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Introduction
This project is a study of a network of waste 
- what we have come to call a wastescape. We 
have studied the wastescape of Bhubaneswar 
and Cuttack in Odisha, India, and its major 
implications. Drawing from our studies, we 
propose multiple interventions within the 
wastescape for improvement of the economic, 
ecologic and social situation. 

An important aspect of the project is the 
development of an approach for how we, 
as architects, can work with big, complex, 
contingent networks; how we map and 
understand such a system and how to determine 
where to intervene.

We argue that the wastescape of Bhubaneswar 
and Cuttack is a complex network which, if 
to be improved, needs multiple interventions 
on different levels of formality and of different 
scales, which consciously and holistically 
address several phases of the waste flow.

EXISTINGEXISTING WASTESCAPE

Regional Formal and Informal Waste Flows 
Quantitative and Geographic Mapping of  Current Waste Transfers in Bhubaneswar and Cuttack  

Waste flows with arrow heads depicting direction and width of lines proportional to quantity (as per our observations and estimations).

Muslim Sahi Bhuasuni LandfillBig Bazaar Nayapalli Transit Station Bhuasuni LandfillMuslim SahiNayapalliBig Bazaar Transit Station

Product Phase

Selling Prices of Recyclables in Bhubaneswar and Cuttack Landfill Expansion
Bhuasuni landfill has expanded rapidly 
during the last decade. Though alarming, 
this is most likely an improvement to earlier 
municipal fly-tipping.

Reworked aerial views retrieved from https://maps.google.se/ 
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Methodology
This project’s initial research question was to 
investigate, understand and map the waste 
networks of Bhubaneswar and Cuttack in 
India. 

Through SIDA’s Minor Field Study 
grant we were able to spend two months in 
India, studying the informal waste sector in 
Bhubaneswar and Cuttack, mapping key nodes, 
actors and locations within the wastescape. 

The mapping includes various working 
methods, e.g. semi-structured interviews, site 
visits, sketches, measuring, open discussions. 
During this part we worked primarily with 
UDRC (an NGO working with authorised 
slum upgrading) and Mahila Milan (network 
of poor women’s collectives).

Simultaneously literature and practical 
references were studied, in order to better define 
the theoretical framework of the wastescape.

The observations and findings are compiled 
and reflected upon in the Wastescape 
Documentation.

From the study a design approach was 
developed (see the Approach section), spanning 
a broad range of possibilities.

Multiple conceptual proposals, directly 
relating to the Wastescape Documentation, 
were sketched. These were discussed and 
categorised depending on qualities and 
synergies. A selected, diverse range of these 
was further development.

Waste Definition
A rather common, simple definition of waste 
is that waste is matter out of place. What is 
considered waste does however not only depend 
on location. What is waste and what is not is 
subjective; social class, status and economy 
matters. The same material or item, in the same 
place, might at the same time be regarded both 
as waste and a resource. Waste is contextual.   

All materials are renewable – the difference is 
only how long they take to decompose. Matter 
transforms by different processes and actions 
– e.g. chemical, biological, metrological and 
physical. Matter that in a foreseeable future 
decomposes is considered biodegradable. 
Matter that is relatively easy to separate and 
recycle is considered recyclable, although it in 
most cases is a matter of downcycling.

Recyclables and biodegradables can 
be categorised into what Braungart and 
McDonough refer to as the technosphere and 
the biosphere. Within these spheres, materials 
have the potential to cycle – from one phase 
to another; from a usable item, to (what is 
considered) waste, back to usable and so on. 

Items can also consist of a mixture of 
recyclables and biodegradables. These are 
generally hard to make new use of – the item 
has a specific lifespan. The materials which 
the item consists of are however in themselves 
often either recyclable or biodegradable. 
Product (usable, performing a service) and 
waste (unusable, not performing a service) are 
therefore closely related. 

As this project examines the waste aspect 
and not the product aspect (like Braungart and 
McDonough) we have decided to integrate the 
product in our waste cycle diagram, instead of 
vice versa. Thereby a product is just a phase 
of waste, “waste in transit”, as stated by Till 
(Architecture Depends, 2009).  

In our studies we have focused on solid 
waste of retailers and household consumption 
(pollution and solid waste from heavy industry, 
farmlands and traffic have mainly been left out).

Site Background
Bhubaneswar and Cuttack – 
the twin cities of Odisha

Odisha is one of India’s poorest states, located 
close to the coast of Eastern India. The area is 
prone to cyclones and has distinct monsoon 
and dry periods.

Bhubaneswar and Cuttack are known as the 
twin cities of Odisha. Cuttack was established 
in 989 CE and still retains much of the 
original city and street structure. Bhubaneswar 
has mainly expanded from 1940s onwards, 
which is clearly visible in the car-oriented road 
network and the urban planning.

In 2011 Bhubaneswar had a population of 
838 000 and Cuttack a population of 606 000. 

Cycle of Waste
Phases of Product, Pre-Waste, 
Waste and Post-Waste

The flow of waste is cyclic in its nature, closely 
linked to the perceived economic value of an 
item. Most items peak at their economic value 
as they are sold to the end consumer. The item 
is at this stage seen as a product or tool.

As products are used, their transient value 
decreases through wear and tear. Over time 
items may lose quality, break or even just 
become unfashionable. Most use is a slow 
wasting, thus the item can be called pre-waste.

When the item is of no perceived value to 
the user it is finally discarded, thrown away, 
wasted. This unclaimed item is waste.

To some, waste is seen as a resource. If the 
item is reclaimed for its material value, it 
becomes post-waste. Post-waste is gathered, 
segregated, transported, sorted, refined and 
finally recycled.

Matter is then sold back as raw material to 
manufacturers and producers, in order to once 
again become products.

Wastescape Definition
The wastescape is the multi-dimensional 
network of waste. Items enter and leave 
the network through acts of wasting and 
reclaiming. The wastescape is never still; it 
is in constant flux. However, structures and 
tendencies can be perceived. Waste tends to end 
up in certain, formal and informal locations in 
the urban fabric, e.g. in drains, waste pockets, 
urban wastelands, potholes, canals, fenced 
areas and corners. The wastescape consists of 
innumerable actors, sites and items. It is the 
people wasting an item, the place that is wasted 
and the item itself being discarded. 

Formal and Informal 
Waste Management
The waste and post-waste phases in India are 
handled by both formal and informal waste 
management actors. 

The formal, institutionalised, waste 
management is generally handled by tax-paid 
municipality workers. They are paid to simply 
move waste from one location (the urban) to 
another (often a landfill). The formal waste 
management in Bhubaneswar and Cuttack is 
a hierarchy of street sweepers, waste collectors, 
administrative staff and officials. There is no 
formal waste segregation, composting or 
recycling: everything is collected as mixed 
waste.

