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Waste Water Treatment Biorefinery
NON-TECHNICAL SUMMARY
OPPORTUNITIES, BARRIERS AND SOLUTIONS

MAIN INFORMATION
•

Opportunities

Subtitle: Neighbourhood biorefinery for the
treatment of pre-separated waste water. The
biorefinery is part of the development of the
‘circular city district’ of Amsterdam Buiksloterham.

Illustration(S) here
(pic(), scheme(s), …)
•

Principle: The biorefinery is a waste water
treatment facility that produces energy and raw
materials, in contrast to traditional waste water
treatment systems that consume energy.
Energy will be produced in the form of biogas and
thermal energy (warmth).

Technical
(/Geographical)

floating biorefinery (concept)
•

Location: Amsterdam

•

District: Buiksloterhan

•

Work Progress

•

2019

Financial/
Economic

● Monitoring

2018
● Phase 2 of the sewage
infrastructure implemented

● Biorefinery implemented
and commisioned

2017
● Phase 1 of the sewage
infrastructure implemented

● Tendering of biorefinery
and infrastructure

2016

Political/Legal

Visit / information contacts
Rob Ververs, program manager at Waternet
rob.ververs@waternet.nl
Marina Gaton Gozalez - Anleo,
project manager at Waternet
marina.gaton@waternet.nl

Social

Amsterdam - Buiksloterham district
Environmental

The bio refinery will produce energy in
the form of low-temperature heating
and biogas (conventional treatment
plants consume energy).
• Low-temp. heat: 900 kWh/p-y
• Biogas: 150 kWh/p-y
• Household drinking water savings:
12.500 Lt/p-y
• Less emissions of pharmaceuticals
and micropollutants
• Recovery of phosphate and other
raw materials
• Needs vacuum collection of ‘black
water’ (faeces and organic waste)
• Heat recovery could be combined
with seasonal heat storage systems
(such as ATES) and a heat pump
• Suitable in any climate and/or
geographic situation (with the
exception of ATES)
• In the Netherlands, building
regulations need to be eased to
allow for separate waste water
tubing in houses. The current Dutch
‘Crisis- and recovery law’ and the
future ‘Environment act’ make this
possible.

Barriers/Challenges

• The tubing systems in existing
houses are not suitable for separate
waste water collection.
• Heating systems in existing buildings
are usually unsuitable for lowtemperature heating
• The feasibility of seasonal heat
storage systems (such as ATES)
depends on local conditions

• In many countries it is not allowed
to use the effluent or sludge of
waste water treatment as
agricultural fertilizer

• In the long run a bio refinery system
plus heat recovery is expected to be
35% cheaper for society (utilities
companies + house owners) than
the combination of traditional
sewerage and district heating.

• Existing systems for sewerage and
district heating may present a
financial lock-in situation.
• Initial investmens for separate waste
water collection.are higher for
house owners (min. € 1000 per
house)

• Citizens can expect more savings
and lower costs
• Heat providers and municipalities
should be involved.

• Low temperature heating may
collide with exisiting interests and /
or fixed energy policies. For example
with district heating.

Solutions

• Currectly the techniques are best
suited to new neighborhyoods and
large-scale renovations

• Laws should be adapted to remove
barriers for circular use of raw
materials.

• Focus on new, preferably green field
developments
• Investment subsidies for house
owners could be considered, based
on the lower TCO
• Innovative tariffs for drinking water,
sewerage and energy could be
considered, possibly combined
• Policies are needed to provide every
environment with the optimal
energy mix. I.e. district heating and
traditional sewerage for existing
buildings and city centers, and waste
water separation and low
temperature heating for new
developments.

• The combination of raw materials
and energy recovery will save
around 1250 Kg CO2 / p-y

NEWS & LINKS
•
•
•
•
•
•

New Sanitation in the Netherlands: http://www.saniwijzer.nl/welcome.asp?menu=1052_000000_000000_000000
New Sanitation research: http://nieuwesanitatie.stowa.nl/
New Sanitation at Waternet: http://www.innovatie.waternet.nl/project/nieuwe-sanitatie/
Circular Buiksloterham: http://nieuwesanitatie.stowa.nl/
Pilot project Cityplot: http://www.cityplot-buiksloterham.nl/
Pilot project Schoon Schip: http://www.schoonschipamsterdam.org/
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Waste Water Treatment Biorefinery
TECHNICAL SUMMARY
DESCRIPTION OF THE INNOVATION AND RATIONALE FOR THE SELECTION

