policy

decisions.

The proposed training programme is to highlight to the policy makers the diverse elements
that contribute to the carrying capacity, and to explain the best methods to measures this capacity
to plan for sustainable development.

The programme will also discuss the present management practices to regulate and operate

these elements, identify the weaknesses of the existing systems, and suggest ways and means of
strengthening the administrative legislative, financial and executive institutions.
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Training Programme Outline :

DAY ONE Economic Growth and Regional Planning
Session - I  (Three Hours)
Lectures : 1. Urbanisation, settlement growth and the Demand for Infrastructure.
2 Regional and Landuse Planning : The Role of Strategic and Regional
Environmental Assessment.
Carrying Capacity for Sustainable Development
Session 11 (Three Hours)

Lectures : L. Carrying Capacity as a concept and a tool for Sustainable
Development.

2 Methodology to measure Carrying Capacity

DAY TWO Environmental Management

Session III  (Three Hours)

Lecture - i 9 Integrated Environmental Management. The need for Policy and
Strategy

Panel 2 Strengthening of Resource Base and local

Discussion Institutions;
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Carrying Capacity Based Regional Planning
TRAINING MODULE - II

Training Programme for Technical Staff

(for three and a half day)

Objectives:

Planning is usually based on certain philosophies and behavioural and/or performance
patterns. It would, therefore, be useful for technocrats to understand the concepts and the
processes on which urban development rests.

This training workshop will not only try to understand the principles of sustainable
development, but also try to assess the extent to which existing practices help to achieve it. It

will then focus on institutional arrangements at local level for sustainable urban development.

Finally, new directions for the future will have to be given for better strategies. This will
follow from the group discussions/exercises during the programme.

Target Group :

The target group for this training programme would be the Environmentalists/Engineers working
in and other technical officers working at State Level and Local Level.

Training Methodology :

The training programme will be based on Lectures/Case Study presentations and Group exercises.
The group exercises will be focussed on using existing information base for carrying capacity
estimations and strategic planning.
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Training Programme Qutline :

Session I Regional Planning and the Role of Environment Assessment
Lectures : 1; Regional Planning for Sustainable Development
A Strategic and Regional Environmental Assessment : Principle,

Practices, Case Studies.

Session I Concept and Application of Carrying Capacity
Lectures g L Carrying Capacity : As a concept and a tool.

2 Exercise: Assessment of Assimilative Capacity:

- Air Group Work for a given region for which
- Water information will have to be provided.

- Land

- Biodiversity

Session III  Concept and Application of Carrying Capacity (contd.)
Lectures : 1. Case Study of Carrying Capacity Application

2. Exercise : Assessment of Supportive Capacity:
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Session IV

Lectures

Session V

Presenta- :

tion

- Water Supply & Sanitation
- Solid Waste

- Transportation

- Housing

- Electricity

Group work for whch data should be
supplied for a region.

Resource Generation and Institutional Strengthening

L. Resource Generation for Infrastructure Development : Conventional
Methods, Market - oriented methods, Public-Private Partnerships,
Land, Law-Cost solution

2. Institutional Strengthening for Environmental Management

New Directions for Environmental Planning

1. Presentation of Group Work

2 Towards Better Strategies and Methods : concluding remarks.
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Carrying Capacity Based Regional Planning
TRAINING MODULE - III
Training Programme for Planners

(One Month)

Objectives:

When planners plan for integrated urban development, the need for urban environmental
management to monitor the carrying capacity of cities and regions becomes essential. Each
element of nature that influences human life needs to be measured and its impact estimated.
Similarly, the relationship between infrastructure and socio-economic development need to
established. The rate of influence, the intensity of the impact, the quality of life etc, are some of
the parameters that determine sustainable development. Hence, the right combination of the
elements of both the assimilative and the supportive capacities is very crucial for planning. Care
should, therefore, be taken to understand each element and the parameter that measures its
contribution to sustainable development.

This Training programme will not only try to focus on the principles and the practices that
determine development, it will study each element of the carrying capacity of cities that influence
the quality of life. The objectives of the programme will also be to devise methodologies to
attain sustainable development. Importance will, therefore, be also given on management issues.

