Pathogen survival patterns in waste-derived composts destined for land restoration.
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Wastes diverted from landfill (paper mill fibre, digested sewage sludge, and green waste) with and without mineral quarry fines were co-composted in various combinations in-vessel and then tested for human pathogens to assess the suitability of the end-product for land restoration purposes. 

The composting study conformed to a randomised, fully replicated split plot design. In-vessel composting was undertaken using the Ecopod® system in which feedstocks were encapsulated in LDPE bags and received controlled aeration over a two-month period, followed by one month of maturation in the bag. Escherichia coli and Salmonella species were enumerated by drop plates, using compost-buffer serial dilutions onto Salmonella Chromogenic Medium (Oxoid) and results compared with the PAS 100 specified BS ISO 11866-3 and BS EN 12824 methods, respectively.

The temperature reached during composting and the duration of the maturation phase were important factors in reducing pathogen colony-forming units (CFUs). Pathogen CFUs in the composts followed similar trends over time regardless of feedstock composition. Salmonella CFUs were typically 100-fold greater than those of E. coli. Thermal maxima (>700C) in organic feedstock mixes occurred within the first three days of composting and was followed by a 100-fold decrease in CFUs for both pathogen species. However, CFUs quickly recovered and remained above 105 g-1 compost for the first month but after three months were mostly <100 g-1 in E. coli and <104 g-1 in Salmonella spp. Where mineral quarry fines (40% w/w) were added to organic feedstocks prior to composting, temperature maxima were lower (~ 600C ) and took longer (seven days) to attain than in composts without fines. However, this had no consistent effect on pathogen CFUs. Overall, composted green waste contained the highest CFUs of pathogens, especially Salmonella species whilst in comparison composts containing digested sewage sludge had lower pathogen CFUs. 

The Salmonella Chromogenic Medium provided a quick and accurate enumeration method for pathogens and compared favourably with those methods routinely used in compost quality assessments. Utilising wastes for land restoration requires the resulting substrate to be both fit-for-purpose and safe. Rapid, in-vessel composting of organic and mineral waste streams, followed by a short maturation phase, produced materials that were both safe and fit-for-purpose in the restoration of degraded soils. The far-reaching applicability of this approach will be demonstrated by reference to bioremediation of contaminated soil at brownfield sites, regeneration of derelict land and habitat restoration of quarried land in areas of conservation value. 

