Sewage might be unappealing,
but it is far from useless. As
Greater Victoria explores how
to treat its sewage, we look at
how it might also reclaim heat,
water, natural gas, power and
fertilizer from its otherwise
unwanted waste.

Waste not

Who else is doing this?

Making the most of our sewage

Here are some examples:
• Water reclamation: Sequim, WA (population 4,928),
uses it for irrigation, landscape and fish habitat
enhancement. King County, WA (population 1.8
million) recovers 984 million litres of water per year,
San Diego, CA (population 1.2 million) reclaims more
than 170 million litres per day. It sells the water to
golf courses and manufacturing plants.

Preliminary treatment
Raw
sewage

Rotating screens with 6 mm
holes that filter out
solid material bigger
than the size of
a Tic Tac.

Primary treatment

Secondary treatment

Primary clarifiers
Watery sewage moves on to the next stage
of treatment. Solid sludge sinks to the
bottom of the tank and is pumped out.

Aeration tanks
Micro-organisms start to “eat” the organic matter in
the sewage. Oxygen is pumped into the tank to support
and speed up this natural process. Vacuum pumps draw
the treated water, known as effluent, through filters.
Impending federal regulations might make secondary
treatment mandatory for all Canadian cities.

Water:
38 billion litres per year
Organic material:
24,000 tonnes per year
Oil and grease:
5 million litres per year
Metals & minerals:
2,800 tonnes per year

Treated
water

Waste from other sources
The digester can accept solid
organic waste. Two existing
local treatment plants, in
Sooke and North Saanich,
could send their sludge
here instead of Hartland landfill.
The CRD runs a pilot program for organic
waste pickup, which could also be sent
to the digester.
Kristianstad,
Sweden, collects
kitchen and yard
waste for its digester.

The sludge can be
further treated to
create biosolid
fertilizer of
varying quality.
Toronto does this. The city says it costs
around $250 a tonne to incinerate sludge
compared to $85 a tonne to create
fertilizer it can sell to farmers. However,
some environmental groups and farmers
have expressed reluctance to use
sewage fertilizer due to the
toxins left in the sludge.

Anaerobic digester

Here you can create
“biogas” — almost
identical to the natural
gas you might use
in, say, a kitchen stove
or decorative fireplace.
Biogas in its raw form
is 60% methane.
Reclaimed water
dissolves the CO2
and upgrades it to
98% methane.

However, you would also need new
pipes and heating systems (possibly
radiators) to deliver the heat and
cooling. Therefore, the system
would be most practical in new
developments that run their own
small treatment plants.

Heat
pump

What is in the treated sewage
as it leaves the sewage
treatment plant?
Secondary treatment removes the
majority of pollutants. Based on
monitoring data from the GVRD’s
Annacis Island sewage plant,
secondary treatment removes:
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17°C

Heat
pump

Residual
sludge

Biogas from sewage treatment,
combined with organic waste
diverted from Hartland landfill,
can produce biogas for
10,000 cars.*

Biogas
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Climate change
Pyrolysis plant

Synthetic
gas

Biogas

Burning biogas is better for the environment
and can reduce greenhouse gas emissions,
compared to using fossil fuels.

Pyrolysis can also produce synthetic gas.
It is a slightly different process than sludge
incineration, already used by Toronto and London, Ont.
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The treated water
can be used for irrigation
and landscaping. It can also
be sold to industry and such
places as golf courses.

Heat recovered through
heat pumps could provide
heat for 30,000* (1 in 3)
homes in the CRD.

Direct fuel cell
Direct fuel cells convert
methane to hydrogen internally,
and then convert hydrogen
to electricity.
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With further processing, it could
be possible to extract metals and
minerals from residual sludge.

Electricity and heat
from co-generation
Biogas is used to power
a generator or turbine,
often running the machines
within the sewage treatment
plant itself.
* Estimate by Stephen Salter, PEng, volunteer with Victoria Sewage Alliance

Organic waste
PCBs
Hydrocarbons
Copper

2°C

Residual
sludge

If you don’t want to create
fertilizer, you can either dump the
sludge into a landfill or use this process
to heat it at 2,700C and turn it into ash.

Metals and ash

Upgrading plant

A giant composter. Except,
unlike how you diligently
turn your backyard
compost, you just leave
this stuff alone. Add
between 30C and 70C of
heat, and the oxygendeprived natural
decomposition process
produces biogas.

Vacuum
pump

Ultraviolet
or ozone
disinfection

• Heat: Victoria’s Dockside Green development will
use heat pumps for district heating. Stockholm,
Sweden, has done this for years, and provides hot
water and heat for 80,000 apartments. Vancouver’s
Olympic athletes’ village may also take heat from city
sewer lines.

The average winter temperature
of Victoria’s effluent is 17C, which
makes it an excellent source of
energy. Heat pumps extract energy
from the sewer line and could
provide heat for 30,000* (1 in 3)
homes in the CRD.

Filter
modules

Sludge

Organic
fertilizer

• Electricity/fuel cell: King County runs the world’s
largest demo project on a single-unit fuel cell power
plant from sewage. It produces 1 megawatt of electricity, enough to power 1,000 homes. Its sewage also
produces up to 15 million kilowatt-hours of electricity
per year.

Heat pumps

What is in the raw sewage
from our region as it comes
into the plant?

Solid
organic
waste

• Biofuel: Kristianstad, Sweden runs 22 city buses,
two school buses, taxis, city vehicles and 200 cars on
sewage gas. Stockholm runs 30 city buses. King
County uses it to power turbines in treatment plants.
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