Target Group :
This training Module is designed specifically for middle and senior level planner working
at national, state and local level. This group of professionals require to incorporate the dimension

of environmental planning in their current practices and reformulate their planning approach.
Given the training methodology, a group of 15-20 participants is recommended.
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Training Methodology :

The module is designed as a lecture-cum-case study presentations in the first half of the

programme. The second half of the programme is designed as field work based exercise. For
this, a city such as Delhi, Bombay and Madras, where previous studies of environmental

assessment have been done, will be chosen. The participants would be expected to spend a week

in collection of relevant information and discussions with concerned officers in the city. The

final week would be devoted to preparation of strategic plan outline based on group discussions

on carrying capacity estimations and urban environmental management strategies.

WEEK ONE

Topic I

Lectures

Group Work

Topic II

Group Work:

TRAINING PROGRAMME OUTLINE

Industrialization and Urbanization
1. New Industrial Policy, Liberalisation and the Role of Cities.
2 Impact of Economic Growth and Industrial Development on Urban

Settlements.

Exercise on how to select indicators for measuring Urbanisation and

Industrialisation.

Carrying Capacity of cities and Regions

L Carrying Capacity : Concept and Elements.
2. Carrying Capacity of Cities us Increase in the Demand for
Infrastructure.

Exercise on selecting variables/parameters for estimating Carrying Capacity

of a Region.
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Topic 111

Lectures :

Topic IV

Topic V

Lectures :

Topic VI

Lectures

.
.

1

Regional Planning and the Role of Environment Assessment

Regional Planning for Sustainable Development.

2. Strategic and Regional Environmental Assessments : Principles and
Practices.

Case Studies

1. Regional Planning Case Study

2, Carrying Capacity Case Study

Methods for Application

Population Regional Planning Methods

2. Carrying Capacity Methods : Rural and Urban
3. Systems Approach

4. Integrated Management

Economic Growth and Infrastructure Development
L. Demand-supply Gap : The need for New Infrastructure.

2. Infrastructure Development and Sustainability.
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Topic VII

Lectures

WEEK TWO

Topic VIII :

Lectures

Topic IX

Lectures

Infrastructure Development and Resource Generation

1. Present practices and mis-use of resources
2 Environmental costing and fiscal tools for internalising externalities
3 Public - Private Partnerships

4. Cost - Recovery and pricing
3 Using land as a resource for development

6. Appropriate Infrastructure Technology planning and design.

Urban Environmental Management

18 Elements of Urban Environment and their Existing Regulatory
Functions
2 The Need for Integrated Urban Environmental Management

Policies, Legislations and Provisions for Environmental Management

L. Policies, Legislation for Environmental Management : at the
Centre, State and Local levels.

2. Role of local governments in the context of 74th Amendment.
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Topic X 3 Institutional arrangements for Infrastructure Provisions and
Environmental Management

Lectures : 1. Organisations providing Basic Infrastructure
Z Environmental Management and Administration.
Group Exercise : Institutional Arrangements for :

- Water Supply & Sanitation
- Solid Waste Management
- Electricity

- Transportation

Topic XI - Physical Planning and Area Development
Lectures : 1. Master Plans/Landuse Planning
2 Area Development : Integrated Landuse and Infrastructure Planning

Topic XII : Recapitulation and Comparisons of Alternative approaches.

Lectures z 1. Physical vs Developmental Planning
2 Landuse vs Strategic Planning

Carrying Capacity Planning and the Need for Institutional

[9'8]

Strengthening

4. Good Practice : comparison of methods and evaluations.
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Topic XIII:

| 8

Discussion to Finalise Methodology for Field Work

Formulation of of work programme and tasks assignment among groups.

