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Background Pilot Results

As Australia moves toward net zero, water utilities seek to better manage the

, _ , , , o We propose to set up a national sludge sampling and DNA sequencing regime, where
microbial consortia that drive bioenergy recovery and mitigation of greenhouse-

operators will access weekly taxonomic profiles from anaerobic digesters and aeration

gas emissions during sewage treatment. For example, anaerobic digestion tanks and thus get seasonal and spatial data from thousands of process-relevant bacteria

reduces sludge solids while producing renewable biogas, but its performance and archaea for the first time.
depends on a fragile microbial consortia that can fail without warning. Yet
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processes. Participating operators will, for the first time, gain direct insight into &

their microbes, receiving weekly taxonomic profiles and tailored industry reports Figure 2. One outcome from this work will be the ability to benchmark the microbial diversity

from anaerobic digesters and aeration tanks. This will provide unprecedented in their own reactors against national patterns to identify strengths, detect emerging risks,

seasonal and spatial data on thousands of process-relevant bacteria and archaea, and guide evidence-based process optimization. LEFT: Comparison of total microbial diversity

enabling informed, data-driven process optimisation. in Australian anaerobic digesters in January 2020. RIGHT: Differences in microbial composition
between the same digesters.

Approach

" You send samples to RMIT Melbourne. We sequence them.
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Figure 3.

Example of
relative abundances of
some of the microbes in
Australian anaerobic
digesters over time. This
data enables us to work
towards a new decision
support tool, informed
directly from the
biomass.

" Activated sludge and anaerobic digester sludge samples from 15 — 20 operators.
= Sampling protocols will be provided.
" Once per week over 1 year.

= Sludge stored at -80°C until DNA extraction and sequencing.

hloroflexi; midas g 156 otu Verrucomicrobiota; midas 9 131 otu

= A total of 2,000 sludge samples will be sequenced after collection is complete.

" We model your weekly performance data (VSD, gas flow, methane concentrations,
feed sludge flow, sludge retention time...) to microbial abundances.

" Foaming and other operational events will be recorded and analysed in relation to
microbial abundances.

Actinobacteriota; Mycobacterium_otu Fatescipacteria; midas_g_5033_otu
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