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Estimation of long-term environmental inventory factors associated with land application of sewage sludge
Land application of sewage sludge has a number of advantages over other alternatives, but is also associated with
environmental impacts. To make proper assessments of different sludge treatments, it is crucial to have reliable estimates
of emissions after the application of different sludge types. However, because of the complexity of the agricultural
production system, it is difficult to estimate emissions consistently under different conditions. In the current paper, a
mechanistic agro-ecosystem model was calibrated to be able to simulate different sludge types stabilized using different
techniques. Subsequently, 100 year model simulations were used to provide emission factors as well as harvest and
carbon sequestration factors (collectively called environmental inventory factors) under a variety of environmental
conditions. Environmental inventory factors were calculated under both high crop response conditions (i.e. when nitrogen
was limiting) and low crop response conditions (i.e. when nitrogen was not limiting). The average high response nitrogen
harvest factor over the tested environmental conditions was ranging from 0.06 to 0.30 for the different sludge types
included. This means that if an additional 1 kg of nitrogen is applied with sludge, between 0.06 and 0.30 kg additional
nitrogen is harvested. This is considerably lower than for mineral fertilizer with an average value of 0.63. The low response
harvest factors were considerably lower, ranging from 0.03 to 0.13. The emission factor for nitrous oxide nitrogen was
ranging from 0.024 to 0.034, consistently being higher under high response conditions. For nitrogen leaching to the
groundwater, the high response emission factor ranged from 0.20 to 0.50 for the different sludge types while the low
response were slightly higher ranging from 0.18 to 0.55. The average carbon sequestration factor across the different
environmental conditions ranged from 0.03 to 0.05 for the different sludge types. In conclusion, the approach using an
agro-ecosystem model to estimate inventory factors associated with land application of sludge under varying conditions
proved very powerful and would have been virtually impossible by experimental means.
 
General information
State: Published
Organisations: Department of Environmental Engineering, Residual Resource Engineering, University of Copenhagen
Authors: Bruun, S. (Ekstern), Yoshida, H. (Intern), Nielsen, M. P. (Ekstern), Jensen, L. S. (Ekstern), Christensen, T. H.
(Intern), Scheutz, C. (Intern)
Pages: 440-450
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Journal of Cleaner Production
Volume: 126
ISSN (Print): 0959-6526
Ratings: 
BFI (2017): BFI-level 2 
Web of Science (2017): Indexed yes 
BFI (2016): BFI-level 2 
Scopus rating (2016): CiteScore 5.83 SJR 1.615 SNIP 2.382 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 2 
Scopus rating (2015): SJR 1.609 SNIP 2.383 CiteScore 5.57 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 2 
Scopus rating (2014): SJR 1.661 SNIP 2.477 CiteScore 4.6 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 2 
Scopus rating (2013): SJR 1.644 SNIP 2.581 CiteScore 4.47 
ISI indexed (2013): ISI indexed yes 
Web of Science (2013): Indexed yes 
BFI (2012): BFI-level 2 
Scopus rating (2012): SJR 1.706 SNIP 2.328 CiteScore 4.07 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 2 
Scopus rating (2011): SJR 1.461 SNIP 1.825 CiteScore 3.19 
ISI indexed (2011): ISI indexed yes 
BFI (2010): BFI-level 2 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43257586?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Scopus rating (2010): SJR 1.419 SNIP 1.742 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 2 
Scopus rating (2009): SJR 0.942 SNIP 1.544 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 2 
Scopus rating (2008): SJR 0.813 SNIP 1.354 
Web of Science (2008): Indexed yes 
Scopus rating (2007): SJR 0.942 SNIP 1.489 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 0.842 SNIP 1.543 
Scopus rating (2005): SJR 0.544 SNIP 1.357 
Scopus rating (2004): SJR 0.753 SNIP 1.818 
Scopus rating (2003): SJR 0.501 SNIP 1.152 
Web of Science (2003): Indexed yes 
Scopus rating (2002): SJR 0.481 SNIP 1.103 
Web of Science (2002): Indexed yes 
Scopus rating (2001): SJR 0.419 SNIP 0.85 
Scopus rating (2000): SJR 0.694 SNIP 0.888 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 0.276 SNIP 0.775 
Original language: English
Biosolids, Emission factor, Nitrogen leaching, Carbon sequestration, Daisy, Nitrous oxide, Industrial and Manufacturing
Engineering, Renewable Energy, Sustainability and the Environment, Environmental Science (all), Strategy and
Management, Agriculture, Crops, Ecology, Ecosystems, Groundwater, Harvesting, Leaching, Nitrogen, Nitrogen oxides,
Sewage sludge, Emission factors, Environmental impact
DOIs: 
10.1016/j.jclepro.2016.03.081 
Source: FindIt
Source-ID: 2303427386
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