WEEK THREE

Field work in Selected Case Study City

WEEK FOUR

Preparation of Strategic Plan for Selected Area

A Infrastructure Management

L. Requirements of Infrastructure Management.
2 Review of Existing Infrastructure Management

- Water Supply
- Sanitation

- Solid Waste

- Transportation

(O8]

Suggestions for Solutions

- Changes in Legislation

- Improvement of Organisations

- Technological Innovations

- Re-formulation of Standards

- Resource generation

- Strengthening of Institutions

- Community Participations/Local Level Participation
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4. New Strategies : Alternative Scenarios

Urban Environmental Management
1. Requirements for Environmental Management

Review of Environmental Management
- Air Pollution

- Water Pollution / Toxic waste

- Industrial Pollution

- Water body Management

- Land Management

- Biodiversity Management

3. Identification of Gaps in Management and Suggestions for
Solutions :

- Changes in Legislation

- Improvement of Organisations

- Technological Innovations

- Resource Management

- Re-formulation of Standards

- Strengthening of Institutions

- Community Participation/ Local Level Participation

4. New Strategies : Alternative Scenarios
Integrated Infrastructure and Environmental Management :

- Formulation of Policies
- Formulation of Strategies/Action Plans
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Area Development Plan Formulation for Regional Planning

- Land Development

- Water Supply

- Transportation

- Housing

- Sanitation

- Solid Waste

- Employment

- Rural - Urban Linkages

Action Plan to Monitor Sustainable Development
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APPENDIX -B

Resource Classification

Category Components

Ecological and economic Alr, water, land, sunlight, space,
resOUfCES
green plants, non-green plants,
animals, bilodiversity, and co,
sinks; inputs for production
processes, Vviz. raw materials,
mineral resources, capital, human

resources and organisational

resources

Transformational resources Processes for extraction,
beneficiation and conversion
of ecological and economic
resources into productive goods
and services with minimal
residuals

Infrastructure and Transportation, water supply

distributive resources
wastewater, communication and

energy systems

Socio-cultural resources Educational & cultural facilities;
health services; security services,
infrastructure resources; scenic

and recreational areas

Source:  NEERI, 1994; Development Planning of National Capital Region, Delhi
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APPENDIX -F

AIR, WATER AND ACOUSTIC ENVIRONMENTAL QUALITY STANDARDS

I [
ENVIRONMENTAL | AMBIENT | STANDARDS ! REMARKS
RESOURCE 4 ENVIRONMENTAL | MINIMUM AMBIENT LEVEL STANDARD (MG/M3) J
| QUALITY PARAMETERS i i
AIR AIR POLLUTANTS Annual Avg.
24 hrs.
1) Sulphur Dioxide Ind Resd,Rural & other Sensitive
{502} areas
80 60 15 1) Annual Avg. means minimum
of 104 measurements in a
vear taken twice a week 24
hourly at uniform interval.
120 80 30
2) Oxides of Annual Avg.
Nitrogen (NO2) 24 hrs.
80 60 15
120 80 30 2) 24 hourly/shortly values
should be met 98% of the
time in a year. However 2%
of the time, it may exceed
but not on two consecutive
days.
3) Suspunded Annual Avg.
Particular Matter 24 hrs.
(SPH)
360 140 70
500 200 100
4) Lead (PB) Annual Avg.
24 hrs.
1 0.75 0.5
135 1 0.75
5) Carbon Monoxide Annual Avg.
(CD) 8 hrs.
1 hrs.
5 2 1
10 4 2
2) WATER Inland surface Designated use Classifications
water
A B 15 D E
1) Dissolved (min) 6 5 4 4 = A - Drinking water source
oxygen (mg/L) (DO) without conventiocnal
treatment but after
disinfection.
2) BOD (Mg/L) (min) 2 3 k} - - B - Out door bathing
3) Total Coliforms (max) 50 500 5000 = - C'- Drinking water source
(MDN/100 ML) with conventional treatment
followed by disinfection.
4) Total Dissolved (max) 500 - 5000 - ~ D - Propogation of wildlife
solids (Mg/L) fisheries.
5} Chloride Cl max 250 - 600 - 600 E - Irrigation, industrial
(mg/L) cooling, controlled waste
disposal.
6) Colour(Hazen max 10 300 300 - -
strips)
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7) Sodium max - - - -
obsorption ratio
8) Sulphate Sot max 400 - 400 - 1,000
(mg/L}
%) Nitrates No3 max 20 - 50 - -
(mg/L)
PH 6.5 6.3 6.5 5 6.
8.5 8.5 8.5 8.8 3.
Flourides (mg/L) max 1.5 1.5 1 = -
Lead (Pb) (mg/L) max 0.1 - 0.1 - -
Copper Cu (mg/L) max 1.5 - 1.3 - -
Zinc Zn (mg/L) max 15 - 15 - -
3) ACOUSTIC Noise
Levels in dba
Ind Resd Comme Silen ) D.T. = Day Time
ATrea Area rcial ce 6 AM. to 9 P.M.
Area Zone (15 hrs)
2} N.T. = Night Time
9 P.M. to 6 AM.
( 9 hrs)
3) Silence Zone means
Areas up to 100 mts.
around certain
premises like
hospitals, educational
institutions and
courts.
DiT. 75dB 55dB  75dB 50 dB
N.T. 70dB 45dB  55dB 40 dB
Source: C.P.C.B.
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APPENDIX -G