The informal waste management in 
Bhubaneswar and Cuttack is solely based on 
the profit of reclaiming and selling recyclable 
material. The informal sector thus only handles 
recyclables that have a high enough value per 
kilogram in relation to the effort of collection.

The informal waste system is an economic 
pyramid, with the waste picker at the 
bottom. Even though their earnings are often 
substantially higher than many other day-to-
day jobs, the job has low status. 

The waste picker earns his/her living through 
picking, sorting and selling waste, normally to 
godowns (small waste warehouses).

Godowns buy small amounts of waste 
from a large number of waste pickers (thus 
transforming it to post-waste). The post-waste 
is then sold upwards within the pyramid until 
it reaches few wealthy recyclers at the top. Here 
the post-waste is finally refined, reprocessed 
and sold back to manufacturers as raw material 
for new products.

Though highly functional, this system is 
based on social hierarchies, often associated 
with caste, and economic stratification of 
society. The working conditions of the waste 
pickers are extremely poor; they are exposed to 
considerable social, economic and health risks.

Approach
The project’s design approach aims to be 
holistic, diverse and open-ended.

50 conceptual sketches, based on the 
documentation, provide both practical as well 
as conceptual, thought provoking, ideas of how 
to address specific (and generic) issues of the 
wastescape. These can function as a basis for 
further discussion on possible improvements or 
alterations of the wastescape. All interventions 
must be profoundly anchored in the local social 
context before they can be fully developed to 
a stage of actual implementation. This project 
is the first step.

Proposed interventions are designed to 
build on existing systems of livelihoods, 
informal commerce and waste management. 
Using and expanding existing systems is a 
method to increase incentives for successful 
implementation and effective use of 
architectural interventions.

As the design proposals derive from (our 
study and reading of ) the existing wastescape 
network of waste management, and not only 
isolated problems, they will by default create 
synergies throughout the system.

Odisha, India.

Bhubaneswar and Cuttack, India.

Diagram of waste and actions transforming items between phases.

Cycle of Waste
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Big Bazaar 
Consumption and 
Waste

Big Bazaar is one of India’s biggest 
nationwide supermarket chains, 
selling food products as well as 
clothes and goods for the home. This, 
in the Indian context, new mode of 
consumption results in increased 
amounts of non-biodegradable 
packaging waste and sales of processed 
food.

Big Bazaar is at the final stage of 
the product phase in the waste cycle, 
where the perceived value of an 
item increases through marketing. 
Packaging waste emerges both at the 
store and in the shoppers’ households. 

Nayapalli
Pre-Waste of Slum 
Upgrading

Nayapalli is a settlement in Bhuba-
neswar which is currently being 
upgraded through the JNNURM 
slum upgrading program. The new 
constructions are mainly of concrete 
and similar high energy materials 
which will, as they become waste, 
only be able to be recycled or reused 
to a limited extent. 

Through using, wearing and 
wasting consumer items transform 
from pre-waste to waste. This 
primarily occurs in homes.

As most housing areas in 
Bhubaneswar, especially low income 
areas, Nayapalli suffers from poor 
waste collection. Additionally the 
mixing of household waste creates 
problems further ahead in the waste 
cycle.

Transit Station
Formal and Informal 
Waste Intersection

The transit station is a key node in 
the formal waste management chain. 
All municipal waste collected in 
Bhubaneswar and Cuttack passes via 
transit stations before it is reloaded 
and transported to the landfill site.

Due to its rather central, urban 
location and large quantities of waste 
it is also one of the main interfaces 
between the formal and informal 
waste chains.

As the waste arrives, it is already 
mixed and therefore requires hard 
work by informal waste pickers, who 
pick through it under poor working 
conditions.

The formal waste handling is rather 
unorganised, which creates a spill-
over of waste into biological systems 
such as ditches, earth sediments and 
streams.

Muslim Sahi
Informal Recycling Hub

Muslim Sahi is the main hub of 
the informal waste management 
in Bhubaneswar. The majority of 
godowns in Bhubaneswar are located 
in this area and most recyclable waste 
at some point passes through Muslim 
Sahi.

The informal waste sector is 
highly dependent on location, both 
in relation to main sites of waste 
picking (commercial areas, markets, 
central locations) and to regional 
infrastructural connections (such as 
trade routes to Kolkata and Delhi).

The large amount of handled waste 
creates spill-over; waste builds up in 
drains and other areas, which are 
difficult to reach.

The area’s conjunction of waste 
trade and dwellings results in specific 
issues, such as fire hazards and 
increased risks of flooding.

Bhuasuni Landfill
End of Municipal Waste 
Management Chain

Bhuasuni landfill is the end station 
of the formal waste management 
chain of Bhubaneswar. Mixed waste 
is spread out over a vast area and left 
to decompose or mix into the earth 
sediments. 

All waste eventually decomposes;,  
even the waste which is regarded 
as non-biodegradable. The 
decomposition, of e.g. plastics, 
however takes place over hundreds of 
years.

Toxic leachate, uncontrolled 
methane gas formation and 
deteriorated soil are all negative by-
products of landfilling.

Hierarchy of Waste

The sizes of the bubbles relate to the amount of unclaimed waste in the built environment as we perceived it by observations on site in Bhubaneswar and Cuttack.  

Informal Waste 
Chain
Flows of Recyclables 
Between Actors

The data has been collected through interviews with the concerned actors on site in Bhubaneswar and Cuttack.

Prices in 
Indian Rupies

Child Labour
As in many trades in India, child 
labour occurs in the informal waste 
sector in Odisha. Young children 
accompany their families when 
picking through waste or perform 
tasks at godowns. Often this affects 
the children’s attendance at school. 

It should however be said, that 
many waste pickers make sure that 
their children go to school and do 
not let their children pick waste. 

KKPKP in Pune approaches the 
issue by requiring that their union 
members send their children to 
school and to refuse child labour.

Section, scale  1:100

Types of Waste

Contemporary 
Consumption
Supermarkets primarily cater for the 
middle and upper classes in India.  
Following the projected growth of 
the Indian middle class this new form 
of consumption is likely to increase.  
Food sold at Big Bazaar is primarily 
imported from “the west” and is 
packaged to a great extent. Multi-
layer packaging and excessive use 
of plastic create new types of waste, 
some difficult to recycle.

Import patterns of food items to Big Bazaar.

Diagrams based on statistics from McKinsey Global Institute.

