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EXECUTIVE SUMMARY

The report examines the complex challenges and opportunities inherent in
revitalizing urban brownfields, focusing specifically on the Talkatora Industrial
Area in Lucknow, India. Urban brownfields, defined as abandoned or
underutilized industrial sites complicated by real or perceived environmental
contamination, present significant barriers to urban development while
simultaneously offering immense potential for sustainable growth. This study
delves into the historical context of Talkatora's industrial decline, analyzes its
current environmental and socio-economic profile, and evaluates existing
redevelopment initiatives within the broader Indian policy landscape. The
analysis reveals that while current efforts in Talkatora primarily focus on
residential conversion, a more comprehensive, integrated approach is necessary
to address environmental legacies, ensure equitable community benefits, and
foster long-term urban sustainability. The report concludes with strategic
recommendations for Talkatora, drawing lessons from successful brownfield
revitalization projects across India to advocate for proactive environmental
remediation, diversified land use, innovative financing, and robust stakeholder

engagement.
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CHAPTER 1: INTRODUCTION
1.1 Background

Urbanization is a global phenomenon, leading to the rapid expansion of cities
and, concurrently, the decline of older industrial zones. These areas, often
termed "brownfields," are legacies of past industrial activities, characterized by
real or perceived environmental contamination, blight, and underutilization.
Their presence can severely diminish the aesthetic and economic appeal of
urban areas, leading to decreased property values and, in some instances,
increased crime rates. While posing significant environmental and health risks,
brownfields also represent prime opportunities for urban regeneration, offering
strategically located land for new development without encroaching on
greenfield sites. Economically, brownfield revitalization can significantly increase
the local tax base and stimulate job creation, acting as a catalyst for broader
neighbourhood regeneration. The revitalization of these areas is crucial for
fostering sustainable urban growth, enhancing environmental quality, and

promoting socio-economic development.

In India, a nation undergoing rapid industrialization and urbanization,
brownfields are becoming increasingly pertinent. Many cities, including
Lucknow, the capital of Uttar Pradesh, host numerous defunct or struggling
industrial areas that have transitioned into brownfield sites. These areas, once
economic powerhouses, now stand as spatial and environmental liabilities, often

contributing to urban decay and hindering the city's holistic development.
1.2 Defining Urban Brownfields: Characteristics, Causes, and Impacts

Brownfields are fundamentally properties where the presence or potential

presence of hazardous substances, pollutants, or petroleum creates a significant




barrier to redevelopment. These sites are frequently situated in economically
struggling neighbourhoods, often accompanied by deteriorated infrastructure
and visible blight. Their historical evolution is deeply intertwined with the cycles
of industrialization and subsequent deindustrialization that have reshaped urban
landscapes globally. As industries declined or relocated, these sites were
frequently abandoned, leaving behind a legacy of contamination and neglect.
This process is further influenced by broader urban planning policies, zoning

regulations, and prevailing economic trends.

The environmental consequences of brownfields are profound, encompassing
soil and groundwater contamination, air pollution, and the potential for direct
exposure to hazardous substances. Socially, these sites can lead to a decline in
property values, contribute to higher crime rates, and negatively impact
community health and overall well-being. A particularly concerning aspect is the
perpetuation of environmental injustices, as brownfield sites are
disproportionately located in low-income and minority communities,

exacerbating existing socioeconomic disparities.

While the global understanding of brownfields is well-established, India faces a
unique challenge in this regard. Research indicates that "India is still in the initial
stages of defining brownfields, as no attempts have ever been made by
researchers to define it and no definition is available for it in the Indian context"
[17]. Although a proposed definition identifies brownfields as "previously used,
derelict, or polluted land," [17] the absence of a standardized, legally recognized
definition creates a significant regulatory and policy void. This lack of clarity can
lead to inconsistencies in how brownfield sites are identified, assessed, and
redeveloped across different states or urban centres. Such a fragmented

approach could impede comprehensive and coordinated national brownfield




revitalization efforts, making it difficult to effectively track progress and allocate

resources efficiently.

1.3 Significance of Brownfield Revitalization

The revitalization of brownfields offers multifaceted benefits:

Environmental Remediation: Cleaning up contaminated land reduces
health risks and restores ecological functions, promoting public health and
supporting the integration of green infrastructure within the redeveloped

site.

Economic Regeneration: Redeveloped brownfields create new jobs,
attract investment, and increase property values, contributing to local
economies and acting as a catalyst for broader neighborhood

regeneration.

Social Equity: Thoughtful redevelopment can provide affordable housing,
green spaces, and community amenities, improving quality of life for

urban residents, and addressing environmental justice concerns.

Sustainable Land Use: Reusing existing urban land reduces pressure on
greenfield sites, promoting compact and sustainable urban forms and

curbing urban sprawl.

Improved Urban Aesthetics: Transforming dilapidated areas into vibrant
spaces enhances the overall appeal and livability of cities, reducing urban

blight.

1.4 Context of Lucknow and the Talkatora Industrial Area

Lucknow, a historic city in northern India, has experienced significant urban

growth and industrial activity over the past decades. The Talkatora Industrial




Area, located strategically in the western part of the city, represents a
guintessential brownfield challenge. Established as a manufacturing hub, many
of its industries have either closed down or are operating below capacity, leaving
behind derelict structures, potential contamination, and socio-economic
stagnation. Talkatora has been identified as an "industrial" monitoring station
within Lucknow, with historical data reflecting its air quality profile [18].
Critically, industrial plots in Talkatora, along with Aishbagh, were explicitly noted
to have been shut down because they became surrounded by residential
colonies, leading to numerous vacant plots now approved for residential
conversion [23]. This complex interplay between historical industrialization,
contemporary urban pressures, and the environmental and social implications
of reactive land-use changes makes Talkatora an invaluable site for in-depth

analysis.
1.5 Research Problem

Despite the growing recognition of brownfield challenges in India, there is a
dearth of comprehensive case studies and practical frameworks tailored to the
Indian context, particularly concerning the complexities of land ownership,
environmental regulations, financial mechanisms, and socio-cultural dynamics.
The Talkatora Industrial Area exemplifies these challenges, lacking a cohesive
revitalization strategy that addresses its multi-dimensional issues. The absence
of such a framework perpetuates environmental degradation, hinders economic

growth, and limits the realization of the area's urban potential.
1.6 Research Questions

1. What are the historical industrial activities and the current environmental

conditions of the Talkatora Industrial Area that classify it as a brownfield?




2. What are the major environmental, legal, financial, and socio-economic
challenges hindering the revitalization of brownfield sites within the

Talkatora Industrial Area?

3. What are the key opportunities for the sustainable redevelopment of the
Talkatora Industrial Area, considering its strategic location and existing

urban infrastructure?

4. What kind of policy interventions, remediation strategies, urban planning
approaches, and financial models are most appropriate and feasible for

the successful revitalization of the Talkatora Industrial Area?
1.7 Research Objectives

1. To document the industrial history and assess the current environmental

status of the Talkatora Industrial Area, identifying specific brownfield sites.

2. To analyze the primary challenges associated with brownfield
revitalization in the Talkatora Industrial Area, including contamination,

regulatory hurdles, financial viability, and community concerns.

3. To identify and evaluate the socio-economic and spatial opportunities for

the redevelopment of the Talkatora Industrial Area.

4. To propose a comprehensive, multi-stakeholder revitalization model and
a set of policy recommendations for the sustainable transformation of the

Talkatora Industrial Area.
1.8 Scope of the Study

This study focuses exclusively on the Talkatora Industrial Area in Lucknow, Uttar
Pradesh, India. It will cover the environmental, economic, social, legal, and urban

planning aspects relevant to brownfield revitalization. The study will not




undertake detailed site-specific geotechnical investigations or exhaustive
contaminant analysis, but rather rely on existing reports, qualitative
assessments, and generally accepted brownfield typologies. The proposed
model and recommendations will be conceptual and strategic, rather than

detailed engineering or architectural plans.




CHAPTER 2: LITERATURE REVIEW
2.1 Principles and Best Practices in Brownfield Redevelopment

Effective brownfield revitalization is a multi-faceted process built upon several
core principles and best practices that integrate environmental, economic, and

social considerations.
2.1.1 Site Assessment, Remediation, and Risk Management

The initial and foundational step in brownfield redevelopment is a thorough
assessment and preparation of the site [26]. This typically commences with a
Phase | Environmental Site Assessment (ESA), which involves a meticulous
review of historical records and a detailed site inspection to identify potential
environmental hazards [26]. Should potential contamination be identified, a
Phase Il ESA is conducted to collect and analyze samples to confirm the presence,

type, and extent of contaminants [26].

Once contamination is confirmed, appropriate cleanup strategies are
implemented. These may include excavation and removal of contaminated soil,
advanced groundwater treatment and remediation techniques, or the capping
and containment of contaminated areas to prevent exposure [26].
Environmental remediation is not merely a technical requirement; it is a crucial
intervention for improving public health and supporting the integration of green

infrastructure within the redeveloped site.

Integral to this process is robust risk management. This involves not only
conducting comprehensive environmental assessments but also developing
contingency plans to address unexpected risks or challenges that may arise
during cleanup or redevelopment [26]. Clear communication and collaboration

among all stakeholders are vital for managing these risks effectively [26].




Furthermore, legal frameworks often provide specific liability exemptions for
innocent landowners and prospective purchasers, which helps to mitigate
financial risks and encourage investment in brownfield sites [28]. The technical
aspects of environmental assessment and remediation are deeply intertwined
with the economic considerations of cleanup costs and the social implications of
future land use. This interdependency highlights that a holistic approach, where
environmental, economic, and social dimensions are addressed simultaneously,

is critical for achieving truly sustainable and equitable brownfield revitalization.
2.1.2 Feasibility, Potential Reuses, and Sustainable Development

Following environmental assessment, a comprehensive feasibility study is
essential to determine the most viable and beneficial future uses for a
brownfield site. This involves conducting market analyses to assess demand,
developing detailed site planning and design proposals, evaluating existing
infrastructure and planning for necessary upgrades, and ensuring full regulatory
compliance and permitting [26]. One significant advantage of brownfield
properties is their often prime urban locations, which, despite potential
contamination, can allow them to be acquired at a reduced cost, potentially

increasing profit margins for developers [4].