Minimum Physicai Standards of Services

Service Sector Minimum ievels of services to 5e odtaned in next 3 vears Remarks
_ Populauon/ Area target Service level target
| Wacer suppiv Urban ® 100% pop. 10 De ® Piped water suppiv with * Public stand posts 1n
zovered. sewerage: the iow income
138* Iped settiements.
# Piped avater supply
hout sewerage: 70" Ipcd
® 40 Ipcc with spot ® One source for 20
sources/ stand posts famibes with in a2
wallung distance of 100
{* Inciuding wastage of metres
. water - rougniy 2%
Aurai ® 12X% pop. 10 De coveres ! ® 40 lpcd of saie drinming * One nand pump/

incluaing ‘No Source’ hard
care problem willages in
some states

aarer

® Addiuonai 30 Ipcd in
DDP/ DPAP areas lor cattie
ngeds

spot source for 252
persons in : walking
distance of 1.6 km or .
elevation difference of
100 mt. 1 Mailv areas,
10 be reiaxed as per
fieid conditions
sppicsble to and,
serneand and Rl
aress

1 8=

Sewerage

mation/

® 100% cuv area to be !
covered v sewerage
SVIEM e treatment
taciiities 1n large urban
fentres

® Low cost sanitation

methods for other urban

areas

|
|

* Large oy tull coverage
DV pewerIge R treatnent
Puniic

e \egiym rown
sewmery with parial coverage
B sepuic tanks
® Smail town Lew cost

$3MI31I00 Metnods

0% {NCOME areas

ol latge <:ties
ommumiy iinnes

v De Drovided

Ruri ® All houscholds'to be ® Low cost antary
provided access to sale methods of disposal -
sanitation Samuary latnines of different
¢ Eliminauon of manual modeis mav be used such as
scavenging by using low round concrete plate with
cost samitary methoas liming (single put). square
Brick/concrete piste with/
~ithout lining (singie pit
aath provision of double
. erc
11 Seiid Waste Urean ® All the solid waste * 120% collection of Keeping 1n vies the
Caillection generated shouid be generated waste. wath its retuse generation lever
Dusposal coliected and dispesea oroper aisposal ina s composition,
* Hazardous =astes such as each local body should
hospital wastes must be determine the
incinerated n all cases. requirements of
“Whereas mechanised collection pins/ 1
composung and :nanerated coilection centres. i
15 recommended for large kind of transport
urban centres, sanitarv land venicles to be used,
il method of gisposal may staff degiavment ior
be used in small anc vanous aclivities, [ype
medium towns. of treatment to be
given to the coilecied
wastes, ertc.
Rura All the solid waste * Composting or dio-gas
generated shouid be generauon rom organic
coilecied and disposed waste.
! Primary Fulfillment of natienal goal * Drovision of primarny In orcer to improve

Education

Urtan and Rural
soth

of universiiisation of
elementary education tor
niidren upto 14 vears of

ch

age.

schooi in ail areas of
country as per :ne loliowing
guicelines:

- At least three reasonably
large all weather rooms ath
teaching matenal

- At least one teacher per
ciass room/ section

- One primary scnooi for
every 30004000 nopuiation,
Area:  ucres: seats/ schooi
G400

enrciments at (e
upper anMary siage
soecuaily for giris. the
walking distance of
scnooi should

normaily be 2 kms. in
case of primary schoois
«his scandard 15 1 kom.