Data retrieved from http://india.blogs.nytimes.com/2013/05/13/indias-middle-class-growth-engine-or-loose-wheel/

Purchasing Power
Projected Growth of the Indian Middle Class

Packaging waste outside Big Bazaar. Large markets 
and shopping centres are prime spots for waste 
pickers to gather high quality waste.

Urban Cows
Cows roam the Indian 
cityscape freely. Poorly 
managed piles of mixed 
waste on streets and 
pavements are both a 
source of food and a danger 
to the animals. Due to their 
complex digestive system 
plastic accumulates inside 
the cow’s stomach. Street 
surgery of cows has revealed 
more than 30 kg of plastic 
inside a single cow.

Modes of Traffic
Bhubaneswar’s road network was planned in 
the 50s and follows a very car bound, almost 
suburban, traffic scheme.

The roads themselves are used by a wide 
range of vehicles. Traffic space is constantly 
renegotiated under dangerous and chaotic 
circumstances.

Pedestrians are of low 
priority in the traffic 
network. Many distances 
are too long to walk and 
motorcycles often use 
the pedestrian pavement. 
Pavements are often of low 
quality.

Cycle rickshaws are widely 
used for transport. Cycle 
rickshaws have the lowest 
status among vehicles.

Auto rickshaws are 
sometimes used as a 
shared taxi service or 
like decentralised public 
transport. The commonly 
used two-stroke engines are 
however highly polluting 
and release large amount of 
airborne particles.

Buses are cheap and 
widely used. They are 
often overcrowded and 
thus running with very 
high efficiency. This might 
however increase the status 
of private transport. There 
are both private and public 
bus routes.

Urban cows roam the 
streets of most Indian cities. 
Because of the religious 
significance of cows, other 
road users simply adapt to 
them.

Motorcycles are the mode 
of transport for the lower 
middle class. They are fast, 
versatile and use less fuel 
than cars. They are however 
often overloaded and highly 
dangerous. 

Cars are high status symbols. 
With the emerging middle 
class  and growing wealth 
more people aspire to have 
cars. Status seems to be the 
driving force, rather than 
mobility. 

Trucks transport unskilled 
labour, goods and waste. 
They operate on the same 
roads and by the same 
principles as all other road 
users.

Sunday 09-02-2014 13:02.

Wednesday 12-02-2014 13:35.

Sunday 16-02-2014 10:28.

Example of vegetables sold at the market on the  
pavement outside Big Bazaar, Patia, Bhubaneswar.

Waste from the informal vegetable market ends up 
in a small pile behind the vendors. The vegetable 
waste is either eaten by cows or later swept up by 
formal waste collectors.

Traditional 
Consumption
Street markets mostly sell vegetables 
grown in the vicinity. Minimum 
packaging (and low conservatives) 
results in a short life span of vegetable 
products but at the same time create 
a minimum of waste.

The vegetable matter accumulated 
on the pavement or at the market 
is often fed to animals or left, to be 
managed by formal street sweepers 
and other municipal waste workers.

Examples of consumer goods sold at Big Bazaar.

Add retrieved from http://www.thecityonsale.com/sale/Mumbai/general/
BIG-BAZAAR-Wednesday-bazaar-/494

Bin containing the waste from 
our breakfast for four days. The 
reason for us to choose packaged 
food for breakfast is hygiene.

The vegetables are locally grown in the vicinity of 
the city and thus have short transport distances.

Formal Waste 
Management
The municipal waste management 
in Nayapalli is poor. Formal waste 
collection points are scarce and seldom 
emptied.

All waste is mixed and there are no 
incentives to segregate at source. The 
settlement is too small and generates too 
little recyclable waste to be profitable for 
the informal waste sector. Mixed waste 
is therefore thrown in waste pockets or 
ends up in waste water drains.

Pucca House
High Embodied Energy

A pucca house basically means “a 
durable house”. For most people 
living in slum areas this means a 
house with reinforced concrete roof, 
load bearing concrete columns and 
brick wall filling.

This kind of house is often asked 
for by people living in simpler kutcha 
houses. The main reasons are the low 
maintenance, the protection from 
monsoon rains, cyclones winds and 
the status of having a pucca house.

The shortcomings of the concrete 
pucca house are the poorer indoor 
climate, higher construction cost and 
increased embodied energy as well as 
the increased difficulty of reusing or 
recycling the building material after 
demolition.

Pucca house built through JNNURM slum 
upgrading program in Nayapalli, Bhubaneswar.

Partially Covered 
Water Drains
Waste water drains in Nayapalli are 
under construction. The newly built 
drains are partially covered with 
concrete slabs to protect them from 
waste and excrement. For now the 
partial cover does not hinder waste 
from entering the drains; it merely 
makes them more difficult to clean.

The contamination of the drains 
(from both waste, waste water and 
excrement) results in a foul smell and 
sanitary hazard. Large amounts of waste 
further increase the risk of clogging and 
flooding of the area during monsoon.

Partially covered drains built through JNNURM 
program in Nayapalli, Bhubaneswar.

Waste is informally disposed on empty plot in 
Nayapalli, creating a waste pocket.

Kutcha House
Low Embodied Energy

Kutcha house refers to a non-durable 
house. In Odisha these houses often 
consist of mud cob walls and thatched 
or tin plated roofs. 

Mud and straw constructions 
often provide a good indoor climate, 
but cannot withstand harsh weather 
conditions (i.e. heavy monsoon rains 
or cyclones, which are common in 
the area). Local kutcha houses need 
constant repair and maintenance, 
which burdens their residents, as 
most have been poorly built by 
unskilled labour.

Local kutcha houses are generally 
self-built, rather small and of bad 
quality. Kutcha houses are considered 
low status in urban areas and many 
residents which for a pucca house.

Waste Fodder 
Due to the large amount of 
biodegradable waste in the formal 
waste stream, people living close to 
transit stations and landfills herd pigs 
through the waste for feeding.

This only recovers a minor part 
of the biodegradable waste and 
may introduce the animals to toxic 
and non-biodegradable items. Both 
issues could be resolved through a 
better organised and systematised 
handling of biodegradable waste and 
segregation.

Kutcha house in Salia Sahi, Bhubaneswar.
Cooking and 
Respiratory Diseases
A big issue in poverty stricken households and areas 
is respiratory diseases. These are common due to 
the practice of cooking over open fire in confined, 
although often outdoor, spaces. Poorly designed 
open fire chullas, the use of crude fuels (such as 
collected fire wood and dung patties) as well as 
poor ventilation add to the problem.

Gas and less polluting fuels are often too expensive 
and outdoor cooking is problematic due to spatial 
constrictions and during monsoon.

Drain Clogging and 
Flooding
During the waste handling in Muslim Sahi, 
some waste ends up in drains or becomes soiled. 
Simultaneously non-recyclable waste produced in 
the slum is not taken care of; neither by the informal 
nor by the formal waste chain.

