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3.1.9 Key influence parameters on CH, emissions

‘The largest source of CH, emissions from UKAI sites is typicall fugitive emissions from STC
assels associated with digestion (Brotto, Budych-Gozna, Kraakman, Lake, & Merry, 2023). As
a resu, the majorty of CH, monioring o date has focussed on sources of fugitive release,
with a partcular focus on leak detection, largely focussing on the methods described in Figure
3-16. As expected, oider assets where seals/covers have degraded over time are often shown
0 be the biggest source of CH, emissions, as well as assets that are completely open to
atmosphere.

Figure 3-16 - Summary of existing CH, leak detection methods.
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Soure: Horton, et 2023)

From previous work investigating the rise of CH, generation in sewer networks and at WwTWs,
the following major contributing factors have been shown o influence CH, generation:

+ Low or o DO environments - CH, oxidation s an important patfway o mitgate CH,
emissions from WwTWs (Zhenhu & Tang, 2018).

« Hycraulic Residence Time (HRT) - increased contact time between biofiim in sewers.
and wastewater increases CH, formation. This includes minimising area to volume.
ratios which can lead to sewer biofim stratification and increase CH, generation. Both
long retention times and large contact areas lead o anaerobic conditions where CH,
can start o form (Daelman M. R., 2014).

+ Temperature and seasonal change - high wastewaler temperature generates more
‘GH, than low temperatures as high temperatures promte the actvty of methanogens.
Therefore, CH, emissions at WWTWs are expected {0 be higher during seasons with
higher ambient temperature (Zhenhu & Tang, 2018)
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« High initial COD concentration in the influent ~ increased bCOD, that is readily
fermentable, has been shown 1o be closely linked to CH, emission rates (Zhenhu &
Tang, 2018)

« Effect of aeration depth — the deeper the aeration depth, the greater oxidation of CHe
s observed, reducing fugitive emissions (Daelman, Van Eynde, Loosdrecht, & Volcke,
2018),

Its also possible that the risk profie for fugitive CH, emissions downstream of digestion itself
could have shifted from the historic profil. For siudge disposal management reasons, water
utities are now instaling increased laydown space for siudge cake to accommodale
increased sludge detention before end use. Cake sludge formation is not dry enough to fully
and immediately quench methanogenesis (sludge drying to 90 percent Dry Solids (%DS) or
advanced liming is required to do so), so extended detention of cake is lkely o increase cake
emissions. The level of cake methane emissions is also function of the Volatile Fatty Acid
(VFA) concentration n the digestate and cake. The level of VFA in both is in tum a function of
the digester HRT. As digester HRT decreases, the conceniration of VFAs rises. The trend
towards increasing load into digestion obtained from advanced digestion has been shifting
digesters’ HRT downwards towards 14 days HRT, whereas conventional systems were
operated for longer HRTs in the past. The trend towards reducing HRT increases digestale
VFA content, which, when combined with the second emerging trend of increased cake
detention, is likely 10 increase cake methane emission risk.

3.1.10 CH, sources from WwTWs and STCs

The main risk areas for CH, formation from Wastewater industry operational sies are
‘summarised in Figure 3-17 and Figure 3-18. These figures are summary oulpus previously
produced as partof previous Staniec work compled for a client uiity. Figure 3-17 summary
‘was compiled afte review of numerous lterature sources detailing a mixture of previous work
undertaking diect gas phase monitoring and modelled emissions rates for CH, emission from
WwTWs and STCs including the key sources: (Broto, et al., 2020) (Ricardo PLC, 2019)
(United Nations Framework Convention on Ciimate Change, 2017) (Tsupari, Monni, & Pipat,
2005). Figure 3-18 is a direct extract from similar research which independently produced
similar findings (Liu, Porro, & Nopens, 2022)

‘The most predominant source of CH, emissions has been shown to be assodiated with fugitive
emissions from biosolids processing assels. In particular, the highest source of CH, emissions.
comes from leaks or direct emissions from sludge digestion and storage assels.

Ghis produced in significant quanties at STCs i the form of biogas (typically 60-65 %/v
CH content) by the anacrobic digestion of biosolids. As a result,any leakage from digestion
‘assets andlor biogas handiing and storage systems can result in large fugitive CH, emissions.

‘Additionally, monitoring of various sites has shown that high risk areas for CH, emissions are
typically concentrated in assets that store biosolids, pre or post digestion, for extended periods.
of time. This typicaly includes PSTs, raw sludge holding tanks, thickening and dewatering
stages, and post digested sludge storage.

Significant levels of fugitive CH, can also be observed at ilet sewers and storm water holding
tanks (Liu, Porro, & Nopens, 2022). This is largely associated with crude sewage being held
for extended periods of time, generating septic conditions, and is notdirectly linked to biosolids.
production and/or processing

Colaborstive Rasearch in Water 62