V Pnmany Heaitn
Car

Fuifiiiment of natronai goal
of heaith tor all bv 2200
AD

* One PHC for 22.000 -
3C.50¢C pop
® One sub cemtre tor

5202 poo

: nesitn

* One commu

nmary neaith are
has been accepted at
‘he man insirument
tor scmieving the goal
ot “Hezith for All’
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Norns and Standards of Water Supply

Apgency

Phyireal Standsrd

Tk provision (Razper

capis ar 199433 price)

Cost ol O & M (Rs per
capralsnnum,ac 199425

prices)

a. Manual on warter supply and

trestment, CPHEEO, Ministry of

Urban Development, Govt. of

India, 1991

Urban: Small : 70-100 Iped®
Medium : 100150 lped
Large : 150-200 Ipcd

Public stand Posts: 40 Iped
(PSP)

Rural: Not suggested

Urban: Mot suggested

Rural: Mot suggrared

Urban: Not suggested
Rursl: Mot suggested

b Narional Master Plan (NRT),
[ndia. International Water Supply
and Sanicaunn Decade, 1951-90,

Ministry of Urban Development,

1783

Urban: House connections
: 70-230 lped wath average
of 140 lped

Public stand Posts: 25-70
lped with average of 40
Iped

Rural; Piped 1upply : 2570
Iped with average of 40
Iped

Spot Source Supply: 40

iped

Urban: Mot suggeued

Rural: Not suggested

Urhan: Mot suggested

Not suggested

c. 8th Five Year Plan, Government

of India, 1992.97

Urban; With sewerage: 125
Iped

Without sewerage: 70 Iped
Public stand Pasts: 10 lped
Rural; 40 Ipcd

Urban: Not supgested
Rural: Mot suggestad

Urban: Nox suggested
Rural: Not suggested

4. Report an Norms and Space

Standards for Planning Public
Sector Project ToSws, TCPO,

Ministry of Works & Housing,

Government of India, 1974

Urban: 180 Iped
Rural: Not suggested

Urban: Not suggeseed

Rural: Mot suggeawted

Urban: Not suggested

Rural: Not suggested

¢. Commuttes on Plan Projects for

Induseriat Townships (COPTY,
1973

Urban: 180-225 lpcd

Rural: Not wuggesced

Urban: Not suggested

Rural: Mot suggested

Rural: Mot suggested

f. Zakaria Commuttee (ZC) on

Augmentation of Financral

Resoure=s of Urban Local Bodies,

1761

Urban: Small : 45 Iped
Medium : 67.5 + 1125 Iped
Large : 15752010 lped
Super metropolitan | 270
Iped v g

Rural: Mot Juggesied

Urban: Simall: 227 34
Medium - 277 36-373 90
Large: 492 37.393 41

Super metropolitan: §23.9%

Rural: Nort suggested

Urban:Small: 9371
Medium: 95.48.109.12
Large: 123,77 -128.8)
Super metropalitan: 136 40

Rursl: Nor wggested

t Operavons Research Group

(DRG), Delivery and Financing of

Urhan Services, 1789

Urban: Small: 48 lpcd
Medium: £6-150 Iped
Large: 180 Iped

Urban: $mall: 623 13

Meduim: 11903 - 65C-28
Large: 824 26-1128 29

Rural: Mot sugpested

Urhan' Mot suggere-d

Rursl Not suggested

h. NTUA: Mainaining Guparats

Municipal Services - A Long Range

Perpecrive, 19687

Rural: Mot ruggested

Urban: Small:95.135 Iped
Medium: with Induseral .
base - 150 Iped

Problem areas: 30 Iped:
Average: 80-150 Iped
Large: Wich Industrial base
- 176210 Iped