This has resulted in a massive accumulation of 
waste in drainage systems and waste water outlets.

Every monsoon the area becomes flooded, which 
causes sanitary hazards, obstructs waste collection 
and deteriorates buildings. Every monsoon season 
the water level reaches at least knee height, sometimes 
even higher.

Fire Hazards
Because of the high proximity of 
collected recyclables (i.e. plastics) 
and the common use of outdoor 
wood fired chullas Muslim Sahi is 
under constant risk of catching fire. 
Reportedly, the slum fought fire 
twice last year.

Many of the narrowly spaced 
buildings in the area are light wood 
and tin structures, which increases 
the dangers of fire. Furthermore the 
narrow alleys further make it difficult 
for firefighters to access the area.

Narrow alley in Muslim Sahi, Bhubaneswar. 

Cooking on porch outside house in Muslim Sahi.

Flows with arrow heads depicting direction and 
width of lines proportional to quantity (as per our 
observations and estimations).

Cross section through drain and godown in Muslim Sahi, scale 1:100 

Power Supply and 
Shortages
60% of the Indian energy production is coal powered. 
The second largest source of energy is hydroelectricity, 
which constitutes 17% of the energy national production.
In order to reduce the large-scale landfilling of fly 
ash, a by-product of the coal energy production, the 
manufacturing and use of fly ash bricks is increasing 
considerably in Odisha.

The demand for energy is greater than the Indian 
production. Although India imports energy, power 
shortages are common. Many slums and rural areas 
are not formally connected to the energy grid. Where 
possible, slum residents however informally hook up to 
the grid. 

Odisha has large water reservoirs serving the regional 
hydroelectricity plants. These are however depleting due 
to years of drought and natural silting.

Hazards of 
Mixed Waste
BMC does not require that any of 
the household waste is segregated at 
source. The waste that is managed by 
BMC and reaches as far as the landfill 
remains mixed. 

The mix of biodegradable, 
recyclable, construction, sanitary and 
even medical waste has a detrimental 
effect on ecological systems and 
humans working or living in the 
surroundings. Biodegradable and 
sanitary waste can create biohazards 
such as the spreading of bacterial 
disease, e.g. cholera. Plastics are in 
themselves not directly damaging. 
They might however contain toxic or 
cancerogenic additives which can be 
released (e.g. in the informal recycling 
process) or transferred to ecological 
systems through leachate.

Uncontrolled formation of 
methane gas, produced in the 
anaerobic  digestion of biodegradables,  
occurring in e.g. landfills, has a 
large impact on global warming. 
If controlled and extracted it can 
however fuel energy production.

Landfill Waste 
Picker
As the Bhuasuni landfill is located 
far from city centres, landfill waste 
pickers cannot themselves transport 
the recyclables they pick to godowns. 
Therefore they rely on godown owner 
to come to and buy the waste at the 
landfill.

Due to these circumstances (and 
the relation between supply and 
demand) they lose bargaining power 
and thereby are paid less than waste 
pickers selling the waste to godowns 
in more urban areas.

Existing Wastescape Scheme 

Waste picker Merjesar at Bhuasuni landfill.

UDRC employees and Mahila Milan members with Linda  
Ringqvist and Oskar Gudéhn in Bhubaneswar.

Glossary 
Biodegradable Waste
waste that, in a relatively short time span, can re-enter 
biological networks as nourishment

BMC (Bhubaneswar Municipal Corporation) 
administrative and executive body of the municipality of 
Bhubaneswar 

Chulla
cooking stove using biomass like wood, wood chips, sawdust, 
dung or any other combustible matter as fuel

CMC (Cuttack Municipal Corporation)
administrative and executive body of the municipality of 
Cuttack

Godown
warehouse or other storage place (often used by waste traders 
or stockists), in India and Southeast Asia

JNNURM (Jawaharlal Nehru National Urban 
Renewal Mission)
national urban improvement scheme in India (2005-2014) 
focusing on social and economic infrastructure

KKPKP (Kagad Kach Patra Kashtakari 
Panchayat) 
trade union of waste pickers in Pune, India, working to 
increase the status, conditions and livelihood of waste pickers

Kutcha House
non-durable house, often constructed of bamboo, mud, 
thatch, tarpaulin, polyethylene and/or reed

LDPE (low-density polyethylene)
plastic often used in mixed-layer packaging and plastic bags 
due to its high flexibility and resilience 

Mahila Milan
network of poor women’s collectives, performing informal 
banking services and representative functions

MFS (Minor Field Study)
grant, funded by SIDA (Swedish International Development 
Cooperation Agency), for performing an academic study in 
developing countries

Miscellaneous Waste
waste which, due to composition and/or hazardous qualities, 
can neither be recycled or biodegraded

Pucca House
durable house, often constructed of brick, cement, plaster and 
with reinforced cement concrete roof

RAY (Rajiv Awas Yojana)
national Indian scheme aiming to improve and provide 
housing, basic civic infrastructure and social amenities to 
(authorised) slum areas

Recyclable Waste
waste which can easily be processed to create new products

SPARC (The Society for the Promotion of 
Area Resource Centres)
nation-wide NGO in India, working to improve the status 
and living conditions of urban poor and slum dwellers

SWaCH (Solid Waste Collection and 
Handling)
collective of waste pickers performing door-to-door collection 
and source separation of waste and composting services

UDRC (Urban and Development Resource 
Centre)
Odisha-based NGO, functioning as an extension of SPARC 
and a support organisation of Mahila Milan

Waste
noun: matter out of place; unusable, unwanted or non-valued 
material
adjective: inefficient, unnecessary, useless or uneconomic
verb: discard or destroy

Waste Cycle
how items and materials cycle through the phases of product, 
pre-waste, waste and post-waste

Waste Picker
person whose livelihood is mainly based on picking and 
selling recyclable waste

Waste Pocket
small area on single, vacant plot on public or private land, 
where waste is discarded  

Wastescape
multi-dimensional network of waste, incorporating objects, 
actors, actions, flows and locations

Residents of Muslim Sahi along main street of waste commerce.

Discussion
In Bhubaneswar and Cuttack there are crude, 
but effective, systems for retrieval of recyclable 
waste from the mixed waste stream. These are 
wholly managed by the informal sector.

Currently there is no trade in biodegradable 
waste. It however offers a potential for improved 
social, economic and ecological sustainability. 
Incentives for local stakeholders to promote 
informal systems for biodegradable waste 
should therefore be prioritised. Consequently, 
a majority of the proposed interventions 
addresses biodegradable waste.

