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Halton Region is projected to experience a twofold increase in population
by 2051. Currently, the region owns and operates seven wastewater

treatment facilities that process 232,000 cubic meters of wastewater daily
[1]. Given the anticipated exponential population growth, it is imperative
to consider strategies to manage the increase in wastewater volume. A

brief overview of the wastewater plant:

Microalgae Cultivation:
1.) High Rate Algal Systems (HRAP) [3]

shallow and open raceway ponds. 
high pollutant removal efficiency.
high rate of nutrient intake.
lost cost of implementation.
low maintenance.
high biomass production.

This project aims to utilise
naturally growing microalgae
and additionally cultivate an
optimal yield of 0.90 g/L [2]

of microalgae at the Mid
Halton Region Wastewater
Treatment Facility to treat

organic matter in the
wastewater economically.

Energy Balance was performed on both
microalgae cultivation systems [6].

Net energy = energy out - energy in 
Energy out: energy produced by

microalgae.
Energy In: energy required to

produce/cultivate the microalgae.
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The Mid Halton Region
Wastewater Treatment Facility
currently lacks circularity, such
as wasting biomatter in their

facility due to issues with
temperature variability, lack of

sunlight availability, and
economic constraints within

the existing underutilized
infrastructure.

2.) Plastic Bag Photobioreactors [4]
vertical and outdoor systems.
cultures are re-circulated using a pump or
aeration system.
controlled environments.
reduced contaminations.
higher productivity due to higher cell
concentrations.
minimize water evaporation.

1.) Biofuel Production [8][9]
Harvesting/Drying - Dry microalgae to produce
biomass.
Lipid Extraction - Use 2-propanol hexane due
to low toxicity and easy disposal.
Transesterification - Convert lipids to biodiesel.

2.) Biogas Production [10][11]
Mixture of mostly methane (CH4) and
carbon dioxide (CO2)
Produced under controlled conditions
in anaerobic digesters
CHP operations, converting it into
electricity via combustion engine

3.) Animal Feed Production [12]
Process the dried biomass
into a fine powder or pellets
Blend with other feed
ingredients to ensure an
even distribution of
nutrients.
Presence of amino acids,
PUFAs, carotenoids and
vitamins enhances the
nutritional quality of animal
products [13].

To optimize biomass production from
microalgae, a drying process is

necessary post-harvest. Presently,
methane generated at the facility is
flared and remains unutilized. This

methane can be redirected to power
the microalgae drying process [12],

thereby eliminating the need for
additional infrastructure

expenditures.

The selling price for 10% profit margains for
diesel produced from HRAPs is $9.84 and
$20.53/gal for disel produced from PBRs,
higher than cost for disel per gallon.
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