Problem Areas: 123125
Iped

Average: 115:210 Iped

Rural: Not suggested

Urbsn: Prablem Arcas
1350 1463
Avecage: 627.731.50

Rural: Mot suggested

Small: 2299
Medium: 25.08
Large: 45.98 - 60.61

Rural: Not suggested

i. NIUA; Costs of Urban

Infrastructure, 1995 (based on

DWSSDU. HUDCO & CIDCO

estimates)

Utban: Mot suggested
Fural: Not suggested

Urban: Small: 455 7%

BMedium: 395-402 97

2CYA%
Rural: Mot suggested

Large: $69.98 Metrapotitan:

Urban:

Small: 141.24
Medium; 108 42112 55
Large: 172,64
Metro:76.41

Bural: Not suggested

J. Government of Guiarae (GOGY;

Gujzrat 2008 (papert on
Perspective Plan), 1589

Urbzn: Senall: 100 Iped

Medium 8 Large: 1401ped -

Scarcity Season: 13 lped

825

Problemn areas: 107250
Augmentation/Extension
41230

Rural: Simple well: 238 75

Handpump: 97
Heuse Connections:
412.30-495.00
Regional ~ater supplv:

495.02-79C.20

Urbsn:House Cannections:

Urban: Not cuggested
R

@3% of capiral cost

K. Planning Commissian (PC).

Task Force on Housing and Urban

Development (Financrg Urbsn

Deveiopment), 1983

Utban: Not suggested
R

al: Not suggested

Urban: Surface sustem
Low - 850.15
High - 17143

Ground »ater: Lon
674 02
High 1C4200

Rursl Mot suggested

Urban' Not suggested

Rural: Not suggested

Uiien pee stivd et dav
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Morms and Standards of Sewerape/ Samtion Svitem

I'hvucal Standard

Cuit of Provisien (Ry/

Costofl O & M

Commissions, Tak
Force on Houng
and Urbia

Development, 1953

—

with trestment - Los
1214050

High . 1735 03
Septic tank: Lo
High - 780 7%

W34 00

Pit Latrines: Los 41540

High - 520,50

\gency
Coapiea 3 179435 pryeey) (R foapinaannum 3 129498
prices)
i The Manual on Urban: Not suggested in Urban: Mot wuggested Urban:Mot suggerred
Sewerage and terms of populations ares
Semage Trearment, coverage, type of system,
CrHEED. 1950 ete. However, it said that
sewers should be designed
for 3 minimum of 150
Ipcd water supply level.
Rural; Not ruggested Rural: Mot suggested Mot suggestied
[ MNatonal Master Urban:100 % population Urban: Not sugg-sead sUrban: Mot suggested
Plan, India, 1983 coverage by sewerage
1ystem with treatmene
facilities in class [ cities,
and low cost sanitation
for other urban centres 3]
. Rural:Low cost sanitation Runl; Not sugzested Rural:Not suggested . | - —.._:
e Zakaria Committze. | Urban: Small: Low cost an: Small: 153 64 Urban: Small: 103.37 ¥
1963 sanitation meshods Medium: 429.42.545 35 Medium: 109.88-117.45 .
Medium: Public sewers Large: 694.65 - 82095 Large: 136,40 - 15030
with partial coverags by Super Metro: 947 75 Super Metro: 13409
sepuic tanks, and parrial
treaument o tewage,
Large: Full coverage by
sewerage with proper
treatmennt facil
Super Metro: Same as
sbove
Rural:Not suggested Runil: Rursl:Not suggerred
Mot suggested
d ORG, 198 Urbsn: Urban, Semall: 334,99 Urban: Not suggested
100 % populstion Medium: 383 41.837 64
coverage by sanitation Large: 60427
services by uting differeme | Metro: 387,43
technological options.
. ) _RuraliNot suggested Rural;Not suggested Rural: Not suggested
e Planning Urban:Not wggested tban; Warer borne svstern | Urkan Mor ruggested

I:Not suggened

Rural: Mot suggeared

f Govt of Gujarar,

1969

—

Urban: 100 % coverage by
sewerage wih trestment
facilities in class | cities,
and cities alresdy having
Low