All projects aiming to improve conditions 
for urban poor and slum communities 
should be developed in collaboration with 
the communities. Similarly, the livelihood of 
marginalised people must be improved from 
their perspectives; large-scale changes may 
disrupt existing social structures or remove 
economic possibilities. Interventions must be 
anchored in the social context, otherwise they 
risk quickly falling into decline.

The formal waste management should better 
incorporate the informal sector, functioning as 
a supportive instance of the latter. In this way 
the waste flows of Bhubaneswar and Cuttack 
could be more streamlined, simultaneously 
improving the conditions of people working 
in the lowest segments of the informal waste 
sector.

Finally it should be noted that this project, 
focusing on waste management, only addresses 
one part of the waste cycle. As argued by, among 
others, Braungart and McDonough, the main 
possibility (and responsibility) to diminish 
hazardous and non-recyclable waste lies within 
our modes of industrialised production and 
consumption.
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+ collecting excrement and biodegradable waste from stomes (Muslim Sahi)     + producing seeds for seeds for waste exchange (Railway)      + buying biodegradable waste from sorting sheds (Pallaspalli)     + providing local agriculture with fertilising slurry (Nayapalli) + growing bamboo for stomes (Muslim Sahi)     + buying miscellaneous waste from sorting sheds (Pallaspalli)     + campaigning waste awareness together with waste stores (Market Building) + minimising future construction debris (Bhuasuni)     + collecting waste from seeds for waste (Railway) + selling miscellaneous waste to energy plant (Bhuasuni)     + transferring recyclables to stomes (Muslim Sahi)     + selling biodegradables to biogas plant (Salia Sahi) + reducing risk of floods (Muslim Sahi)     + enhancing incentives for certain waste types for sorting sheds (Pallaspalli)     + creating uses for local composting (Nayapalli) + reducing risk of floods (Muslim Sahi)     + increasing profit of LDPE (Muslim Sahi) + source separating waste for waste pickers (Muslim Sahi)     + producing seeds for seeds for waste exchange (Railway) + running safari buses to waste park (Bhuasuni)     + purchasing odd, miscellaneous waste from stomes (Muslim Sahi)

PROPOSED

Leachate Treatment 
Wetlands and Buffer Strips

Buffer strips are natural structures of vegetation 
imitating the fringes bordering river channels, 
controlling air, soil and water quality and acting 
as filters of nutrients and pesticides, to prevent 
the flow of these to the surrounding environment 
and to the ground water.

Wastescape Safari
Waste Tourism and Education

In order to increase awareness about waste, buses will 
tour the Bhuasuni Waste Park after the landfill has 
closed. The bus tours could depart from the popular 
close-by Nandankanan Zoo, which at present promotes 
environmental programs and offers white tiger, lion, 
spotted deer and bear safaris.

A glass wall, cutting the hill of waste, will be passed 
on the tour; exhibiting the layers of decaying waste - a 
monument of the years of wasting.

Reference: 
Montlake Landfill 
Art Proposal

Muslim Sahi Stomes Salia Sahi Biogenerator Railway Seeds for Waste Chhatra Bazar Floating Agriculture Pallaspalli Waste Service Nayapalli Community Compost Market Building Waste StoreBhuasuni  Waste Park Muslim Sahi Stomes Salia Sahi Biogenerator Railway Seeds for Waste Chhatra Bazar Floating Agriculture Pallaspalli Waste Service Nayapalli Community Compost Market Building Waste Store

Chapel of Reconciliation, Berlin by architects Reitermann and Sassenroth 
and loam specialist Rauch; interior (left) and wall detail (right). The walls 
of rammed earth incorporate building debris from the church which stood 
on the site and was destroyed during the Cold War. 

Reference: Rammed Earth and 
Waste 

Reference: PE Plastic in 
Roads
In order to battle the ever growing problems of littering plastic 
bags and overflowing landfills, many cities in India, including 
Bengaluru, Chennai, Pune and Delhi have started to mix 
downcycled, shredded polyethylene with asphalt for road 
constructions. According to Khullar, The New York Times, this mix 
of plastic and bitumen (the ratio of plastic to bitumen is 1:12.5) 
is called polymerized bitumen and is superior to traditional 
pavement as it has a longer lifespan, but only costs 3% more to 
construct. For more information: see #103.

Composts for residential complexes 
in Pune, maintained by SWaCH. For 
more information: see #40.

Reference: 
Residential 
Compost

Photographs left above and below retrieved from http://greentravelife.com/richart-sowa-a-green-island-made-of-plasti-bottles/
Photograph right above retrieved from http://blogneobambu.com/2013/08/ilha-costruida-com-garrafas-pet/

Richart Sowa has built several islands utilising PET bottles in vegetable 
and fruit plastic net sacks for floating as well as plywood, pallets, sand and 
soil, on which he has planted mangrove trees and built a house. Sowa with 
bag of PET bottles (left above), sketch of construction (right above) and 
Joyxee Island (below). 

Reference: PET Bottles for 
Floating Structures

NGO Practical Action and local NGO Gono Unnayan Kendro has provided 
training on construction and use of floating gardens for rural communities 
in Bangladesh. There is no fixed size of a raft, but commonly they have 
been built in sizes of around 8m long and 2m wide and are around 0.6 to 
1m deep. Crops that have been cultivated on such rafts include Kang Kong 
(leafy vegetables), okra (lady’s finger), gourd, brinjal (aubergine), pumpkin 
and onions.

Diagram retrieved from http://practicalaction.org/climatechange_floatinggardens
Photographs retrieved from http://www.fao.org/climatechange/17849-0e277b46b31f98942e6bc81bb22319243.pdf

Reference: Floating Rafts for 
Cultivation

Plan terrace floor, scale 1:100

Plan of biogas plant, scale 1:100

Site plan, scale 1:500

Section Chhatra Bazar Behera Sahi, dry season, scale 1:200 

Section Chhatra Bazar Behera Sahi, monsoon season, scale 1:200

Section, scale 1:100

Reference: Bamboo 
Roofing on Mud House

Photograph by Kurt Hoerbst retrieved from http://www.anna-heringer.com/index.php?id=30

The aim of the METI – Handmade School in Rudrapur, 
Bangladesh by Anna Heringer and Eike Roswag was 
to build with local labour, biodegradable materials and 
improve local building techniques.  The ground floor 
consists of cob walls and the second floor consists of a 
bamboo structure. 

PROPOSED WASTESCAPE

Bhuasuni 
Waste Park
Remnant of the Wasted 
Years 

Through interventions in the 
wastescape, less material will end 
up at Bhuasuni. However, medical, 
sanitary and hazardous waste still 
needs to be carefully handled. 
Currently controlled incineration is 
the best option for management of 
such waste. 

By phytocapping Bhuasuni landfill, 
the area can be used for plantations 
of energy crops (or construction 
bamboo). Leachate will be taken care 
of through buffer strips and wetlands, 
and methane gas from the dump will 
be harvested.

By converting the landfill site into a 
waste park it will have an educational 
function and become a place for 
learning and remembering; the site 
will become a land art monument of 
old waste.

Muslim Sahi 
Stomes
Case Study House for 
Slum Upgradation

The Stome (Store + Home) 
intervention addresses the pre-waste 
phase of the building sector, e.g. 
how to reduce construction debris, 
embodied energy, household waste 
production and skill-sharing. 

It also addresses the post-waste 
phase as they have been developed 
to improve the living conditions 
for those who live in Muslim Sahi, 
Bhubaneswar’s informal waste node. 

Stomes could be built as part of 
the existing Indian slum upgrading 
programs (i.e. RAY and JNNURM), 
but suggest some key points of 
improvement.

The informal waste sector of 
Bhubaneswar is dependent on central 
location, which argues for an in-situ 
upgrading of the existing settlement.

Rammed earth and filigree bamboo 
constructions are used to create low-
maintenance, low-energy buildings 
with a good indoor climate.

Salia Sahi 
Biogenerator
Enhancing the Potential 
of Biodegradable Waste 

Salia Sahi Bio Generator is an 
intervention encompassing two 
forms of bioproduction; a biogas 
plant and an agri-aquaculture farm.

A medium sized biogas plant 
produces biogas for cooking, 
electricity and biofuel. Materials for  
biogas production are biodegradable 
waste and excrement. This creates 
incentives for collection of two 
common types of waste. 

In symbiosis with the biogas 
plant, energy and nutrients in the 
agricultural waste can be utilised in a 
synergetic cycle.

Chhatra Bazar 
Floating 
Agriculture
Waste to Land in the 
Canal along Chhatra 
Bazar Behera Sahi

Chhatra Bazar Floating Agriculture 
aims to enhance livelihood of local 
residents of Chhatra Bazar Behera 
Sahi by creating new land for 
cultivation. The slum is currently 
very dense and space is especially 
scarce during monsoon, when the 
water level of the canal, which runs 
along the slum, is high. 

Rafts floating on the canal adapt 
to the greatly varying water level. 
The rafts can be produced of waste, 
such as PET bottles and fruit sacks, 
with compost soil on top, in which 
edibles, e.g. gourds and brinjal 
(aubergine) can grow. The local 
agriculture will spur community 
composting of biodegradable waste, 
in order to produce nutritious soil 
for cultivation. 

The intervention changes the canal 
from a site of wasting to a site of 
producing, increasing incentives to 
keep the canal free of waste.

Railway Seeds 
for Waste
Changing Wasting 
Behaviour on Board

In India most train passengers 
discard waste accumulated on board 
by immediately throwing it out the 
train window; Indian trains leave 
waste in their wake. The wastescape 
of the railway tracks is a vast network 
spanning the whole country. 

The Seeds for Waste intervention 
addresses this common wasting 
behaviour. By exchanging waste for 
flower and grass seeds, Indian trains 
will create trails of greenery instead 
of trails of waste.

Pallaspalli 
Waste Service
Improving Waste Flows 
in an Upmarket Area

Pallaspalli is a high income residential 
area south of the city centre of 
Bhubaneswar.

The implementation of door-to-
door waste collection services would 
increase profits for waste pickers and 
give them access to source separated 
waste and recyclables. Local sorting 
sheds will improve logistics and in 
the end waste pickers’ profits.

Adding recycled LDPE plastic 
to bitumen roads increases their 
longevity and creates economic 
incentives for a type of waste which 
is normally not collected, due to its 
current low selling price.

The addition of drain grids would 
reduce the amount of waste disposed 
in drains and ease the cleaning of 
drain cleaning. Thereby the risk of 
flooding would reduce in the area as 
well as in areas downstream.

Nayapalli 
Community 
Compost
Waste for Agriculture

Source separation requires incentives. 
Community composting increases 
the amount of waste being separated 
at source as it creates useful, fertile 
soil which can be used for cultivation 
within the community.

In Nayapalli there already exists 
a small lot of land which is being 
cultivated. These site specific 
conditions provide both stakeholders 
and space suitable for composting 
to be well carried out in a successful 
way.

When trying to improve source 
separation of waste and local 
composting in Bhubaneswar, 
Nayapalli maybe one of the best sites 
for a case study.

Market Building 
Waste Store
Consumerist and 
Disposal Awareness 

Market Building Waste Store 
manifests the rethinking of the 
relationship between waste and 
production. 

As a sorting shed it facilitates the 
already existing informal collection of 
recyclables in the area. The allocation 
of space for the informal waste sector 
will contribute to legitimisation of 
the work in the eyes of the middle 
class.

The production of design items 
from reclaimed waste will shorten 
the waste cycle and create uses for 
miscellaneous waste (e.g. old lamps, 
bottle caps, etc.) and raise the 
perceived value of the material.

The building itself increases waste 
disposal awareness as the walls are 
built of rammed earth and waste dug 
out from the site. 

Waste Phase Waste Phase Product PhaseProduct PhasePost-Waste PhaseWaste PhaseWaste PhaseWaste PhasePost-Waste PhasePre-Waste Phase Pre-Waste Phase Post-Waste Phase Waste Phase Waste Phase Waste Phase

Consumerist 
Behaviour
When trying to minimise household 
wasting, household consumption 
behaviour, though difficult to directly 
affect, has to be addressed.

The behaviour itself consists 
of multiple concepts, such as the 
quantity of consumption, material 
embodied energy, material life cycles 
and ecological hazards etc. 

An initial step for change in 
consumption patterns is thus to 
promote awareness of ecologic and 
social sustainability (e.g. the natural 
processes which occur when a product 
is wasted and who will handle the 
waste and how).

To tackle the health issue of waste pickers encountering sanitary napkins 
when looking for recyclables among waste, SWaCH in Pune produces bags 
from reclaimed newspaper, which are bought by middle to high income 
households. The bags signal that the waste picker should avoid opening 
the bag and at the same time a sellable product has been created, increasing 
the value of the reclaimed material. For more information: see #39.

Reference: Products of Waste 
Material

Waste Store Concept
The waste store is a two layered structure with an 
outer shell of bamboo and an inner structure of 
rammed local earth. The plastic which the soil on 
site contains is rammed in to show the effects of 
plastic littering on top soil.

The store connects directly to a waste sorting 
shed and a small waste redesign production facility 
to make consumers aware of the informal waste 
sector and to increase the status of waste pickers.

