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The Halton region is currently burning a substantial volume digester gas

of digester gas each day, resulting in lost energy potential.
Additionally, inefficiencies in the aeration process of
wastewater treatment plants due to outdated diffuser
technology contribute to higher energy usage. There is a
need to capture and repurpose this digester gas and

Georgetown 11175.07

RECOMMENDATIONS
N

Mid-Halton 59645.20

339636 150.12 168.09 Con.duct a comprehenswe large-scale study to assess.the
capital costs, energy savings, and greenhouse gas reductions

upgrade the aeration systems for improved efficiency. Southeast 12610.83 4995 9084.29
associated with CHP installations at each plant.
Southwest 18179.57 5521 10122.49 543417.6 216.42 242.32
RESEARCH IM ETHODOLGY It is essential to verify that the biological conditions of all plants
. Skyway 7/5109.51 32491 59566.99 2445318 894.16 1001.19 match those of I\/Iid-Halton, as our prOpOsal is based on the
e 5,871 tons of Co2 released from wastewater treatment in 2023 . . o ,
[6] e The datain the table above is derived from the 2023 digester gas data across six wastewater treatment facilities in the Halton region specific conditions observed there. This Is crucial because the
. .. : ' capability of MABRs to simultaneously degrade carbonaceous
e 35% of the total municipal electricity consumption came from : i : : :
0 P y P e The CHP capacity and electricity consumption calculations are based on a target of offsetting 20% of energy use through CHP and nitrogenous pollutants through SND in a single-stage vessel

wastewater treatment in 2023 [7] installations.
e This project aims to propose cogeneration for methane capture
and use, alongside MABR technology as an alternative to

traditional aeration. MABR

needs further research, particularly for space-based water
reuse applications.

CONCLUSION

Over 50% of wastewater plant energy is used for traditional aeration. The Membrane Aerated Biofilm Reactor (MABR) is an advanced wastewater treatment :
Review existing knowledge, theories, and = technglo.gy that uses gas-permeable membranes t(? introduce oxygen.dn.’ecjcly Into .. g The combination of coger1.era.1t.ors for methane utlllgatlon and
research gaps on MABR. ’ ’ | the biofilm on the'm.embrane surface. Oxyge.n dlffus.es from the. a.lr |n.s|.de the | 1 wmmrrn{ I\/IABR. techn.ology offers significant engrgy and environmental
Develop a research plan with objectives, < _ membrane to the biofilm due to a concentration gradient, where it is utilized by H'HHHM benefits. This approach could potentially save around 2,787
tonnes of CO2 equivalent per year, which represents 15% of

microorganisms to break down organic contaminants in the wastewater. [2]
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questions, experiments, simulations, and timeline.

Collect and analyze empirical data from MABR
installations to address research questions and -
validate findings. AN

nt of total plant energy

Halton Corporate's emissions in 2019. [4]

rimary clarifier and sludge pump
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Scanning electron microscope
image of a membrane fiber,
resembling a 'straw’,
showcasing  the material's
porosity. This detailed view
highlights the fine pores that
facilitate efficient gas transfer
and interaction with the biofilm
ina MABR.

Diagram illustrating mass transfer
through a concentration gradient
in a MABR. The diagram highlights
how oxygen diffuses through the
membrane to the  biofilm,
enhancing biodegradation.
Additionally, the membrane
facilitates the exchange of
nitrogen and phosphorus, offering
extra benefits in nutrient removal.
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Cogenerators generate energy from methane, while MABR
optimizes oxygen transfer and reduces energy consumption.
However, it is crucial to conduct a thorough economic analysis
to assess feasibility and determine the optimal timing for
implementing these technologies, ensuring their effectiveness
and long-term sustainability.
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[1] Metcalf & Eddy Inc

e Data Collection: Gather data on the volume of digester gas flared in

each wastewater plant.
e Energy Calculation: Estimate energy production from cogeneration
systems using literature and municipal values.

The energy consumption of MABR is significantly lower compared to conventional
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