¨

Waste water carries raw materials (like plant nutrients) and energy (heat and biogas). Most of these are lost in our current
waste water systems. In the Buiksloterham area a separated waste water system (called ‘new sanitation’) will be
implemented: storm drains, vacuum sewers for black water (from toilets and food waste grinders), and traditional sewers
for grey water (shower, washing machine and kitchen). Biogas, essential minerals like phosphate, and low-temperature
heat are recovered in the biorefinery.
The new sanitation system is much more energy-efficient than traditional waste water treatment systems. It benefits a
circular economy: decentralized, circular and water saving. In cities in water-scarce countries it is also an effective way to
save and re-use drinking water.

TRL 1:

Basic principles observed

TRL 2:

Technology concept formulated

TRL 3:

Experimental proof of concept

TRL 4

Technology validated in lab

TRL 5

Technology validated in relevant environment

TRL 6

Technology demonstrated in relevant environment

TRL 7

System prototype demonstration in operational environment

TRL 8

System complete and qualified

TRL 9

Actual system proven in operational environment

Traditional waste water treatment plants consume energy (total consumption around 90 kWh / p-y). By contrast, the new
sanitation system will be a net energy producer (net production of the total system around 190 kWh / p-y).
Recovery of materials will close the nutrients loop in the food cycle, helping cities to move towards a circular economy.
¨

Wider potential benefits for cities

Closing the food cycle locally can be helpful in the development of a local food economy.
¨

LEVEL OF DEVELOPMENT

Impact on Energy (supply or savings) & greenhouse gas reduction expected

Other impacts

New sanitation systems can function locally, without a connection to the city-wide grid. In the long run, these systems are
expected to be more robust and more sustainable economically, because large scale assets are avoided, reducing
complexity and maintenance risks.

TECHNICAL FEASIBILITY AND SOCIO-ECONOMIC VIABILITY
-

X

TRL 9: The new sanitation system and the biorefinery make use of existing, proven technologies and are therefore widely
replicable.

-

All technical subsystems are proven technology;
Technical requirements:
o Extra space needed for vacuum black water tubes and for local treatment
o ATEX requirements should be implemented because of biogas production
o Seasonal storage (ATES or PCM) is needed for optiomal heat recovery
Extra investment needed for in-house installations (around €900 per house)

INTEGRATED MEASURES
Integrated measures combining multiple of the domains: buildings, smart grids and district heating
and cooling

WHAT ARE THE MOST RELEVANT DEMONSTRATION PROJECTS?

¨

The innovation has been demonstrated on a pilot scale (62 households) in Sneek, the Netherlands.
The period 2011 – 2014 has been evaluated in the report ‘Evaluatie Nieuwe Sanitatie Noorderhoek Sneek’.
(http://www.stowa.nl/Upload/publicatie2014/STOWA%202014%2038%20webversie_LR3.pdf)

The biorefinery combines the recovery of raw materials (plant nutrients) with low-temperature district heating and
cooling. Stakeholders are the local government, the waste water company, the local energy provider and the inhabitants.
¨

EXPECTED IMPACTS OF THE INNOVATION
•
•
•
•
•
•
•

30% savings of drinking water: 12,5 m3 drink / p-y
Improved efficiency of the removal of pharmaceuticals and micropollutants
Biogas production: 150 kWh / p-y
Low-temperature heat recovery: 900 kWh / p-y. This heat can be used in combanition with a seasonal storage
system and a heat pump.
Less transport infrastructure and pumping needed
Efficient recovery phosphate. Recovery of nitrate and potassium also possible.
In urban environments: improved source separation of food waste and household waste.

Which other stakeholders would need to be involved in the implementation of the key innovation?

Other stakeholders are the users of plant nutrients i.e. parties involved in different forms of agriculture. The local
legislation concerning waste water may be an impediment to the recycling of these plant nutrients.

CHALLENGES TO BE ADDRESSED BY CITY- ZEN
Challenges to the successful implementation of biorefineries and separated waste water systems are (among others):
- Legal restrictions to sanitation systems and the recycling of human waste;
- Financial interests of local governments (traditional housing is often seen as easier to develop and easier to sell);
- Economic lock-in because traditional sanitations are already in place, with heavy investments;
- Cultural bias: traditional sanitation sytems are considered ‘normal’ and ‘most comfortable’;
- Behaviour: like other forms of waste separation, the success of waste water separation also depends on responsible
behavior.
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