Producing new products from creative 
reassembling of waste may spur waste aware 
consumption and provide at least a small economic 
incentive for types of waste which are usually not 
collected by the informal waste sector.

The building further showcases alternative 
construction, technologies and energy solutions, 
such as rainwater harvesting, photovoltaic systems, 
natural ventilation and low energy construction 
materials.

Biodegradable 
Waste Flows 
Proposal for 
Bhubaneswar and 
Cuttack

Biodegradable waste should preferably 
be handled decentralised, keeping 
transportation to a minimum.

Where suitable stakeholders 
and adequate space is available 
biodegradable waste should be 
handled within the community, 
by foddering animals with it or 
composting it. 

In dense, urban areas or where 
appropriate stakeholders are lacking, 
biodegradable waste could however 
instead be handled through a 
biodegradable waste trade, where 
waste is sold to semi-centralised 
biogas plants or similar facilities.

Post-Waste Phase

Community Compost 
Stakeholders
Residents keeping livestock, urban farmers and waste pickers are those 
who would benefit most directly from separation of waste at source. 
They are thus the most important local stakeholders for community 
composting.

In Nayapalli an extended family cultivates a piece of the land, which 
they own. The quality of the soil is low and they cannot afford to use 
any fertilisers. As proper composting facilities would provide them 
with ample, more nutritious soil for their agriculture, they are the 
most suitable caretakers of the compost. 

Since composting enforces a direct separation of waste at source it 
will ease the workload of waste pickers.

Existing Situation

Plan, scale 1:100

Existing Situation

1. Photovoltaic Panel Roofing
2. Rainwater Harvesting
3. Fire Cell
4. Production
5. Waste Storage
6. Wall of Rammed Local Earth
7. Shop
8. Natural Ventilation
9. Market Building Typology 
Entrance

Existing Situation

Polymerized 
Bitumen 
Roads
By choosing polymerized 
bitumen when redoing 
the roads in Pallaspalli, 
they will last longer than if 
traditional bitumen is used, 
thereby reducing pre-waste 
construction debris. Further 
it improves the economic 
incentive for the informal 
waste chain, which will 
result in more LDPE being 
picked, thereby reducing 
the amount of plastic in 
earth sediments and drains. 

Drain Cover
A common problem, both in high and low 
income areas, is that waste clogs drains, which 
in turn causes flooding during monsoon.

Drains are usually covered by heavy slabs 
of crude concrete. The concrete slabs have 
high embodied energy and easily break; 
waste often enters the drains at these points. 
Because of the weight, coverings are difficult 
to move, hindering cleaning of the drains.

Simpler, lightweight cover structures 
could be constructed out of either metal or 
bamboo in order to ease cleaning.

Sorting 
Shed
A sorting shed works 
as a base for local waste 
pickers, providing 
space for sorting and 
storage of recyclables 
before selling them 
on to a godown. The 
possibility to store 
waste temporarily 
increases waste pickers’ 
selling quantities and 
thereby selling prices.

From the sorting 
shed, waste pickers can 
easily manage door-
to-door collection of 
waste throughout the 
neighbourhood. This 
will promote source 
separation of waste 
and thereby radically 
decrease the amount 
of mixed waste sent 
to landfills and simple 
incinerators.

Additionally, for 
a small monthly fee 
waste pickers could 
provide the service of 
managing community 
composts or similar 
handling systems for 
biodegradable waste.

Detail of bamboo drain cover, scale 1:25

Detail of metal grid drain cover, scale 1:25

Reference: SWaCH
Sorting Shed

Waste pickers of cooperative SWaCH 
provide waste collection services,  such as 
door-to-door collection, in Pune. Sorting 
sheds improve their working conditions. 
For more information: see #28-34.

Existing SituationExisting SituationExisting Situation

Waste is currently being disposed of in a pile by the main street in Pallaspalli, Bhubaneswar. Residents of Nayapalli, Bhubaneswar. Market in the city centre of Bhubaneswar.Waste in canal along Chhatra Bazar Behera Sahi, Cuttack, Odisha.Railway as seen from Rajmahal Flyover in central Bhubaneswar, Odisha.Bhuasuni landfill, Odisha, India. Spill-over of waste by formal waste collection point in Salia Sahi, Bhubaneswar. Railway tracks at Mahim Junction train station by Dharavi, Mumbai, Maharastra, India. Chhatra Bazar Behera Sahi in dry season, Cuttack. Residents of Chhatra Bazar Behera Sahi in school building, Cuttack.

Floating Agriculture Rafts in Monsoon and Dry Season

Floating Agriculture Concept

Detail, scale 1:50 

Canal

Crop

Soil from Compost
Capped PET Bottles in Vegetable 
or Fruit Plastic Net Sacks

Seeds for Waste 
Concept
Seeds for Waste rethinks the common 
wasting behaviour. Instead of trying 
to ban or prohibit wasting from 
trains, waste will simply be replaced 
by flower seeds.

The idea is to make the waste 
exchange and seeding into a joyous 
cultural and religious celebration.

Waste pickers, offering flower 
seeds in exchange, reclaim waste 
accumulated between train stops. 
The seeds create an incentive for 
train passengers to keep their waste 
until a waste picker comes, instead 
of immediately discarding it, as is 
currently practiced. 

The waste will be source separated 
on board by waste pickers, who also 
remove the waste from the train and 
sell the waste to different institutions: 
recyclables to the informal waste 
sector, biodegradables to biogas 
plants and combustibles to the formal 
incineration plant.

Seeds can be harvested from any 
of the small-scale community farms 
sites (e.g. in Nayapalli, Salia Sahi and 
Chhatra Bazar Behera Sahi).

Existing SituationMultifunctional 
Biogas Plant
A biogas plant produces biogas from 
biodegradable waste as well as animal and human 
excrement. As these types of waste become 
resources for energy production, the collection 
of biodegradable waste in Bhubaneswar and 
Cuttack will be economically incentivised 
and incorporated into the informal waste 
management. Currently the informal sector in 
general only handles recyclables. 

Additional functions are connected to the biogas 
plant, showcasing the uses of biogas to local 
residents. There is a biofuel refilling station for 
auto rickshaws, a demonstration kitchen which 
utilises biogas for cooking and plantations 
which are fertilised with slurry from the biogas 
production. 

The building also incorporates community 
showers and toilets, providing alternatives to 
open defecation and improving the sanitary 
and safety situation.  The toilet waste is used as 
material for biogas.

Moreover rainwater harvesting decreases the 
dependence on municipal water supply, which 
currently is not sufficient.

