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India's tallest garbage mountain to be higher
than Taj Mahal in 2020

Chennai Delhi
Population - 7.08 million Population - 18.98 million

https://www.forbes.com/sites/marshallshepherd/2019/07/01/why-chennai-is-running-out-of-water-in-2-satellite-images-and-an- https://www.thehindu.com/news/cities/Delhi/ghazipur-landfill-mountain-will-be-taller-than-the-taj-mahal/article27520156 .ece
explanation/#6509271a29b4 3
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Visakhapatnam
Population - 2.09 million
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LINEAR METABOLISM

Regional waste generation, tonnes m 2016 W 2030 forecast M 2050 forecast

Current Metabolism of the cities
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Source:World map showing projected increase in the amount of waste generated 8



Urban Resources

™=

The linear process of disposing the outputs

Solid Waste - Municipal Solid Waste

Liquid Waste - Sewage water
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Linear Flow of Municipal Solid Waste Disposal

At sources of waste generation Waste Collection Centers Temporary Storage Site Dumping in the landfill site
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Analysis of Municipal Solid Waste
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DOMESTIC WASTE - 60%

of total waste

a) Waste generated at different sources

b) Composition of domestic waste

o
ORGANIC WASTE - 47%

‘ of domestic waste

FOOD WASTE
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Linear Flow of Wastewater Disposal
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Environmental Impacts
due to improper waste
disposal

—> Pollution

, Vector borne

diseases

Environmental

risks & vulnerability

District

Soil Pollution

Dengue

Cyclonic wind vulnerability “

Underground water con-
tamination

Urban Resources

~N

Storm surge areas -
flooding

Tsunami
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Fig: Overlapping all the layers of above listed problems
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Overlay map of the negative
environmental impacts

|dentifying the regions vulnerable to the environmental impacts
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Analysing the current approaches in practice

a) Drawbacks in the existing system

b) Drawbacks in Clean India Mission
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Sectoral planning system

National Level

|

State Level

|

District Level - ULB
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Swacchh Bharat - Clean India Mission
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Comparing the steps developed in CIM to circular model of Ellen Mc Arthur
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RESEARCH QUESTION

using resources efficiently and integrative approach of

reusing the waste streamsas - governance, socio-ecological
se.cor)dcry resources by circular § : systems and socio technical sytems
principles : :

How to integrate resource management into urban planning by developing
local scale spatial strategies for an environmentally sustainable Visakhapatnam?

“meeting the resource and services
needs of current and future generations
without compromising the health of the
ecosystems that provide them,” (Morelli,
John (2011))

Urban Resources
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CONCEPTUAL FRAMEWORK
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SYSTEMIC DIAGRAM OF RESOURCE FLOWS
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MAPPING THE FOOD FLOWS
PRODUCTION OF FOOD

(Source)

Legend:
I:I Municipal Border

Agriculture Plantation

Crops grown once
a season

Crops grown more
than two seasons

Zaid Crop

Fisherman hamlets
|N

_
0 5km

Fig: Food production on the arable land in and around the city Fig: Pictures of farms in and around the city

https:/bhuvan-appl.nrsc.gov.in/state/AP 2 ]
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PROCESSING AND RETAIL
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Sea Food processing industry ~ Source: Google Images
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Fig: Map showing food processing industries, markets and the larger chains of retail outlets FG mers MG rkef

https:/bhuvan-appl.nrsc.gov.in/state/AP
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CONSUMPTION

Legend:

D Municipal Boundary

High

Unsegregated waste at neighborhood

x 7

Fig: Map showing the number of consumers in each ward

Source: Urban observatory Data,
2016

Source: Google Images 23



WASTE COLLECTION AND DISPOSAL (SINK)

Source: gvmc.gov.in

Gt ity

Fig: Map showing the current temporary storage sites and landfill site

Legend:

Landfill site

Temporary storage center
National Highway
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MSW Landfill site

Urban Resources
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MAPPING THE FOOD FLOWS
SOURCES OF WATER IN THE REGION

(Source)

Reservoir

Reservoir

Fig: Map showing the sources of water in the region supplying to the city

https://bhuvan-appl.nrsc.gov.in/state/AP
Source: Google Images 25
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SOURCES OF WATER IN THE CITY

Dried reservoir in the city
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Fig: Map showing the overhead water tanks and drainages in the city
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HOUSEHOLDS DEPEND ON UNDERGROUND WATER