The potential reuses for brownfield sites are diverse, ranging from housing,
retail, and industrial facilities to mixed-use developments, or even public and
non-profit uses such as parks and recreational areas. Adaptive reuse, a key
strategy in brownfield revitalization, can transform neglected industrial spaces
into vibrant cultural hubs, dynamic mixed-use developments, or much-needed
green spaces. This approach inherently encourages resource efficiency by
repurposing existing structures, thereby reducing the need for new construction

and minimizing waste [5].




Ultimately, brownfield redevelopment aligns strongly with principles of
sustainable urban growth, contributing to broader climate goals. Incorporating
green building standards, renewable energy solutions, and permeable surfaces
further enhances the environmental benefits of these projects, creating more

resilient and ecologically sound urban environments [7].
2.1.3 Stakeholder Engagement and Community Involvement

The success of brownfield redevelopment projects is heavily reliant on robust
collaboration among a diverse array of stakeholders. This includes government
agencies at local, state, and national levels, private developers and investors,
environmental consultants, legal and financial advisors, community

organizations, and environmental advocacy groups.

Community involvement is not merely a procedural step but is fundamental to
the legitimacy and long-term success of brownfield programs. Strategies for
effective engagement encompass public meetings and outreach initiatives,
conducting community surveys to gather feedback, establishing partnerships
with local organizations and businesses, and implementing education and job
training programs [26]. Active participation from the community ensures that
redevelopment projects are designed and implemented in a manner that
genuinely benefits local residents and enhances their quality of life [26]. This
participatory approach is particularly important in addressing environmental
justice concerns, which highlight the disproportionate impact of environmental
hazards on marginalized communities and advocate for an equitable distribution
of environmental benefits and burdens [2]. The active involvement of the
community can shape the vision for reuse and build essential support for
necessary funding, demonstrating how social engagement directly influences

both economic and environmental outcomes.




2.2 National and State-Level Brownfield Policies in India

India's approach to urban development and brownfield management has

evolved, reflecting a growing recognition of these sites' potential.
2.2.1 Evolution of Urban Renewal and Brownfield Policy in India

Brownfield projects are increasingly recognized as a foundational element of
India's urban renewal strategy. The Union Budget 2024-25 underscored this by
allocating significant funds for urban development and emphasizing a
framework for "creative brownfield redevelopment" to stimulate smart city

growth. This marks a notable shift in policy focus.

Earlier initiatives, such as the Jawaharlal Nehru National Urban Renewal Mission
(JNNURM), launched in 2005, aimed broadly at the integrated development of
urban infrastructure and basic services, particularly for the urban poor [21].
JNNURM sought to encourage planned urban development, reduce congestion
in older city areas, and foster public-private partnerships for service delivery.
While INNURM provided a general framework for urban improvement, the more
recent emphasis on "creative brownfield redevelopment" in the Union Budget
indicates a more specific and targeted recognition of brownfields as distinct
assets for urban growth. This progression suggests a maturing policy landscape
that moves beyond general urban renewal to acknowledge the unique
challenges and opportunities presented by contaminated and underutilized
industrial lands. This shift provides a stronger policy impetus for brownfield-

specific interventions and a more strategic approach to urban infill development.
2.2.2 Key Environmental and Urban Planning Legislation and Initiatives

India's environmental protection framework is primarily anchored by the

Environmental Protection Act of 1986 [31]. This landmark legislation is crucial




for safeguarding the environment, regulating pollution, and managing hazardous
substances across the country. It empowers the central government to set
environmental quality standards, issue directives to industries, and mandate
Environmental Impact Assessments (EIAs) for industrial projects before they
commence operations. The Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016, also address the management of

hazardous waste relevant to contaminated brownfield sites.

At the state level, the Uttar Pradesh Pollution Control Board (UPPCB) is the
statutory organization responsible for implementing these environmental laws
and rules within Uttar Pradesh [3]. The UPPCB enforces provisions under the
Water (Prevention and Control of Pollution) Act of 1974, the Air (Prevention and
Control of Pollution) Act of 1981, and the broader Environment Protection Act
of 1986. Its functions include issuing No Objection Certificates and Consents for

industrial operations, as well as monitoring water and air quality across the state.

In terms of urban planning, the Uttar Pradesh Urban Planning and Development
Act of 1973 provides the legal framework for planned development in the state
[37]. This Act mandates the creation of Master Plans and Zonal Development
Plans, which regulate land use and building operations within designated
development areas. The Lucknow Development Authority (LDA) is the primary
agency tasked with formulating and executing these master plans and land use
regulations for Lucknow, aiming to ensure sustainable growth and a well-
organized urban environment [33]. The Lucknow Master Plan 2031, for instance,
is a comprehensive urban development blueprint designed to expand the city's
area significantly, incorporating new villages and outlining major infrastructure
projects, including a Green Corridor and a 104-kilometer Outer Ring Road [40].

The LDA is also actively implementing Transit-Oriented Development (TOD)




along the Lucknow Metro corridor, aiming to foster high-density, mixed-use

development around transit nodes [33].

Beyond legislative frameworks, several government initiatives and funding
mechanisms aim to facilitate brownfield redevelopment in India. The Smart
Cities Mission, for instance, actively leverages brownfield sites to achieve
optimal land use, promote sustainable urban growth, and enhance urban
connectivity [9]. A significant recent initiative is the PM Mega Integrated Textile
Region and Apparel (PM MITRA) Parks scheme. This program, backed by a
substantial outlay of Rs. 4,445 crore, explicitly targets both greenfield and
brownfield sites for the development of large-scale, modern industrial
infrastructure for the textile industry [36]. Notably, one of the seven approved
PM MITRA Parks is being developed in Lucknow, specifically in Attari village,
Malihabad block, aiming to attract significant investment (estimated at Rs.
10,000 crore) and generate approximately 3 lakh direct and indirect employment

opportunities [34].

Funding for brownfield redevelopment often involves a mix of public and private
capital. Strategies include public-private partnerships (PPPs), federal grants, and
financial incentives such as tax increment financing (TIF), which captures

increased property taxes from redeveloped sites to reimburse developers.

While the PM MITRA Park scheme represents a strategic, large-scale brownfield
initiative, it is sector-specific and located outside the immediate Talkatora area.
The general urban planning acts and smart city initiatives provide a broader
framework for urban development. However, a dedicated, comprehensive
brownfield policy that addresses all types of abandoned industrial sites with
their specific contamination and socio-economic contexts, beyond specific

industrial parks or residential conversions, appears less defined at the state or




city level for Lucknow. This suggests a potential for fragmented or opportunistic

redevelopment rather than a strategic, city-wide brownfield management

approach that could maximize the potential of all such sites.

2.3 Economic, Social, and Environmental Impacts of Brownfields

2.3.1 Environmental Impacts

Soil and Groundwater Contamination: Release of hazardous substances
(heavy metals, organic pollutants, asbestos) from past industrial activities
contaminates soil and groundwater, posing risks to ecosystems and

human health.

Air Pollution: Volatile organic compounds (VOCs) and dust from

dilapidated structures contribute to air pollution.

Habitat Degradation: Abandoned sites often become dumping grounds,

leading to loss of biodiversity and degraded ecological functions.

2.3.2 Economic Impacts

Depressed Property Values: Contamination stigma and blight reduce land

values in and around brownfield sites [2].

Loss of Tax Revenue: Underutilized land generates minimal property tax,

impacting municipal revenues.

Discouraged Investment: Perceived risks and high remediation costs deter

private investment.

Increased Infrastructure Costs: Redevelopment on greenfield sites often
necessitates expensive new infrastructure, whereas brownfield

redevelopment can leverage existing utilities.

2.3.3 Social Impacts




Public Health Risks: Exposure to contaminants through direct contact,
inhalation, or consumption of contaminated water/food can lead to

various health ailments [15].

Community Blight and Stigma: Brownfields often create unsightly
landscapes, fostering a sense of neglect and deterring community
development [6]. They can lead to higher crime rates and negatively

impact community health and overall well-being [2].

Loss of Public Amenity: These areas are often inaccessible or unsafe for

public use, limiting recreational or social opportunities.

Environmental Justice Concerns: Brownfields are disproportionately
located in low-income or minority communities, exacerbating existing

socio-economic disparities [2].

2.4 Case Studies (Brief Examples)

Ruhr Valley, Germany: A post-industrial landscape transformed through a
combination of ecological restoration, cultural preservation (e.g.,
Zollverein Coal Mine Industrial Complex), and new economic

development.

Gas Works Park, Seattle, USA: A former coal gasification plant was
remediated and converted into a popular public park, showcasing

successful adaptive reuse and public access.

King's Cross, London, UK: A large brownfield site transformed into a major
mixed-use urban quarter, integrating transport hubs, commercial spaces,

and residential areas through extensive public-private collaboration.

2.5 Gaps in Existing Literature




While extensive literature exists on brownfield revitalization in developed
countries, there is a significant research gap concerning the specific challenges
and opportunities in developing nations like India. Key areas requiring further

exploration include:

o Applicability of Western Models: How well do established remediation
and financial models transfer to India's regulatory, socio-economic, and

land ownership contexts?

o Informal Sector Integration: How can brownfield redevelopment
accommodate and benefit the informal economies often prevalent

around such sites in Indian cities?

« Community Engagement: Effective strategies for meaningful public
participation and addressing social equity concerns in highly diverse and

often marginalized communities.

o Data Availability and Transparency: Lack of comprehensive data on
contaminated sites and opaque land records complicate assessment and

planning.

« Integrated Policy Frameworks: The need for a cohesive national and
state-level policy that bridges environmental, urban planning, and

economic development objectives specifically for brownfields.

This thesis aims to address some of these gaps by providing a detailed case study
of the Talkatora Industrial Area, offering insights and a proposed model relevant

to the Indian context.




CHAPTER 3: METHODOLOGY
3.1 Research Approach

This thesis adopts a mixed-methods research approach, integrating both
gualitative and quantitative data collection and analysis. This approach allows
for a comprehensive understanding of the complex brownfield revitalization
issues, providing both in-depth insights into specific challenges and broader
contextual understanding. The primary research strategy is a case study

approach, focusing on the Talkatora Industrial Area in Lucknow.
3.2 Case Study Approach Justification
The case study approach is justified for several reasons:

« In-depth Understanding: It allows for an intensive investigation of a
contemporary phenomenon (brownfield revitalization) within its real-life

context.

« Exploratory Nature: Given the limited empirical research on brownfields
in Indian cities, a case study can generate rich, detailed insights and

hypotheses.

