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Disinfection and removal of human pathogenic bacteria in arctic waste stabilization ponds

Wastewater stabilization ponds (WSPs) are commonly used to treat municipal wastewater in Arctic Canada. The biological
treatment in the WSPs is strongly influenced by climatic conditions. Currently, there is limited information about the
removal of fecal and pathogenic bacteria during the short cool summer treatment season. With relevance to public health,
the objectives of this paper were to determine if treatment in arctic WSPs resulted in the disinfection (i.e., removal of fecal
indicator bacteria, Escherichia coli) and removal of selected human bacterial pathogens from the treated effluent. The
treatment performance, with focus on microbial removal, was assessed for the one-cell WSP in Pond Inlet (Nunavut [NU])
and two-cell WSP in Clyde River (NU) over three consecutive (20125€°2014) summer treatment seasons (late June-early
September). The WSPs provided a primary disinfection treatment of the wastewater with a 25€“3 Log removal of generic
indicator E. coli. The bacterial pathogens Salmonella spp., pathogenic E. coli, and Listeria monocytogenes, but not
Campylobacter spp. and Helicobacter pylori, were detected in the untreated and treated wastewater, indicating that human
pathogens were not reliably removed. Seasonal and annual variations in temperature significantly (p <0.05) affected the
disinfection efficiency. Improved disinfection and pathogen removal was observed for the two-cell system in Clyde River
as compared to the one-cell system in Pond Inlet. A quantitative microbial risk assessment should be performed to
determine if the release of low levels of human pathogens into the arctic environment poses a human health risk.

General information

State: Accepted/In press

Organisations: National Food Institute, Research Group for Analytical and Predictive Microbiology, Dalhousie University
Authors: Huang, Y. (Ekstern), Hansen, L. T. (Intern), Ragush, C. M. (Ekstern), Jamieson, R. C. (Ekstern)

Pages: 1-13

Publication date: 2017

Main Research Area: Technical/natural sciences

Publication information

Journal: Environmental Science and Pollution Research
ISSN (Print): 0944-1344

Ratings:

BFI (2017): BFl-level 1

Web of Science (2017): Indexed yes

BFI (2016): BFl-level 1

Scopus rating (2016): CiteScore 2.66 SJR 0.813 SNIP 1.048
Web of Science (2016): