SymbicCity

SUSTAINABILITY BY SWEDEN

SymbioCity — overview of Sweden’s Waste-to-Energy Con  ference

In May, | was provided with the opportunity to attend the Waste-to-Energy
tour, conducted by the Swedish Trade Council and the Embassy of Sweden,
in co-operation with the Canadian Urban Institute.

The tour highlighted the myriad of responses to operational and educational
methods used within Sweden and Europe’s waste and waste-to-energy
sector.

In the 70’s, Sweden was the most oil dependent country in the industrialized
part of the world. Since then, oil dependence for heating and electricity
production has gone down by 90%.

In this presentation, | will articulate how Sweden approached its challenges,
and the practices it has adopted in response.



Urban subsystems

Many of these subsystems are individually effective; however, we tend to
look at problems in isolation from one another. The synergy between
systems allows us to see the whole picture and coordinate a more effective
solution.



The holistic approach

The holistic approach to sustainable urban development uncovers potential
synergies in urban functions and unlocks efficiency and profitability. The
chief principle is an integrated approach where several fields of actions are
coordinated and combined in an optimal way. This is the core principle for
Sweden’s prosperity.

The goal of waste management, in any country, should be to reduce the total
amount of garbage generated, while reusing as much of what remains.



SymbioCity matrix

Every subsystem of the SymbioCity model offers a matrix like this: from
cutting edge technology to functional low-tech solutions. Implemented with
the overall impact in mind, for most efficiency. On a small scale a compost
could be the most efficient solution, while on a large scale the whole waste
issue could be fully automated in both transport and energy extraction. All
kinds of products are avaliable. But the whole model of SymbioCity is also
scaleable.

A SymbioCity approach can be brought to bear on a whole city district. But it
can also be adapted on a smaller scale -- on a renovation project for a small
block or even a single house.



The biogas process

In 2005, Sweden made it illegal to landfill organic waste. Instead, the waste
is biologically treated to create compost, biogas and fertilizer.

In addition, grey and black water are great resources if rightly treated. Again:
it's about looking differently at waste -- in this case sewage water.

Sewage water treatment plants not only provide high-quality water, they also
extract heat or cooling from their water using heat exchangers.

Forty years of experience in this sector has resulted in new solutions for heat
recovery from sludge.

In Linkdping, one municipal gas company offering biogas for vehicles now
has 7% of the local fuel market. Considering that biogas is one of the best
fuels for reducing CO2 emissions, the prospect of combining waste water
treatment and biogas for public transport is compelling and further drives the
notion of a holistic approach to sustainable development.



Incineration

Fifteen years ago, 18 Swedish waste incineration plants emitted a total of
about 100 grams of dioxins every year. In 2006, the collective dioxin
emissions from all 29 Swedish waste incineration plants amounted to 0.7 of
a gram.

In Sweden, the plants are integrated into local neighbourhoods and supply
heat to surrounding buildings through district heating networks.

The Savenas waste-to-energy plant, located just 200 metres from the
nearest residential area, is a case in point. The plant incinerates about
460,000 tonnes of waste every year to produce heat and electricity - power
that is sold to Sweden's deregulated electricity market.

The facility cost $286 million to build and, with annual revenues of between
$36 million and $70 million, the plant will pay for itself in less than 10 years.



SYSAV

*Operated jointly by 14 municipalities, totalling 650,000 residents.
*SYSAV treats waste from households and industries.

4 landfills, 4 transfer stations, and 16 recycling centres.

sLike most other local authorities around the world, Malmé is experiencing
ever increasing waste amounts in line with the economic development in
society.

At SYSAV’s waste-to-energy facility in Malmo, the waste volumes are
reduced through thermal treatment and at the same time energy in the form
of power and district heating is produced for the benefit of SYSAV’s owner
municipalities.



District Heating

Thanks to a well-developed district energy system, household waste is
turned into heat and electricity for hundreds of thousands of Swedish homes.

In Europe, much like in Canada, excessive heat from industry is an
unexploited source of energy. It has been calculated that if Europe reached
the same level of district heating as Sweden, the Europeans could overshoot
their carbon dioxide reduction targets four times.



. Waste is disposed of into ordinary refuse chutes. One for each fraction.

. The waste is stored for a short while on a valve, which opens when the
computer-controlled emptying process starts. One fraction is emptied and
collected at a time.

. All waste fractions are transported through the same pipe system at a
speed of 70 km/h.

Fans create the partial vacuum that sucks the waste to the collection
station.

. The waste is guided to the correct container.
. The transport air is cleaned through filters before being released.

. The largest fractions are compressed.



. Waste is thrown into a disposal chute. It is possible to extend the system
by adding more inlets, e.g. inlets for more fractions.

. Containers are emptied one at a time and the process is computer
controlled.

. All waste is sucked through the same system of pipes at a speed of 90
km/h.

. A vacuum pump creates the pressure that conveys the waste via the
docking point to the vehicle.

. The air is passed through filters to remove any impurities before being
expelled outdoors.
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Household waste is sorted into different coloured bags. All waste is collected
together in a standard garbage truck (also possible with the Envac system)
and transported to the optical sorting plant. The waste is sorted by colour via
an optical lens and in some cases everything is processed in-house.
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Small-scale energy conservation projects

The construction industry is of course central for a SymbioCity approach.
And the benefits are just as striking on smaller scales. Impressive energy
savings can be achieved block-by-block or house-by-house, and in new
developments as well as in renovation projects.

In Gothenburg on the West Coast, a suburb area with 255 apartments from

the 70’s is being refurbished with a 40% reduction of energy use as a result.

Many new constructions use insulation techniques that allow for so called
passive energy buildings, where the only heating sources are household
appliances and the residents’ own body heat.
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Iggesund
A small-scale approach to SymbioCity is Ilggesund, a Swedish paper mill.

Thanks to new thinking and new technologies, this paper mill will soon be
using excessive heat from the industrial processes as it's only source of heat
and electricity for all its buildings and offices.
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Hammarby Sjéstad
A large-scale approach to the SymbioCity model, and a vision for the future of Ottawa.

This is the Hammarby Sjostad District in Stockholm. The planning of Hammarby Sjéstad
started in the 90’s and the first phases of construction were finalized around the year 2000.
The area is still being developed and in 2018 there will be 11,000 apartments, 25,000
residents and 10,000 workplaces spread over 171ha. The total cost is expected to be 4.5
billion euros; the investment from the City of Stockholm, which owns all the land and leases
or sells it to developers, is .2 billion euros.

Every aspect is considered with respect to the whole. In other words, holistic thinking rules
the day. At the heart of the development are key principles that have defined the way in
which people live, work and play.

A significant portion of electricity in Hammarby is generated via the incineration of
combustible waste, while air quality is monitored religiously. Heat is extracted from the
purification process of treating wastewater, while solar power supplies half of the annual
requirement for domestic hot water. Energy efficiency is rooted in the transportation plan, as
inner-city buses run on biogas generated from sewage sludge and organic waste. Energy
systems are designed to take advantage of environmental conditions to maximize efficiency
and usability. This is the same principle of a LEED development that we employ, but on a
neighbourhood scale.
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Waste will always be a part of our everyday life, but we have to recognize it
as a valuable resource. It can be turned into compost to improve soil, biogas
to fuel our cars, and heat and electricity to power our homes.

We must view waste as a resource, and not a liability.
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