« Contextual Relevance: It enables the examination of unique local factors
(e.g., land ownership patterns, specific industrial legacies, socio-political

dynamics) that influence revitalization efforts in Lucknow.

« Theory Building/Refinement: Findings from the case study can contribute
to refining existing brownfield theories or developing new context-specific

frameworks.
3.3 Data Collection Methods

3.3.1 Primary Data Collection




Key Informant Interviews:

o

Purpose: To gather qualitative data on perceptions, challenges,

opportunities, and policy gaps from relevant stakeholders.

Participants: Officials from local government bodies (Lucknow
Development Authority, Pollution Control Board, Municipal
Corporation), urban planners, environmental consultants, real
estate developers, industry representatives, and local community

leaders/representatives.

Method: Semi-structured interviews to allow for flexibility and

exploration of emergent themes.

Site Visits and Observations:

o

Purpose: To gain firsthand understanding of the physical conditions
of brownfield sites, identify land wuse patterns, observe

environmental degradation, and assess accessibility.

Method: Systematic observation, photographic documentation,
and preliminary mapping of key features and potential

contamination sources.

Community Surveys/Focus Groups (if feasible):

o

Purpose: To understand the perspectives, concerns, and aspirations
of local residents regarding the industrial area and its potential

redevelopment.

Method: Structured questionnaires or facilitated focus group
discussions to gather demographic information, perceived impacts,

and desired future uses.




3.3.2 Secondary Data Collection
o Archival Research:

o Purpose: To trace the historical industrial development of Talkatora,

identify types of industries, and understand past land use changes.

o Sources: Historical maps, city planning documents, industrial

directories, old newspaper archives, government reports.
» Policy and Legal Document Review:

o Purpose: To understand the existing environmental regulations,
urban planning policies, land acquisition laws, and economic
incentive schemes relevant to brownfield sites in India and Uttar

Pradesh.

o Sources: Acts, rules, guidelines from central and state government

ministries (e.g., MoEFCC, MoHUA), municipal bylaws.
o Academic Literature:

o Purpose: To establish the theoretical framework, understand global

best practices, and identify research gaps.

o Sources: Peer-reviewed journals, books, conference papers, theses,
and reports on brownfield revitalization, urban planning,

environmental remediation, and sustainable development.
« Spatial Data:

o Purpose: To analyze current land use, identify brownfield clusters,

and assess the area's integration with the broader urban fabric.




o Sources: GIS data, satellite imagery (e.g., Google Earth), city master

plans, land records.
« Reports and Publications:

o Purpose: To obtain baseline data on environmental conditions,
socio-economic indicators, and developmental challenges specific

to Lucknow.

o Sources: Reports from government agencies, research institutions,

NGOs, and local planning authorities.
3.4 Data Analysis Techniques
o Thematic Analysis (Qualitative Data):
o Application: For interview transcripts and focus group discussions.

o Method: Identifying recurring themes, patterns, and categories
related to challenges, opportunities, and stakeholder perspectives

on brownfield revitalization.
« Content Analysis (Document Review):

o Application: For policy documents, legal frameworks, and historical

records.

o Method: Systematically examining the content to identify key
provisions, policy gaps, and historical trends relevant to brownfield

management.
« SWOT Analysis (Strategic Planning):

o Application: For synthesizing findings on Talkatora's potential.




o

Method: Identifying Strengths (internal advantages), Weaknesses
(internal disadvantages), Opportunities (external favorable factors),
and Threats (external unfavorable factors) related to the

revitalization project.

Spatial Analysis (GIS Data):

Application: For maps and satellite imagery.

Method: Using GIS software to analyze land use changes, proximity
to infrastructure, identification of brownfield clusters, and potential

redevelopment zones.

Comparative Analysis:

Application: For comparing Talkatora's situation with international

and national brownfield case studies.

Method: Drawing parallels and distinctions to identify transferable

lessons and context-specific challenges.

3.5 Ethical Considerations

Informed Consent: Ensuring all interviewees are fully aware of the
research purpose, their voluntary participation, and confidentiality of

their responses.

Anonymity and Confidentiality: Protecting the identity of participants,

especially for sensitive information, unless explicit permission is granted.

Data Security: Storing all collected data securely to prevent unauthorized

access.

Researcher Objectivity: Maintaining an impartial stance during data

collection and analysis to avoid bias.




3.6 Limitations of the Methodology

« Data Availability: The availability of precise environmental contamination
data for brownfield sites in India, including Talkatora, can be limited or
proprietary, necessitating reliance on general typologies and stakeholder

perceptions.

o Access to Key Informants: Gaining access to high-level government

officials or industry representatives for interviews might be challenging.

« Time and Resources: The scope of the study is constrained by time and
financial resources, limiting the depth of quantitative analysis (e.g.,

detailed cost-benefit analysis of specific remediation techniques).

o Generalizability: As a case study, findings may not be directly
generalizable to all brownfield sites in India, but the proposed framework

offers a transferable approach.




CHAPTER 4: CASE STUDY: TALKATORA INDUSTRIAL AREA, LUCKNOW
4.1 Historical Background and Industrial Legacy of Talkatora

Lucknow, the capital of Uttar Pradesh, has a long and distinguished history as a
significant center of governance, administration, education, and commerce.
Historically, the city has been renowned for its traditional crafts, most notably
'‘Chikan' embroidery, a skill that dates back over 200 years and contributes
significantly to India's textile production [33]. The broader industrial
development within Uttar Pradesh has been actively promoted by the Uttar
Pradesh State Industrial Development Corporation (UPSIDC) since its
incorporation in 1961, which is dedicated to developing industrial infrastructure

across the state [38].

Talkatora, specifically, has been designated as an industrial area within Lucknow
[19]. While the precise historical industrial activities in Talkatora are not
exhaustively detailed in all public records, the presence of furniture
manufacturers and related services in the Talkatora Industrial Estate suggests a
history of light to medium manufacturing and ancillary industries, including
cushion furniture, carpentry, modular kitchens, steel almirahs, and timber [11].
However, a critical turning point for Talkatora, and the nearby Aishbagh
industrial area, was the decision to shut down industries because they became
increasingly surrounded by residential colonies [23]. This phenomenon led to
many industrial plots becoming vacant, with some entrepreneurs repurposing
them as godowns or warehouses [23]. The owners of these lands had long
advocated for government approval to convert these plots for housing purposes,

a demand that was eventually met [23].

The decline of industries in Talkatora, directly caused by the expansion of

residential areas around them, illustrates a significant urban planning paradox.




This indicates that uncontrolled urban sprawl and densification, while often seen
as indicators of growth, can inadvertently create brownfields by rendering
industrial operations untenable in increasingly residential zones. The
subsequent push to convert these industrial plots to residential use, driven by
market demand for housing, means that the very force that contributed to the
creation of the brownfield is now dictating its redevelopment path, highlighting
a reactive rather than a strategically planned approach to industrial land

transition.

Table 1: Key Historical Industrial Activities and Decline Factors in Talkatora

Aspect Description Sources
Historical An important  center of  governance, | [33, 38]
Industrial administration, commerce, and traditional crafts
Presence like 'Chikan' embroidery. Broader industrial
(Lucknow) development has been supported by UPSIDC
since 1961.
Specific Historically, an industrial area, it currently|[11, 19]
Industries in | includes furniture manufacturers and related
Talkatora services (e.g., cushion furniture, carpentry,

modular kitchens, steel almirahs, timber).

Reasons for | Industries were shut down due to being|[23]
Decline surrounded by expanding residential colonies.
This led to industrial plots becoming obsolete for

their original purpose.




Current  Land | Many industrial plots are vacant. Some | [23]
Use (Post- | entrepreneurs have started using plots as
Decline) godowns and warehouses. Approved for

residential conversion.

4.2 Current Status of the Area

The Talkatora Industrial Area today presents a stark contrast to its former

bustling self.
4.2.1 Land Use

o Dominance of Derelict Structures: Many factory buildings are abandoned,
dilapidated, or partially dismantled, serving as evidence of past industrial

activity.

« Informal Settlements: Pockets of informal settlements have emerged in
and around the abandoned premises, often comprising former factory

workers or migrant laborers.

o Mixed-Use Encroachment: Some areas show signs of informal commercial
activities or residential encroachment, blurring the lines between

industrial and other land uses.

« Underutilized Open Spaces: Vacant land parcels, once used for industrial
storage or waste disposal, now lie barren or are used for informal

dumping.

« Active but Struggling Units: A few industrial units continue to operate,
often facing challenges of outdated technology, high operational costs,

and competition.
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Figure 1: Lucknow Land use Distribution 2004-05 and 1987 (Revised CDP
Lucknow Vol 1. under JINURM).

4.2.2 Environmental Conditions

« Air Quality Profile: Pollutants, Levels, and Trends: Lucknow, including the
Talkatora area, consistently faces significant air pollution challenges. Data
collected between 2016 and 2022 from various monitoring stations,
including Talkatora, reveals persistently high concentrations of Respirable
Suspended Particulate Matter (RSPM-PM10) and Carbon Monoxide (CO)
[18]. Annual average concentrations of RSPM in Lucknow varied between
148.74 and 323.05 pg m=3, while CO levels ranged from 27.38 to
33.89 yg m= [18]. For Talkatora specifically, PM10 levels remained
consistently high, averaging around 214-229 pg/m? annually between
2016 and 2020, and CO levels were also elevated [19]. While seasonal
variations show the lowest RSPM concentrations during the monsoon, the
highest levels were recorded during the post-monsoon period [18].
Despite a temporary decline in pollution levels during the COVID-19
lockdown in 2020, CO and RSPM concentrations did not fall below

recommended limits, indicating a persistent and insufficient local




pollution control [18]. Vehicular emissions are identified as a primary
contributor to air pollution in Lucknow, significantly impacting PM10 and
CO levels, suggesting that ongoing urban activities, not just industrial
legacy, contribute to the area's air quality challenges [14]. The persistence
of these pollutants even during periods of reduced industrial activity
highlights the pervasive nature of air quality issues in the region,
demanding comprehensive strategies that extend beyond addressing only

industrial sources.
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Figure 2: PM10 levels in Lucknow in residential, commercial and industrial area

from 2010-13 (Revised CDP Lucknow Vol 1. under JINURM).

Table 2: Annual and Seasonal Average Air Pollutant Concentrations in Talkatora

(2016-2020)

Pollutant | Year 2016 (ug/m3) | 2017 [2018 [2019 | 2020

(ng/m3) | (ug/m?) | (ng/m3) | (ng/m?3)

Annual PM10 216.59 214.07 |229.43 |224.60 |221.73

Average |SO; 7.92 8.85 7.96 8.62 7.95

Seasonal




NO, 27.38 27.04 30.59 31.77 33.46
PM10 276.07 268.09 |337.43 |275.31 |287.89
(Winter)
PM10 253.60 231.83 | 255.75 |295.94 |211.42
(Summer)
PM10 106.00 137.37 | 156.05 |170.96 |81.59
(Monsoon)
PM10 (Highest
(Post- recorded, up
Monsoon) |to 447.47 pug

m3 for

Lucknow

overall) 8

Note: Data for CO is provided as a range for Lucknow city overall, but it is not

specific to Talkatora in the provided snippets. Seasonal PM10 data for Talkatora

is directly from [19].

Soil and Groundwater Contamination: Types, Sources, and Associated
Health Risks: While specific soil and groundwater contamination data for
the Talkatora Industrial Area is not explicitly provided in the available
information, general trends and common industrial contamination types
in India offer critical insights into potential issues. Industrial areas in India
are frequently associated with various pollutants, including heavy metals
such as aluminium, nickel, arsenic, barium, cadmium, iron, lead, and zinc,
as well as nitrates, fluoride, and uranium [13]. These contaminants

typically originate from industrial effluents, untreated urban sewage




discharge, agricultural runoff containing pesticides and fertilizers, and
improper waste management practices [13]. The fact that Talkatora was
an active industrial area, and that brownfields are defined by "real or
perceived environmental contamination" [1], strongly suggests that the
site is likely to harbor such issues in its soil and groundwater. The recent
approval for residential conversion of these industrial plots [23], without
explicit public detailing of prior comprehensive soil and groundwater
cleanup, raises a significant concern. Residential development on
potentially contaminated land could expose new residents to severe
health risks, including kidney damage, liver damage, various forms of
cancer, skin lesions, nervous system damage, and respiratory problems
[15]. Specific concerns include methemoglobinemia (blue baby syndrome)
linked to high nitrate levels in drinking water, and the carcinogenic effects
of long-term arsenic exposure, which can lead to cancers of the skin, lungs,
bladder, and kidneys [15]. This highlights a critical gap in the publicly
available information and underscores a crucial area for future, in-depth
environmental investigation and rigorous policy enforcement to ensure
public safety during Talkatora's revitalization. The hidden environmental
legacy of industrial sites, if not thoroughly addressed, can undermine the
very purpose of urban renewal by transferring environmental burdens to

new populations.

Aesthetic Blight: The general appearance of decay, overgrown vegetation,
and accumulated waste creates a visually unappealing environment.
Derelict industrial sites, such as those found in Talkatora, are direct
contributors to urban decay. Their dilapidated, abandoned buildings and
neglected landscapes create visual blight, which in turn leads to a

depreciation in surrounding property values [2]. Beyond aesthetics, these




vacant or underutilized lands are often misused, becoming unofficial

garbage dumps or sites for criminal and illegal activities [6].

4.2.3 Socio-Economic Profile

High Unemployment/Underemployment: Closure of industries has led to
job losses, with many former workers now underemployed or engaged in

informal sector activities.

Low Income Levels: The area generally exhibits lower-income households

compared to other parts of Lucknow.

Limited Access to Services: Infrastructure like proper sanitation, clean
water, and green spaces is often inadequate, particularly in informal

settlements.

Health Concerns: Residents living near brownfield sites may face health

risks due to prolonged exposure to pollutants [6].

Social Stigma: The area often carries a stigma associated with pollution
and poverty, impacting social mobility and investment. The physical decay
and blight associated with these sites contribute to a lower standard of
living and can erode the "sense of community" and "place identity" among

residents [6].
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Figure 3: Socio-economic challenges in Talkatora Industrial Area, Lucknow.
4.3 Identification of Brownfield Sites within Talkatora

Based on visual surveys, historical land use maps, and existing reports, specific
brownfield sites within Talkatora Industrial Area can be identified. These typically

include:

» Closed Textile Mills: Large land parcels with extensive derelict buildings,
often showing signs of asbestos and chemical residues.

o« Former Chemical Plants: Smaller, highly contaminated sites where
hazardous chemicals were processed or stored.

« Abandoned Foundry/Metalworking Units: Sites with potential heavy
metal contamination.

« Informal Waste Dumps: Areas used for unauthorized disposal of industrial
and municipal waste.

o Underutilized Industrial Plots: Vacant plots within the industrial estate
that have never been fully developed or have been abandoned due to
perceived contamination risks.

4.4 Challenges Faced in Revitalization

4.4.1 Environmental Contamination




Lack of Comprehensive Data: Limited detailed site investigation data
makes it difficult to assess the extent and type of contamination

accurately.

High Remediation Costs: Cleanup of heavily contaminated sites can be

prohibitively expensive, deterring private developers [9].

Regulatory Complexity: Navigating multiple environmental regulations

and obtaining various clearances can be time-consuming and challenging

[9].

Residual Risk: Even after remediation, there can be perceived or actual

residual risks, impacting public acceptance and future use.

4.4.2 Legal Issues

Fragmented Ownership: Many industrial plots have complex ownership
structures (e.g., multiple owners, disputed titles, leasehold vs. freehold),

complicating land assembly.

Legacy Liability: Assigning responsibility for historical contamination and

past pollution can be a major legal hurdle for new developers.

Outdated Zoning Regulations: Existing zoning may restrict flexible, mixed-
use redevelopment, necessitating cumbersome re-zoning processes. The
Lucknow Development Authority's (LDA) current specific focus for
Talkatora's redevelopment appears to be primarily on the residential
conversion of industrial plots [23], suggesting a reactive approach driven
by immediate housing demand, rather than being fully integrated into a
proactive, multi-functional brownfield strategy that leverages broader

urban planning tools like TOD for diverse reuses.




Enforcement Gaps: Weak enforcement of environmental laws and land

use regulations can hinder effective brownfield management.

4.4.3 Financial Constraints

High Upfront Costs: Remediation, demolition, and infrastructure

upgrades require substantial initial investment [9].

Difficulty in Securing Financing: Traditional financial institutions may be

reluctant to fund projects on brownfield sites due to perceived risks.

Low Return on Investment (ROI): The time and cost involved can lead to

lower or delayed ROl compared to greenfield developments.

Lack of Incentives: Absence of strong financial incentives (e.g., tax breaks,
grants) from government bodies specific to brownfield redevelopment in

India.

4.4.4 Social Resistance and Equity Concerns

Displacement of Informal Settlements: Redevelopment might lead to the
displacement of existing informal communities living on or near

brownfield sites, raising social equity concerns [9].

Gentrification: Successful revitalization might lead to increased property

values, potentially pricing out original residents or businesses.

Lack of Community Participation: Insufficient engagement with local

communities can lead to mistrust and resistance to proposed projects [9].

Health Fears: Local communities may remain wary of potential health
risks even after remediation, impacting social acceptance of new

developments.

4.5 Opportunities for Redevelopment




Despite the challenges, the Talkatora Industrial Area presents significant

opportunities for sustainable redevelopment:

4.5.1 Strategic Location

Proximity to City Center: Its location close to Lucknow's central business
district and residential areas makes it highly attractive for urban infill
development.

Connectivity: Well-connected to major arterial roads, public
transportation networks, and railway lines, offering excellent accessibility.
Access to Labor Pool: Existing local communities provide a potential

workforce for new businesses.

4.5.2 Existing Infrastructure

Utility Connections: Presence of existing electricity, water, and sewerage
lines, reducing the need for extensive new infrastructure development

(though upgrades might be necessary).

Road Network: An established road network within the industrial area can

be upgraded and integrated into a new urban fabric.

Former Buildings for Adaptive Reuse: Some structurally sound industrial
buildings might be suitable for adaptive reuse, preserving architectural
heritage and reducing construction costs. Lucknow itself has
demonstrated a commitment to adaptive reuse, particularly with its
historic sites, converting heritage buildings into boutique hotels, cultural
spaces, restaurants, cafes, book cafes, libraries, event venues, interactive
museums, and art galleries (e.g., Chhatar Manzil as a heritage hotel, Gomti

riverbanks as a cultural hub) [42].

4.5.3 Potential for Economic Growth




« New Commercial and Residential Hubs: The area can be transformed into
a vibrant mixed-use precinct, offering commercial spaces, offices,
residential apartments, and retail outlets.

« Job Creation: Both direct (construction) and indirect (new businesses)
jobs will be generated. The PM MITRA Park in Attari, a large-scale textile
park development in Lucknow, is projected to attract Rs. 10,000 crore
investment and create approximately 3 lakh direct and indirect
employment opportunities [17, 34]. This demonstrates the city's capacity
for strategic, large-scale brownfield-like development.

« Increased Property Values: Successful revitalization will significantly
enhance the land value, leading to increased municipal tax revenues.

o Attraction of Investment: A well-planned brownfield project can attract
both domestic and international investment, contributing to the city's
economic dynamism.

4.5.4 Contribution to Urban Sustainability

o Reduced Urban Sprawl: Redeveloping brownfields prevents the
conversion of valuable agricultural land or natural habitats on the urban
periphery. Lucknow's urban expansion from 1991 to 2021, with its built-
up area increasing nearly fivefold (from 53.86 km? to 261.45 km?) [41],
underscores the importance of infill development.

o Enhanced Environmental Quality: Remediation efforts will lead to cleaner
soil and water, improving overall environmental health.

« Creation of Green Spaces: Opportunities to integrate parks, open spaces,

and ecological corridors.

o Improved Quality of Life: A regenerated Talkatora can offer improved

living and working environments for thousands of Lucknow residents.




CHAPTER 5: FINDINGS AND ANALYSIS

5.1 Detailed Analysis of Contamination Issues

While precise, site-specific contamination data for Talkatora Industrial Area is

often proprietary or not publicly available, analysis based on the historical

industrial profile (textiles, chemicals, engineering) suggests a high probability of:

Heavy Metals: Lead (Pb), Chromium (Cr), Nickel (Ni), Zinc (Zn), and
Cadmium (Cd) are common byproducts of textile dyeing, chemical
manufacturing, and metal fabrication. These can persist in soil and
groundwater for extended periods. Industrial areas in India are frequently
associated with heavy metals such as aluminum, nickel, arsenic, barium,

cadmium, iron, lead, and zinc, as well as nitrates, fluoride, and uranium

[13].