€ost sanitstion mathods

sewersge synems

for other urban centres

Urban:
Average: 825 00
Problem areas: 79000 -

1155.00
For extension of rervice:
495.00 . §77 50

Low cost sanitarion 2 per
design standard of UNDP/
Warld Bank : 4455 00

than

ot suggested

Rural:Low eost sanitation

Rural: Re. 247500

. NIUA (1987)

Urban: 100% coverage by
severage excluding slums
in class Turban centres
and cities alfready have
sewerage svicem. Lo

cost sanitation methods

for other urban centres

Urban: Leban
Sewerage: §36.00 - 14050 Medium - 12.54.22.90
Low cost sanitation: 627,00 . | Lurge 1722 1979

73150

Rural:Not suggested

Rural:Not sugpested

Rurzl:Not sugpested

Rural: Vot cuggested

h NIUA (19%5)

Urban:Not suggested

Urban:
Small: 149 98
Medium: 207 82.447 15
Large: 11734
Metro: 124.99

Small: 23,96
Medium < 3537 . 75 85
targe 2012
Metro: 11,43

Rural:Not suegested

Rural:Not suggested

m

il iR




Repon on Rurd
Simmane 01993

Pl

L'rban Not suggesteg

Urhan Mot suggestec |

Lirban “wot suggesed

Rural Low cost ramitarv
metnods 13 per the moaris
given delow

3 Rural concrete piste
[wwhout iming)

b. Square concrete plate
(wienout hung)

. Single pat (brick lined)
d. Single pit {wath
arovinion of double pit 1n
future)

c. As above

{. As above {wnth concrete
lined and bnck floonng)

g Doudle pit - onck lineg

{without super structure)
h. Doubie pit - concrete
ning - lined (wthout super
structure)

i. Single pnt (with
provision for double pit
i future)

J. Single put - concrete
lined wath honey comb
(»1th provision for
double prt in future)

k. Double pu - bnck lined
(with super structure)

|. Double pit - concreee
lined (wnth super
strucrure] |

Average: Rs. 2500/1atnne

Ruray

| Rura Not Suggested

Summary Tahie i1l
Norms and Standards of Soiid Waste Collecuon and Disposai

Phvaicai Standard

Cost of Proviuon (Ra/capia.

at 199495 prcesi

Cost ot O & M (Rascapina/

snnum 3 199495 poces)

Urban:

- Suggested waste generation
levei in the range of 250 - 458
gramy/ capita per day,
depending upon the size of

ciies, therr ftunctions etc.
- Recommenaed, [00%
coilestion of generated waste
@n 2oy
- Starf norms:

182 - 78 scavengens per
10,200 popuiation as per UP
health manual

2.8 sanitary workers per

1CC population as per report
af the commitiee on "urban

wastes’, 1973

Urban:Not suggesied

Urban:Not supgested.
However repon mentioned
that on ar average, 80 % of
the total revenue expenditure
spent on account of salanes

inG wages of sapiation staff

Rur

“ot suggested

Rurzl:Not suggested

Not suggasted

irban:Suggesied basic
guideiines for provision ot
dustbins, coilecuon centres,

disposal of soité waste, etc

rban-MNor suggested

Lroan: Not suggested

Rursi:Not suggested

ral:Not suggested

LUrban:

Suggested average »aste

generauon level -

capia per day

- for wasie coilection: Rs.33 -
12€. depencing upon the

v of waste collected

quants

- For iransportation, Rs. 90

Not suggested

Jot suggested

i Not suggested

ot suggestec

Agency
2 NIUA (1986 &
1997)
i
i
b TCPO, 1974
3 ORG. 1989
.8 Plinning
commussion, [9§)

an:Not suggested

Rs. §7-119, depenarng

spon the standards and size of

e

pan:Not suggesiec

Vot suggestea

Rurai-Not suggested

Not supgested

12




NS AU Stalards of s

Phvsicai Stanuard

] |
P |
{ Toston wrovsion (Rs ot l
| i

29495 pricen

St 3t & MO Re annum

NS ey

Natwnd Policy
n Education,
173 (Operation
3lick Boura

eheme)

|
|

® Unmiversy) sccess znd enrsiment:
* Universal retencion of chiidren
4pto 4 vears of 1ge: ina