)

Urban observatory Data, 2016

Fig: Map showing the number of houses depending on underground water sources
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Source: Google Images
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HOUSEHOLDS WITH SEWAGE ACCESS

Sewage

Legend:
|:| Municipal Border
less than 250
250-500
| 500-1000
[ 1000 and above
|N
, o —— Septic Tank collection

Fig: Map showing the number of houses that have connections to the sewage

Urban observatory Data, 2016 .
Source: Google Images 28



SEWAGE TREATMENT PLANTS (SINK)

Fig: Map showing the Sewage Treatment plants and the canals polluted due to
discahrge of sewage water

Source: www.gvmc.gov.in

Legend:

I:l Municipal Border
] S.TP
[ ] Sewage Pumping station

- Polluted surface water

s

Sewage Treatment Plant

Urban Resources

STP located next to the sea
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Fig: Map showing identified problem locations

Legend:

Municipal Border
Problem Intense Zone |
Problem Intense Zone |l

Vulnerbale Zones -
Informal Settlements
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OVERLAY MAP OF FLOWS ANALYSIS &
THE ENVIRONMENTAL IMPACT ANALYSIS
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SYNTHESIS

POLITICAL INFLUENCE
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Resistance towards change Gaps in knowledge and implementation

Fig:Image showing the current scenario towards waste and using it as a resource
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Strategies for food and water flows

Local City

Looping City
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LOCAL CITY

Local city focuses on developing local scale solutions for resource reuse
and developing secondary resources. It emphasises on developing
decntralised solutions for both food and water flows.

Urban Resources

. +

LOOPING CITY

Looping city focuses on linking the existing centralised systems in
place to bring circularity to the resources. The resources are looped
within the city and byproducts in the circular processess are exported

for economic benefits.
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LOCAL CITY [
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LOOPING CITY

Sludge (Organic
waste loop)
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Fig: Systemic section of looping city
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Looping City - Lavender Canal
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Legend:

I:‘ Municipal Boundary
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Scale - 1:8000
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* Prohibition of discharge of waste water

» Storage of rainwater at household

* Lesser taxes for using recycled water

* Zoning the canal belt under public/recreational zone in the master

plan

* Mandatory organic waste segregation

22

Consumer Behavior

Public awareness and education by demonstration of sustainable
practices led by NGOs, educational institutions, technocrats and other
local actors.

Lowering the consumption of water from natural sources and using
recycled water.

Responsible consumption of food

BEY Governance

@

Technology

Improving the cuurent technologies of STP and linking with drinking
water facilities

Revitalising the lavender canal into productive recreational space

Urban Resources
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Local City - Sagar Nagar

Fig: Location of the problematc Zone
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The images above show the amount of environmental degradation in the location
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Prohibition of discharge of waste water into the canals/ natural water
sources.

Storage of stormwater runoff at household and community scale
Using the recycled water for non-potable usage

Lower water taxes and guidance from the municipality to install the
decentralised systems.

Depending on the soil quality, the guidelines for installation of decentralized
wastewater system should be determined by the urban local body

BEY Governance

Consumer Behavior Technology
Public awareness and education by demonstration of sustainable * Developing decentralised rainwater harvesting systems, food compost

practices.

Responsible consumption of resources

and wastewater treatment systems

Urban Resources
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CONCLUSIONS AND REFLECTIONS




Urban Resources

+ +
How to integrate resource management into urban planning by developing
local scale spatial strategies for an environmentally sustainable Visakhapatnam?

+ +

Understanding Resource Flows
Contrast Cities
Importance of co-existence of both centralised and decentralised systems

Evolutionary Transformation
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Urban Resources

SCOPE OF TRANSFERABILITY

The approach of integration can be transferred to other citites in the country facing similar challenges.

While the designed eco-innovative solutions can be replicable with changes according to the
requirement

FURTHER STEPS

|dentifying solutions for other problematic zones
Further research in spatial design for eco-innovative solutions

Further research in the field of circular economy in India
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THESIS CONTRIBUTION

[ interaction between scales and approaches]
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Urban Resources

Yadhuvanchi et al., Small scale solutions for MSW

Top down approach of Clean India mission

- J. Fiksel et al., Transforming waste into resources for the Indian economy

Points of integration discussed in this thesis
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