Petroleum Hydrocarbons (TPH): Likely from fuel storage, spills, and use of

machinery.

Volatile Organic Compounds (VOCs) and Semi-Volatile Organic
Compounds (SVOCs): Associated with solvent use in chemical and textile

industries (e.g., trichloroethylene, benzene).

Asbestos: Found in older building materials, particularly in former textile

mills, posing health risks during demolition.

Pesticides/Dyes: Residues from textile and chemical operations.

The analysis would involve:

Risk Assessment: Evaluating potential exposure pathways (dermal

contact, ingestion, inhalation) for human health and ecological receptors,




especially given the approval for residential conversion on potentially

contaminated land [23].

Contaminant Mapping: Identifying probable hotspots based on former

industrial processes and waste disposal practices.

Remediation Suitability: Preliminary assessment of suitable remediation
technologies based on likely contaminants (e.g., bioremediation for

hydrocarbons, solidification/stabilization for heavy metals).

5.2 Assessment of Existing Policy Frameworks in India

The review of Indian environmental and urban planning policies reveals several

limitations:

Lack of a Dedicated Brownfield Policy: India lacks a holistic, integrated
national policy specifically addressing brownfield revitalization. Existing
laws are fragmented and often reactive (focusing on pollution control)
rather than proactive (promoting redevelopment). The absence of a
standardized, legally recognized definition of brownfields further

exacerbates this [17].

Fragmented Governance: Responsibilities for brownfield sites are often
split across multiple government departments (Environment, Urban
Development, Industries, Land Revenue), leading to coordination failures

and bureaucratic hurdles.

Liability Issues: The "polluter pays" principle is enshrined but difficult to
enforce retrospectively, especially when original polluters are defunct or
untraceable. This creates significant liability concerns for potential

redevelopers.




« Inadequate Financial Incentives: Current policies offer insufficient
financial incentives (e.g., tax breaks, grants for remediation) to offset the

high costs and risks associated with brownfield projects.

o Rigid Zoning Laws: Traditional master plans often maintain strict
segregation of land uses (e.g., purely industrial zones), hindering flexible

mixed-use redevelopment crucial for brownfields.

o Limited Public Awareness and Participation: Policies often do not
adequately mandate or facilitate meaningful public engagement in

brownfield planning processes.
5.3 Stakeholder Analysis

Successful brownfield revitalization hinges on effective collaboration among

diverse stakeholders:
« Government Bodies:

o Lucknow Development Authority (LDA): Key urban planning and
land management agency. Holds power over zoning, master
planning, and land assembly. Responsible for formulating and

executing master plans and land use regulations for Lucknow [33].

o Uttar Pradesh Pollution Control Board (UPPCB): Responsible for
environmental monitoring, regulation, and enforcement. Crucial for
assessing contamination and approving remediation plans.

Enforces provisions under various environmental acts [3].

o Lucknow Municipal Corporation (LMC): Responsible for civic

infrastructure, waste management, and local planning.




o Department of Industries, Uttar Pradesh: Relevant for
understanding industrial closures and potential re-industrialization,

supported by the UPSIDC [38].

o Central Government Ministries: MoEFCC (environmental policy),

MoHUA (urban development policy).

o Role: Policy formulation, regulatory oversight, infrastructure

provision, land assembly, initial funding.

o Interests: Sustainable urban development, revenue generation,

public welfare, environmental protection.
« Private Developers/Investors:

o Role: Capital investment, project execution, technical expertise in

construction and marketing.

o Interests: Profitability, return on investment, manageable risk, clear

regulatory pathways.
« Original Land/Property Owners:

o Role: Holders of land rights, potentially affected by historical
liabilities. Their advocacy led to the approval for residential

conversion in Talkatora [23].

o Interests: Maximizing land value, minimizing liability, ease of

transactions.
e Local Communities:

o Role: Residents living in or near the brownfield, directly impacted

by its condition and redevelopment.




o Interests: Improved living conditions, health safety, job
opportunities, preservation of community identity, fair

compensation for displacement (if applicable).
« Environmental Consultants/Remediation Firms:

o Role: Technical expertise in site assessment, remediation planning,

and execution.
o Interests: Business opportunities, adherence to best practices.
« Non-Governmental Organizations (NGOs) and Academic Institutions:

o Role: Advocacy, research, community mobilization, technical

assistance.

o Interests: Environmental justice, sustainable development,

community empowerment.

Analysis: A key finding is the need for a multi-stakeholder platform or a single
nodal agency specifically for brownfield redevelopment in Lucknow, to overcome
fragmentation and facilitate coordinated action. Public-private partnerships are
essential but require clear risk-sharing mechanisms. The observation that the
approval for residential conversion appears to be a response to landowner
demand, without explicit mention of widespread community engagement,
suggests a potential top-down or market-driven approach that might overlook
broader social and environmental considerations that are vital for truly

sustainable outcomes [17].
5.4 Economic Viability Assessment

The economic viability of Talkatora's brownfield revitalization depends on

balancing high upfront costs with potential long-term benefits.




« Costs: Remediation (highly variable, estimated at $10-100 per sq meter
for typical industrial sites), demolition, infrastructure upgrades,

transaction costs (legal, administrative) [9].
« Benefits:

o Increased Land Value: Proximity to the city center makes the land
highly valuable once remediated and re-zoned. Potential for

significant appreciation compared to current distressed values.

o Job Creation: Both direct (construction) and indirect (new

businesses) jobs.

o Tax Revenue: Increased property tax, sales tax, and other municipal

revenues from new commercial and residential activities.

o Attraction of Investment: A successfully redeveloped area can

become a magnet for further investment, creating a ripple effect.

o Avoided Costs: Reduced healthcare costs from pollution, avoided

costs of new greenfield infrastructure.

Analysis: Financial incentives from the government (e.g., land value capture
mechanisms, "gap funding" for remediation, tax abatements) are critical to make
these projects financially attractive for private developers, as the "brownfield
discount" is often insufficient to cover remediation costs. Public-private

partnerships with risk-sharing models are crucial.
5.5 Social Implications

« Potential for Displacement: Existing informal settlements on brownfield

sites pose a significant social challenge. Any revitalization plan must




include robust rehabilitation and resettlement policies to ensure social

equity and prevent forced evictions [9].

» Gentrification: Successful revitalization might lead to increased property

values, potentially pricing out original residents or businesses.

o Lack of Community Participation: Insufficient engagement with local

communities can lead to mistrust and resistance to proposed projects [9].

o Health Fears: Local communities may remain wary of potential health
risks even after remediation, impacting social acceptance of new

developments.

Analysis: Social equity and environmental justice must be at the core of the
revitalization strategy. A socially inclusive approach can transform potential

resistance into community support.
5.6 Environmental Benefits of Remediation

Beyond direct risk reduction, brownfield remediation offers broader

environmental gains:

« Improved Soil Health: Restoration of soil fertility and biological activity,

allowing for green spaces or urban agriculture.

o Water Quality Improvement: Reduced leaching of contaminants into

groundwater and surface water bodies.

» Biodiversity Enhancement: Creation of new habitats in green spaces,

contributing to urban biodiversity.

o« Reduced Carbon Footprint: Reusing existing infrastructure and
developing on infill sites reduces the carbon emissions associated with

new construction on greenfields.




o Enhanced Urban Green Cover: Opportunities to integrate substantial

green spaces, improving urban microclimate and air quality.

Analysis: The environmental benefits are substantial and align with India's
sustainable development goals. Quantifying these benefits (e.g., through

ecosystem services valuation) can further strengthen the case for revitalization.
5.7 Lessons Learned from Successful Brownfield Revitalization Projects in India

Examining successful brownfield revitalization projects across India provides
valuable insights and models for Talkatora. These case studies demonstrate that
with strategic planning and innovative approaches, former industrial sites can be

transformed into thriving urban assets.

o Mumbai: Many former textile mills in areas like Lower Parel and Dadar
have been successfully transformed into commercial complexes, luxury
residences, and recreational zones [9]. This showcases the potential for

high-value, mixed-use redevelopment in prime urban locations.

« Delhi (East Kidwai Nagar): Government quarters, a brownfield site, have
been redeveloped into modern residential and commercial spaces with
improved amenities and connectivity, supporting Delhi's broader urban
renewal goals [9]. This project highlights the effectiveness of planned,

integrated urban renewal.

Key strategies identified from these successes include optimal land use, a focus
on sustainable urban growth, enhanced connectivity through Transit-Oriented
Development (TOD), the adoption of advanced technologies like Geographic
Information Systems (GIS) and Building Information Modelling (BIM) for planning
and remediation, early and continuous stakeholder engagement, robust policy

frameworks, financial innovation (e.g., public-private partnerships, long-term




loans), and community-centric approaches that ensure benefits for existing

residents [9].

Table 3: Comparative Analysis of Brownfield Redevelopment Approaches:

Talkatora vs. Other Indian Case Studies

landowner relief

from vacant plots,

densification,

market demand

Features Talkatora Mumbai Delhi (East
Industrial  Area | (Textile Mills) Kidwai Nagar)
(Current
Trajectory)
Primary Predominantly Commercial Modern
Redevelopment residential complexes, residential and
Type conversion luxury commercial
residences, spaces
recreational
zones
Perceived Drivers Housing demand, | Urban Urban renewal,

improved

housing/transit

urban for high-value
encroachment properties
Key Success | Addressing High market | Planned
Factors/Approaches | immediate land | value, strategic | integrated
vacancy, location, renewal,
potentially diverse reuse improved
reactive amenities




Potential for | Diversify beyond | Strategic
Talkatora Learning | residential, planning,
integrate with | public-private

broader urban | partnerships,

planning, community-
proactive centric
environmental approaches,
cleanup sustainability
approaches, focus

sustainability

focus

This comparative analysis highlights that while Talkatora's current residential-
focused redevelopment addresses an immediate need, it contrasts with the
more diverse and comprehensive brownfield projects seen elsewhere in India.
These successful models demonstrate that brownfield revitalization can
encompass a wider range of uses, integrate economic diversification, and
prioritize environmental sustainability and community benefits. This comparison
provides actionable insights for Talkatora, suggesting that the area could become
a more vibrant and resilient urban asset by drawing on these proven, multi-

faceted approaches.