* A substantai improvement in

the 2uality of suucaton to enusle
ail children to achieve sssennai
leveis of learming, The following

hoois

are the norms of primary s
i per Operation Black Board
3cheme

- At least three large sil-weather

rooms per school shouid be

provided aich teaching materai;
® At least three teachers should
be provided in every school. The
target 1s one reacher per
class/section;

- At least 30 per cent of teachers
recruited shouid be women. Sor
4Dper pnmary scaools, the norms
ire a5 follows:

- at least one room ror sach
class/section

- 3 head master-cum sifice room

- separate toilet faciities for
priv/boys

- essential teaching learming
squipments wncluding hibrary: and
- at least one cteacher per
clasg/section

* waikung distance it orimary
level: | km

® Dutance of upper pamary levei

2 kma.

J Pramuary Svhool {Class [ -

78

200 per class room

|

|

| Teacming Lesrning
| Zawomencs:

|

|

snstruction Costs J
|
!
|
P Rs 12,228 2er school ‘

2rimary Scagol (VI- I
VIn
Construction costs:
2 Rs. 30,200 per cliss room
Teaching Learning
Equipments:
- @ Rs. 30,000 per school

4TV Der teacher:

962

Not aviuabie

Canstruainn coss (Avr | |

Sovt snare ol contrioution
a0 an aversge. By 11sll e
#3Ch Clasy room

Tratner s duarters (Awg

R 15,22C pet quaner

Teachers traiming (Avr.) |

- Preservice - Rs 1161 per J
teacher |
inservice. Rs. 774 per !
|

teacher
Zquipments (Avr) |

Rs *8/0er student 1

Arerige iy per tricher

Priman leved Ry 21229

“Pper nfimary level Ry

ELE)

Sen Tracming costc

T 21 rcaching costy in

on-tri0al areas, and 25% in
the cae ol tribal areas

Incentives:

On an average Rs. 77 per

siudent

3 QPR One primary senooi tor 1322 i "ot suggested | ™ot suggested i
fopuianon. i : :
Area: 3 acres I | ‘
Seats: 400300 per scnooi f i {
| = 3ureau of One pnmary schooi for 30054206 | Not sugzested l l
Zaterprises popuiation r
Area: } acres |
Seats: 300-400 per schoai | |
! | ]
e TCPO * One nursery schooi l Not suggesiea ir Not suggested i
| 1
| |
| |
| |

-3 popuiation
Area: 2.25 acres
Seats: 7392 per scnooi

* One primarv scnooi far 4335

[00uiaton
Area:

Seats: 4353

N3
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Norms and Standards of Primary Health Care

Agency

Physical Standard

Cost of provision
(Rs /cenire at 1994-95 prices!

[

Costof O & M (Rs./anaum
1t 1994-95 prices)

a Mimimum Needs
Programme &
Repon of the
Workuing Group
on Distniay
Planning (1984)

® One Pubiic Heaith Centre
(PHC) for 30.000 populauon in
plains and 20.000 pop in tribal
and hill areas

® One sub-centre (SC) for 5.000
pop. m plains and 31.000 in tribal
and hilly areas

Dustance 45 kms

® One Community Health Centre

(CHC) for one lakh pop

Not tuggested

INou suggested

® One Health Centre for 20,000
population

Area: 1-1.5 acre

Not suggested

Not suggested

® One health centre for 36,000
population

Area:l-1.5 acre

® One Health Chinic for 12,000
populaucr

Area i-C5 acre

INor sugpesied

Not suggested

A

® corpP
¢ TCPO
d Planning

Commission

Not suggested

Cﬂn!l rucrion cost

- Sub Centre: Ry 2,09.000
- Public Health Centre
(PHC) : Rs. 10,45,000 -
Rs. 12,5400

- Community Health Cencre
(CHC)

Rs. 31.35.000-41 82,58
Onher coste

- 8C: Not available

- PHC: Rs 3,123,500

- CHC: Rs. 10.45.007

- SC: Not available

- PHC: 1,04,50

- CHC: 4,138,000
fexciuding sponsared

schemes & programmes)

Source:

S.F.C. Symposium

114
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