Diagram of multifunctional biogas plant functions and production

Wasteland by waste collection point is used for open defecation and waste disposal, Salia Sahi. Polluted pond by urban wasteland in Salia Sahi, Bhubaneswar. 

Section Salia Sahi agri-aquaculture farm with fish and rice cultivation, intermediate season, scale 1:100 

Section Salia Sahi agri-aquaculture farm with fish and water buffer reducing risk of flooding, monsoon, scale 1:100 

Agri-
Aquaculture 
in Salia Sahi
Monsoon, 
Intermediate and 
Dry Season

The agri-aquaculture farm 
makes use of the existing, 
on site, urban wasteland 
and pond to set up efficient 
local food production. 

An agri-aquaculture farm 
is a symbiotic system of crop 
and fish farming. During 
the monsoon the fishpond 
floods the farmland and 
thereby fertilises the soil. 
This will expand the water 
reservoir capacity, decreasing 
flooding in the settlement.

As the farmland is flooded 
rice can be cultivated. 
During dry periods potato 
and similar crops are instead 
farmed.

The fish farm can 
(partially) be fed on 
biodegradable waste from 
the surrounding settlement. 
Small-scale fish farming 
produces protein rich food, 
which can either be eaten 
by the local cultivators 
themselves or be sold in 
local markets and thereby 
create an economic yield.

By providing the land 
with a community-based 
economic output, ecological 
care will be incentivised.

Salia Sahi Today
Salia Sahi is a rural slum settlement in Bhubaneswar. The 
settlement mainly consists of simple mud kutcha houses 
with some self-built concrete or brick pucca buildings in 
between.

There is an alarming lack of toilet facilities and urban 
wastelands are used for both waste discarding and open 
defecation.

Water is also a scarcity, provided by municipal tankers 
or non-profit organisations.

1. Waste Storage / Livelihood
2. Rammed Earth (Low Embodied Energy) 
3. Ventilation of Cooking Fumes
4. Rainwater Harvesting
5. Fire Cell
6. Waste Water Reuse
7. Excrement Collection for Bio-Gas
8. Well Drained Gravel Foundation

Stome Concept 
The Stomes proposal relates to the current slum 
upgrading program in India (i.e. RAY); however 
highlighting some key areas of improvement 
and possibilities.

The proposal focuses on existing livelihoods, 
recruiting and training of local labour, 
simplifying and incentivising waste handling, 
reducing the embodied energy of construction 
material, reducing construction waste and 
prevention of and protection against fire and 
flooding.

The most important long-term benefits 
are not the building itself, but the improved 
skills and adaptations of new and traditional 
techniques in the community and building 
sector as a whole.

Plan 1st floor: residential, scale 1:100

Plan ground floor: storage, shop or residential for letting, scale 1:100

Reference:  
Rice-Fish 
Culture

Diagram retrieved from http://practicalaction.org/
food-production/ricefishculture

Practical Action has 
helped to spread the 
rice-fish technique in 
Bangladesh. The rice and 
fish productions benefit 
from each other: dense rice 
plants protect fish from 
the sight of birds and fish 
produce organic fertiliser 
with their droppings, eat 
insect pests and help to 
circulate oxygen around 
the rice field. 

According to Practical 
Action keeping fish in rice 
fields can increase rice yields 
by up to 10%. Additionally, 
fish cultivation is an 
additional source of high-
protein food, without 
requiring more land. 

Surplus rice and fish are 
sold in the market.

Slum Upgrading 
Programs in India
RAY (Rajiv Awas Yojana) is a national planning program 
aiming at a “Slum Free India”. It contains both guidelines 
and incentives for decreasing growth of new slums as 
well as for how to upgrade existing slum areas.

Requirements for a single housing unit to qualify for 
RAY is:

“The minimum size of housing unit on ownership 
basis would continue to be as settled under JNNURM, 
25 sq mtrs carpet area, including, two rooms, balcony, 
a watersealed toilet, bathroom, individual potable water 
connection, and space for a kitchen.”

Usually, no more than the bare minimum is built.

Visualisation of Muslim Sahi Stome along main commercial post-waste street.

At the 1979 Sculpture Symposium Earthworks: 
Land Reclamation as Sculpture, sponsored by 
the King County Arts Commission, Seattle 
the American artist Beverly Pepper proposed 
a wall for the Montlake landfill in Seattle. She 
proposed that the “mound would be cut on 
one side and faced with a glass wall through 
which would be seen roots of wild flora, three 
generations of layered garbage deposits, and 
a layer of gravel to gauge shifts in the land” 
(Retrieved from: http://www.kingcounty.
gov/operations/archives/exhibits/Earthworks.
aspx). Wastescape safari at Bhuasuni Waste Park, Odisha, India.

Illustration retrieved from http://www.kingcounty.gov/operations/archives/exhibits/
Earthworks.aspx

Natural structures of vegetation such as buffer strips and wetlands are 
adopted as methods for the current decontamination of the Morro de 
Moravia landfill in Medellín, Colombia. 

The residents of the former slum, which was built on the hill of waste, 
utilised the methane gas produced on site for cooking. The slum has 
been evicted and the land is closed off. 

Reference: Decontamination 
of Morro de Moravia Landfill

Photograph retrieved from https://sites.google.com/site/guiascdcm/martha-viviana-villada-monsalve/recorrido-el-morro

Proposed Wastescape Scheme 

Methane Vents
In order to vent the methane 
produced by the bacteria 
consuming the biodegradable 
landfilled waste, methane vents 
are installed. The gas is collected 
and burned in order to produce 
electricity.

Energy Crops
A phytocap provides space and soil for growth 
of energy crops. Native species of fast growing 
bamboo are suitable for producing biomass. 
The biomass can then be incinerated in the 
waste-to-energy plant, which BMC is planning 
to build at Bhuasuni. Thereby renewable 
energy is produced which can be fed to the 
grid. 

Phytocapping
Instead of adopting the conventional capping 
with clay, geosynthetic clay liners, PVC and 
HDPE, the new landfill capping technology 
phytocapping would be benefical for the 
closure of the landfill at Bhuasuni, since it is 
cheaper and more effective. 

The concept of phytocapping is that 
vegetation and soil work together to minimise 
percolation of water into the waste. Trees 
or vegetation act as biopumps and rain 
interceptors and soil as a storage or buffer. 

Several recent studies have investigated 
the technique in the US and Australia, e.g. 
in Rockhampton. Results show that the 
percolation rate and the establishment cost of 
phytocaps is lower than traditional clay caps.

Additional benefits include reduced 
emissions from landfills, timber production, 
biodiversity conservation and the promotion 
of native species. 

Waste 
Sediments

Waste mixed into the sediments in Salia 
Sahi, Bhubaneswar.
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