CHAPTER 6: PROPOSED REVITALIZATION MODEL AND RECOMMENDATIONS
6.1 Conceptual Framework for Talkatora's Revitalization

The proposed model for the Talkatora Industrial Area's revitalization is based on
a "Sustainable Integrated Urban Regeneration" framework. This framework
emphasizes a holistic approach, intertwining environmental remediation with
socio-economic development and sustainable urban planning, driven by multi-

stakeholder collaboration.
Core Principles:

1. Risk-Based Remediation: Cleanup levels are tailored to future land use,

optimizing costs while ensuring safety.

2. Mixed-Use, Compact Development: Maximize land efficiency and create

vibrant, walkable communities.

3. Green Infrastructure Integration: Prioritize green spaces, water

management, and ecological corridors.

4. Community-Centric Approach: Ensure local community benefits,

participation, and equity.

5. Robust Financial Mechanisms: Incentivize private investment and ensure

financial sustainability.

6. Adaptive Governance: A flexible and responsive institutional framework

for coordination.
6.2 Specific Strategies

6.2.1 Remediation Technologies




« Phased Environmental Site Assessment (ESA): Conduct comprehensive
Phase | (historical review), Phase Il (sampling and analysis), and potentially
Phase Il (remediation design) ESAs to accurately delineate contamination

[26].

« In-situ Remediation: Prioritize techniques like bioremediation for organic
contaminants, chemical oxidation/reduction for specific pollutants, and
phytoremediation for aesthetic improvement and some heavy metal
uptake in less contaminated areas, where feasible. This reduces

excavation costs and disruption.

o Ex-situ Remediation (Targeted): Use for highly contaminated hotspots,
employing techniques like soil washing or solidification/stabilization

before off-site disposal in authorized facilities.

o Capping and Containment: For areas with residual contamination
unsuitable for complete cleanup, use engineered caps or slurry walls to

prevent exposure and migration.

« Vapor Intrusion Mitigation: Implement sub-slab depressurization systems
or vapor barriers for new buildings constructed over contaminated

ground.

o Ongoing Monitoring: Establish long-term monitoring programs for
groundwater and soil to ensure the effectiveness of remediation,
leveraging the UPPCB's capabilities. Proactive and transparent
environmental cleanup is fundamental to ensuring public health and
safety for future residents, building community trust, and de-risking long-

term investment by mitigating future environmental liabilities [7, 15].

6.2.2 Sustainable Urban Design Principles




o Mixed-Use Zoning: Rezone the area to allow for a dynamic mix of
residential (affordable and market-rate), commercial (offices, retail), light
industrial (clean industries, innovation hubs), cultural, and recreational
uses [4]. This should be integrated into Lucknow's broader Master Plan
2031 and Transit-Oriented Development (TOD) framework, utilizing TOD
principles to create walkable, mixed-use zones that are well-connected to

public transport.

o Green Corridors and Parks: Design an interconnected network of green
spaces, linear parks along former railway lines or waterways, and
community gardens. These will serve as ecological buffers, recreational

areas, and improve microclimates.

« Walkability and Cycle Paths: Develop pedestrian-friendly pathways and

dedicated cycle lanes to promote non-motorized transport.

« Public Realm Design: Create inviting public squares, street furniture, and

well-lit areas to enhance safety and social interaction.

o Adaptive Reuse of Industrial Heritage: Identify structurally sound
industrial buildings (e.g., old mill structures) for conversion into art
galleries, cultural centers, loft apartments, or co-working spaces,
preserving the area's historical character. This draws lessons from

Lucknow's successful adaptive reuse of heritage buildings [42].

« Water Sensitive Urban Design (WSUD): Integrate rainwater harvesting,
permeable pavements, and bio-swales to manage stormwater and

replenish groundwater.

6.2.3 Financial Mechanisms




"Brownfield Redevelopment Fund" (State Level): Establish a dedicated
state-level fund for brownfield projects, drawing from state budgets,
multilateral agencies, and private contributions. This fund can provide

seed capital, grants for remediation, and low-interest loans.

Tax Incentives: Offer significant property tax abatements for a defined
period (e.g., 5-10 years) for redeveloped brownfield properties. Provide

income tax credits for remediation costs incurred by developers.

Expedited Approvals/Single Window Clearance: Implement a fast-track
approval process through a "single window" system for brownfield

projects to reduce bureaucratic delays and associated costs.
Land Value Capture (LVC) Mechanisms:

o Impact Fees/Betterment Levies: Charge fees on new developments
that benefit from improved infrastructure, with revenue earmarked

for brownfield remediation and infrastructure upgrades.

o Transfer of Development Rights (TDR): Allow owners of designated
brownfield sites to sell unused development potential to

developers in other areas, incentivizing redevelopment.

Public-Private Partnerships (PPPs): Structure PPPs with clear risk-sharing
agreements. The public sector could manage remediation and

infrastructure, while the private sector focuses on vertical development.

Green Bonds/Impact Investing: Explore issuing "green bonds" or
attracting impact investors interested in environmentally and socially

beneficial projects.

Innovative Financing Tools: Investigate mechanisms such as

Environmental Tax Incremental Financing (ERTIF), which allows for a base




value of SO for environmental expenses, or zero-percent loans for cleanup,
as seen in other contexts [19]. Engaging with local economic development
agencies is also vital to uncover tailored funding options specific to

Talkatora's needs.

6.2.4 Legal and Policy Recommendations: Framework for a Model Brownfield

Act for Uttar Pradesh

A state-level brownfield legislation is critical to overcome the fragmented policy

landscape and provide a robust framework for revitalization. Such an act should:

Define Brownfields Clearly: Establish a standardized legal definition of
brownfields based on land use history and potential contamination within

the Uttar Pradesh context.

Establish a Nodal Brownfield Authority: Create a single, empowered
agency (e.g., within LDA or a new specialized body) responsible for
identifying, prioritizing, overseeing assessment, remediation, and
redevelopment of brownfield sites. This authority would streamline inter-
departmental coordination across various government bodies (e.g.,

UPPCB, LMC, Department of Industries).

Clarify Liability Provisions: Implement a clear framework for liability,

including:

o "Ilnnocent Landowner" Defense: Protecting purchasers who
acquire contaminated land without knowledge of contamination,

provided they conduct due diligence.

o "Bona Fide Prospective Purchaser" (BFPP) Protection: Shielding

prospective purchasers from prior contamination liability if they




conduct appropriate inquiry and take reasonable steps to prevent

future releases.

o "Polluter Pays" Principle with Limitations: While upholding the
principle, establish a mechanism for orphan sites (where the
original polluter is untraceable or defunct), potentially using a state

brownfield fund for remediation.

o Provide a Framework for Environmental Site Assessment (ESA) and

Remediation Standards:
o Standardize methodologies for Phase | and Phase Il ESAs.

o Establish clear, risk-based remediation goals tailored to intended
future land wuse (e.g., residential, commercial, industrial,

recreational) to ensure public safety.
o Mandate post-remediation monitoring and site closure procedures.
o Outline Financial Incentives and Streamlined Approval Processes:

o Legislate the provision of specific tax abatements, grants, and low-

interest loans for brownfield projects.

o Establish a legal basis for a "single window" clearance system for all
brownfield-related permits and approvals to reduce bureaucratic

delays.

« Mandate Public Participation and Transparency: Legally require early and
continuous engagement with local communities, ensuring transparency in
decision-making and access to information about contamination and

redevelopment plans.




« Establish a Brownfield Inventory/Database: Create a statutory
requirement for a comprehensive, publicly accessible database of
brownfield sites across the state, including their characteristics, known
contamination, and ownership details, to facilitate informed decision-

making.

« Amend Zoning and Master Plan Regulations: Introduce "brownfield
overlay zones" or "special development zones" within existing master
plans to allow for flexible, mixed-use development and higher FSI (Floor

Space Index) as an incentive [26].

o Capacity Building: Train government officials and private sector
professionals in brownfield assessment, remediation technologies, and

project financing.
6.2.5 Community Engagement and Participation Strategies

o Establish a Community Advisory Board (CAB): Create a formal body
comprising local residents, community leaders, and NGOs to provide input

throughout the planning and implementation phases.

o Public Workshops and Visioning Exercises: Conduct interactive
workshops to gather community aspirations for the redeveloped area,

fostering a sense of ownership.

o Information Dissemination: Ensure clear, transparent communication
about contamination risks, remediation plans, and development

proposals in local languages.

o Skill Development Programs: Link new development with vocational
training and job placement programs for local residents, ensuring direct

economic benefits [9]. This is crucial to prevent gentrification and




displacement, ensuring that the redevelopment truly benefits existing

populations [2].

o Resettlement and Rehabilitation Policy: Develop and implement a
humane and fair resettlement policy for existing informal settlements,

ensuring alternative housing and livelihood support.

« Promoting Economic Diversification and Green Infrastructure: Actively
promote economic diversification beyond a single-use residential focus for
Talkatora. This could include fostering light manufacturing, supporting
small-scale industries, or developing service sectors that align with
Lucknow's broader economic strengths, such as information technology,
tourism, or traditional crafts [33]. Furthermore, incorporating green
infrastructure is paramount, including developing parks, expanding
permeable surfaces, and integrating other green spaces within the
redeveloped area. Such initiatives not only improve the environmental
quality of the site but also enhance community amenities, increase
resilience to climate impacts, and contribute to improved air quality in an

area known for its pollution challenges [18].
6.3 Phased Implementation Plan
A phased approach is recommended to manage complexity and costs:
o Phase 1: Assessment and Planning (1-2 years)
o Detailed Environmental Site Assessments.
o Stakeholder consultations and community visioning.

o Development of a comprehensive Brownfield Master Plan for

Talkatora.




o Policy and regulatory reforms (e.g., Brownfield Act, zoning

changes).
o Establishment of the Nodal Agency and Brownfield Fund.
Phase 2: Remediation and Core Infrastructure (3-5 years)
o Priority remediation of highly contaminated sites.

o Upgrading of existing utilities and construction of new core

infrastructure (roads, sewerage, water supply).
o Demolition of irreparable structures.
o Pilot adaptive reuse projects.
Phase 3: Development and Diversification (5-10+ years)

o Auctioning/leasing of remediated land parcels to private

developers.

o Construction of mixed-use buildings (residential, commercial, light

industrial).
o Development of public parks and green spaces.
o Phased growth of economic activities and social amenities.

o Continuous monitoring and adaptive management.




CHAPTER 7: CONCLUSION
7.1 Summary of Key Findings

Urban brownfields represent a significant challenge in contemporary urban
development, characterized by their industrial legacy, real or perceived
environmental contamination, and their contribution to urban decay. However,
they also offer substantial opportunities for infill development, economic
regeneration, and environmental improvement. The case study of Talkatora
Industrial Area in Lucknow exemplifies these dynamics. Historically, Talkatora
was an active industrial zone, but its decline was largely driven by the
encroachment of residential areas, leading to the abandonment and
underutilization of industrial plots [23]. Environmental assessments reveal
persistent air pollution challenges in Talkatora, particularly concerning
particulate matter and carbon monoxide, though specific soil and groundwater
contamination data for the area remains undetailed in the public domain, raising
concerns given its industrial past and the subsequent approval for residential
conversion [18, 19, 23]. Socio-economically, the area has suffered from urban
blight and a decline in property values, impacting community well-being [2, 6].

Current redevelopment initiatives in Talkatora are primarily focused on the
residential conversion of these vacant industrial plots, a move driven by housing
demand and landowner relief [23]. While this addresses an immediate need for
urban densification, the approach appears to be reactive and potentially lacks
comprehensive environmental remediation as a foundational step. Broader
urban regeneration efforts in Lucknow, such as the PM MITRA Park in Attari,
demonstrate the city's capacity for strategic, large-scale brownfield
development, yet these models have not been fully applied to Talkatora [17, 34].

The existing policy landscape in India, while increasingly recognizing brownfields,




still lacks a clear, standardized national definition, which can lead to fragmented

redevelopment efforts [17].
7.2 Future Outlook for Talkatora and Urban Brownfield Revitalization in India

The Talkatora Industrial Area, despite its current residential-focused
redevelopment trajectory, holds significant potential for a more comprehensive
and sustainable revitalization. Its central location and existing infrastructure
present a unique opportunity to transform a blighted area into a vibrant, multi-
functional urban asset. To unlock this full potential, a paradigm shift is required,
moving beyond opportunistic residential conversion to a strategic, integrated
approach. This necessitates proactive and thorough environmental remediation
of all contaminants, ensuring public health and safety as a non-negotiable
prerequisite for any new development. Concurrently, land use planning must be
diversified beyond solely residential, incorporating mixed-use developments,
green spaces, and potentially new economic activities that align with Lucknow's
evolving urban economy. Innovative financing models, particularly public-private
partnerships including tools like ERTIF and zero-percent loans, will be crucial to
de-risk projects and mobilize the substantial capital required for cleanup and
infrastructure upgrades. Most importantly, continuous and genuine community
engagement must be at the heart of the process, ensuring that redevelopment
benefits existing residents, addresses environmental justice concerns, and
fosters a strong sense of ownership and belonging.

Talkatora stands as a valuable case study for future brownfield revitalization
efforts across India. Its experience highlights the complex interplay between
historical industrialization, rapid urbanization, environmental legacy, and socio-

economic pressures.




BIBLIOGRAPHY

. www.numberanalytics.com. "Revitalizing Urban Brownfields: A Guide."
Accessed June 10, 2025.

https://www.numberanalytics.com/blog/revitalizing-urban-brownfields-

guide#:~:t=Urban%20brownfields%20are%20defined%20as,or%20percei

ved%20environmental%20contamination%22%201.

. Number Analytics. "Revitalizing Urban Brownfields." Accessed June 10,

2025. https://www.numberanalytics.com/blog/revitalizing-urban-

brownfields-guide

. Regional Office, U.P. Pollution Control Board, Noida. "Environmental Acts."

Accessed June 10, 2025. https://uppcb.tripod.com/id1.html

. Environmental Protection Agency (EPA). "Anatomy of Brownfields
Redevelopment." Accessed June 10, 2025.

https://www.epa.gov/system/files/documents/2024-

06/anat bf redev 101106.pdf

. ResearchGate. "Abandoned territories in urbanscapes: adaptive reuse of
Rajnagar Mill, Ahmedabad, Gujarat." Accessed June 10, 2025.

https://www.researchgate.net/publication/391945617 Abandoned terri

tories in urbanscapes adaptive reuse of Rajnagar Mill Ahmedabad

Gujarat

. ResearchGate. "(PDF) IMPACT OF REGENERATION OF DERELICT
INDUSTRIAL AREAS ON THE COMMUNITY THROUGH CASE STUDY
APPROACH." Accessed June 10, 2025.
https://www.researchgate.net/publication/387658266 IMPACT OF REG



https://www.numberanalytics.com/blog/revitalizing-urban-brownfields-guide#:~:t
https://www.numberanalytics.com/blog/revitalizing-urban-brownfields-guide#:~:t
https://www.numberanalytics.com/blog/revitalizing-urban-brownfields-guide
https://www.numberanalytics.com/blog/revitalizing-urban-brownfields-guide
https://uppcb.tripod.com/id1.html
https://www.epa.gov/system/files/documents/2024-06/anat_bf_redev_101106.pdf
https://www.epa.gov/system/files/documents/2024-06/anat_bf_redev_101106.pdf
https://www.researchgate.net/publication/391945617_Abandoned_territories_in_urbanscapes_adaptive_reuse_of_Rajnagar_Mill_Ahmedabad_Gujarat
https://www.researchgate.net/publication/391945617_Abandoned_territories_in_urbanscapes_adaptive_reuse_of_Rajnagar_Mill_Ahmedabad_Gujarat
https://www.researchgate.net/publication/391945617_Abandoned_territories_in_urbanscapes_adaptive_reuse_of_Rajnagar_Mill_Ahmedabad_Gujarat
https://www.researchgate.net/publication/387658266_IMPACT_OF_REGENERATION_OF_DERELICT_INDUSTRIAL_AREAS_ON_THE_COMMUNITY_THROUGH_CASE_STUDY_APPROACH

ENERATION OF DERELICT INDUSTRIAL AREAS ON THE COMMUNITY

THROUGH CASE STUDY APPROACH

7. City of Houston. "Brownfields Redevelopment Program." Accessed June

10, 2025. https://www.houstontx.gov/brownfields/

8. AQICN.org. "Talkatora, Lucknow, India Air Pollution: Real-time Air Quality
Index." Accessed June 10, 2025.

https://agicn.org/city/india/lucknow/talkatora/

9. The United Indian. "Government Sector | Brownfield Projects in India:
Smart Cities Future." Accessed June 10, 2025.

https://theunitedindian.com/news/blog?Brownfield-projects-in-

India&b=475&c=3

10.Harbingerland Blog. "How to Create a Successful Brownfield
Redevelopment Planning Strategy: A Step-by-Step Guide." Accessed June

10, 2025. https://blog.harbingerland.com/how-to-create-a-successful-

brownfield-redevelopment-planning-strategy-a-step-by-step-guide/

11.Justdial. "Top Furniture Manufacturers in Talkatora Industrial Estate,

Lucknow near me. Accessed June 10, 2025.

https://www.justdial.com/Lucknow/Furniture-Manufacturers-in-

Talkatora-Industrial-Estate/nct-10220389

12.Hello LandBank. "Define stakeholder roles in brownfield revitalization

deals." Accessed June 10, 2025. https://hellolandbank.com/define-

stakeholder-roles-in-brownfield-revitalization-deals/

13.Mongabay India. "Government report highlights groundwater

contamination across India."  Accessed  June 10, 2025.



https://www.researchgate.net/publication/387658266_IMPACT_OF_REGENERATION_OF_DERELICT_INDUSTRIAL_AREAS_ON_THE_COMMUNITY_THROUGH_CASE_STUDY_APPROACH
https://www.researchgate.net/publication/387658266_IMPACT_OF_REGENERATION_OF_DERELICT_INDUSTRIAL_AREAS_ON_THE_COMMUNITY_THROUGH_CASE_STUDY_APPROACH
https://www.houstontx.gov/brownfields/
https://aqicn.org/city/india/lucknow/talkatora/
https://theunitedindian.com/news/blog?Brownfield-projects-in-India&b=475&c=3
https://theunitedindian.com/news/blog?Brownfield-projects-in-India&b=475&c=3
https://blog.harbingerland.com/how-to-create-a-successful-brownfield-redevelopment-planning-strategy-a-step-by-step-guide/
https://blog.harbingerland.com/how-to-create-a-successful-brownfield-redevelopment-planning-strategy-a-step-by-step-guide/
https://www.justdial.com/Lucknow/Furniture-Manufacturers-in-Talkatora-Industrial-Estate/nct-10220389
https://www.justdial.com/Lucknow/Furniture-Manufacturers-in-Talkatora-Industrial-Estate/nct-10220389
https://hellolandbank.com/define-stakeholder-roles-in-brownfield-revitalization-deals/
https://hellolandbank.com/define-stakeholder-roles-in-brownfield-revitalization-deals/

https://india.mongabay.com/2025/01/government-report-highlights-

groundwater-contamination-across-india/

14.Britannica. "Pollution in India | Causes, Impact, Solutions, PM2.5, & AQl."

Accessed June 10, 2025. https://www.britannica.com/topic/pollution-in-

India

15.ResearchGate. "A Review on Groundwater Pollution in India and their
Health Problems." Accessed June 10, 2025.

https://www.researchgate.net/publication/387522181 A Review on Gr

oundwater Pollution in India and their Health Problems

16.Natural Hege. "Groundwater Contamination in India: Health Effects &
Alkaline Solution." Accessed June 10, 2025.

https://naturalhege.com/blogs/blogs/groundwater-contamination-in-

metros

17.ResearchGate. "Defining the term “Brownfield” in India." Accessed June
10, 2025.

https://www.researchgate.net/publication/373699092 Defining the ter

m Brownfield in India

18.ResearchGate. "(PDF) Change in the concentration of pollutants in the air
over the city of Lucknow, together with HYSPLIT4.0's trajectory and
dispersion analysis." Accessed June 10, 2025.

https://www.researchgate.net/publication/382318561 Change in the

concentration of pollutants in the air over the city of Lucknow tog

ether with HYSPLIT40's trajectory and dispersion analysis

19.PubMed Central. "Variation of ambient air pollutants concentration over

Lucknow city, trajectories and dispersion analysis using HYSPLIT4.0."



https://india.mongabay.com/2025/01/government-report-highlights-groundwater-contamination-across-india/
https://india.mongabay.com/2025/01/government-report-highlights-groundwater-contamination-across-india/
https://www.britannica.com/topic/pollution-in-India
https://www.britannica.com/topic/pollution-in-India
https://www.researchgate.net/publication/387522181_A_Review_on_Groundwater_Pollution_in_India_and_their_Health_Problems
https://www.researchgate.net/publication/387522181_A_Review_on_Groundwater_Pollution_in_India_and_their_Health_Problems
https://naturalhege.com/blogs/blogs/groundwater-contamination-in-metros
https://naturalhege.com/blogs/blogs/groundwater-contamination-in-metros
https://www.researchgate.net/publication/373699092_Defining_the_term_Brownfield_in_India
https://www.researchgate.net/publication/373699092_Defining_the_term_Brownfield_in_India
https://www.researchgate.net/publication/382318561_Change_in_the_concentration_of_pollutants_in_the_air_over_the_city_of_Lucknow_together_with_HYSPLIT40's_trajectory_and_dispersion_analysis
https://www.researchgate.net/publication/382318561_Change_in_the_concentration_of_pollutants_in_the_air_over_the_city_of_Lucknow_together_with_HYSPLIT40's_trajectory_and_dispersion_analysis
https://www.researchgate.net/publication/382318561_Change_in_the_concentration_of_pollutants_in_the_air_over_the_city_of_Lucknow_together_with_HYSPLIT40's_trajectory_and_dispersion_analysis

Accessed June 10, 2025.
https://pmc.ncbi.nlm.nih.gov/articles/PMC9645751/

20.AQICN.org. "Talkatora, Lucknow, India Air Pollution: Real-time Air Quality
Index." Accessed June 10, 2025.

https://aqgicn.org/city/india/lucknow/talkatora/m/

21.Wikipedia. "Jawaharlal Nehru National Urban Renewal Mission." Accessed
June 10, 2025.

https://en.wikipedia.org/wiki/Jawaharlal Nehru National Urban Rene

wal Mission

22.Wikipedia. "Lucknow." Accessed June 10, 2025.

https://en.wikipedia.org/wiki/Lucknow

23.Knocksense. "Industrial plots in Talkatora & Aishbagh areas of Lucknow
can be wused as housing units!" Accessed June 10, 2025.

https://www.knocksense.com/lucknow/news/lucknow-land-norms

24.East Grand Rapids, MI - Official Website. "Brownfield Redevelopment
Authority." Accessed June 10, 2025.

https://www.eastgrmi.gov/595/Brownfield-Redevelopment-Authority

25.Wikipedia. "Economy of Uttar Pradesh." Accessed June 10, 2025.

https://en.wikipedia.org/wiki/Economy of Uttar Pradesh

26.Number Analytics. "Revitalizing Brownfields: A Comprehensive Guide."
Accessed June 10, 2025.

https://www.numberanalytics.com/blog/brownfield-redevelopment-

guide

27.ResearchGate. "Analyzing expectation of landowners from Brownfield

TOD project: A case study from MP Nagar, Bhopal." Accessed June 10,



https://pmc.ncbi.nlm.nih.gov/articles/PMC9645751/
https://aqicn.org/city/india/lucknow/talkatora/m/
https://en.wikipedia.org/wiki/Jawaharlal_Nehru_National_Urban_Renewal_Mission
https://en.wikipedia.org/wiki/Jawaharlal_Nehru_National_Urban_Renewal_Mission
https://en.wikipedia.org/wiki/Lucknow
https://www.knocksense.com/lucknow/news/lucknow-land-norms
https://www.eastgrmi.gov/595/Brownfield-Redevelopment-Authority
https://en.wikipedia.org/wiki/Economy_of_Uttar_Pradesh
https://www.numberanalytics.com/blog/brownfield-redevelopment-guide
https://www.numberanalytics.com/blog/brownfield-redevelopment-guide

2025.

https://www.researchgate.net/publication/345274130 Analyzing expec

tation of landowners from Brownfield TOD project A case study fr

om MP Nagar Bhopal

28.IN.gov. "IFA: Indiana Brownfields: Legal Assistance." Accessed June 10,

2025. https://www.in.gov/ifa/brownfields/legal-assistance/

29.Press Information Bureau. "Parliament question: promotion of production
and export in textile sector." Accessed June 10, 2025.

https://pib.gov.in/PressReleaselframePage.aspx?PRID=2110120

30.MagicBricks. "Lucknow Master Plan 2031: Important Details, Structure
and More." Accessed June 10, 2025.

https://www.magicbricks.com/blog/master-plan-of-lucknow-2031-all-

you-need-to-know/137410.html

31.Sharma & Sharma Law Chambers. "Understanding the Environmental
Protection Act, 1986: A Cornerstone of India's Environmental Laws."
Accessed June 10, 2025.

https://saslawchambers.com/blog/understanding-the-environmental-

protection-act-1986-a-cornerstone-of-indias-environmental-laws

32.UP Urban Planning and Development Act, 1973 - Sections. Accessed June
10, 2025.
https://gdagkp.in/Gda/pdf/U.P. Urban Planning and Development Act

1973 2.pdf

33.Lucknow Development Authority. "New Scheme/ projects." Accessed June

10, 2025. https://Idalucknow.in/new-scheme-projects/



https://www.researchgate.net/publication/345274130_Analyzing_expectation_of_landowners_from_Brownfield_TOD_project_A_case_study_from_MP_Nagar_Bhopal
https://www.researchgate.net/publication/345274130_Analyzing_expectation_of_landowners_from_Brownfield_TOD_project_A_case_study_from_MP_Nagar_Bhopal
https://www.researchgate.net/publication/345274130_Analyzing_expectation_of_landowners_from_Brownfield_TOD_project_A_case_study_from_MP_Nagar_Bhopal
https://www.in.gov/ifa/brownfields/legal-assistance/
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=2110120
https://www.magicbricks.com/blog/master-plan-of-lucknow-2031-all-you-need-to-know/137410.html
https://www.magicbricks.com/blog/master-plan-of-lucknow-2031-all-you-need-to-know/137410.html
https://saslawchambers.com/blog/understanding-the-environmental-protection-act-1986-a-cornerstone-of-indias-environmental-laws
https://saslawchambers.com/blog/understanding-the-environmental-protection-act-1986-a-cornerstone-of-indias-environmental-laws
https://gdagkp.in/Gda/pdf/U.P._Urban_Planning_and_Development_Act1973_2.pdf
https://gdagkp.in/Gda/pdf/U.P._Urban_Planning_and_Development_Act1973_2.pdf
https://ldalucknow.in/new-scheme-projects/

34.PIB. "PM Mitra Park in Lucknow and Hardoi to provide employment
opportunities to skilled manpower of UP: Shri Goyal." Accessed June 10,
2025.

https://www.pib.gov.in/PressReleaselframePage.aspx?PRID=1917661

35.UPPCS MAGAZINE. "Growth of Major Industries in Uttar Pradesh and Its
Challenges." Accessed June 10, 2025.

https://uppcsmagazine.com/growth-of-major-industries-in-u%C4%8Dar-

pradesh-and-its-challenges/

36.Invest.UP.Gov.in. "PM Mitra Textile Park being - developed on 1100 acres

up to Atari Farm." Accessed June 10, 2025. https://invest.up.gov.in/wp-

content/uploads/2023/11/UP-PM-Mitra 221123.pdf

37.India Code. "The Uttar Pradesh Urban Planning and Development Act,
1973 [President's Act No. 11 of 1973]." Accessed June 10, 2025.
https://www.indiacode.nic.in/bitstream/123456789/20017/1/urban _pla

nning english.pdf

38.Wikipedia. "Uttar Pradesh State Industrial Development Corporation."
Accessed June 10, 2025.

https://en.wikipedia.org/wiki/Uttar Pradesh State Industrial Developm

ent Corporation

39.MDPI. "Urban Expansion and Spatial Growth Patterns in Lucknow:
Implications for Sustainable Development (1991-2021)." Accessed June

10, 2025. https://www.mdpi.com/2071-1050/17/1/227

40.Southern Ute Indian Tribe. "Environmental Brownfields Programs."

Accessed June 10, 2025. https://www.southernute-

nsn.gov/government/departments/epd/env-comp-brownfields/



https://www.pib.gov.in/PressReleaseIframePage.aspx?PRID=1917661
https://uppcsmagazine.com/growth-of-major-industries-in-u%C4%8Dar-pradesh-and-its-challenges/
https://uppcsmagazine.com/growth-of-major-industries-in-u%C4%8Dar-pradesh-and-its-challenges/
https://invest.up.gov.in/wp-content/uploads/2023/11/UP-PM-Mitra_221123.pdf
https://invest.up.gov.in/wp-content/uploads/2023/11/UP-PM-Mitra_221123.pdf
https://www.indiacode.nic.in/bitstream/123456789/20017/1/urban_planning_english.pdf
https://www.indiacode.nic.in/bitstream/123456789/20017/1/urban_planning_english.pdf
https://en.wikipedia.org/wiki/Uttar_Pradesh_State_Industrial_Development_Corporation
https://en.wikipedia.org/wiki/Uttar_Pradesh_State_Industrial_Development_Corporation
https://www.mdpi.com/2071-1050/17/1/227
https://www.southernute-nsn.gov/government/departments/epd/env-comp-brownfields/
https://www.southernute-nsn.gov/government/departments/epd/env-comp-brownfields/

41.Institute for Global Environmental Strategies (IGES). "Urban Expansion
and Spatial Growth Patterns in Lucknow: Implications for Sustainable
Development (1991-2021)." Accessed June 10, 2025.

https://www.iges.or.jp/en/pub/urban-management-sdg-india/en

42.Times of India. "UP Tourism breathes new life into historic sites through
adaptive reuse | Lucknow News." Accessed June 10, 2025.

https://timesofindia.indiatimes.com/city/lucknow/up-tourism-breathes-

new-life-into-historic-sites-through-adaptive-

reuse/articleshow/121131925.cms



https://www.iges.or.jp/en/pub/urban-management-sdg-india/en
https://timesofindia.indiatimes.com/city/lucknow/up-tourism-breathes-new-life-into-historic-sites-through-adaptive-reuse/articleshow/121131925.cms
https://timesofindia.indiatimes.com/city/lucknow/up-tourism-breathes-new-life-into-historic-sites-through-adaptive-reuse/articleshow/121131925.cms
https://timesofindia.indiatimes.com/city/lucknow/up-tourism-breathes-new-life-into-historic-sites-through-adaptive-reuse/articleshow/121131925.cms

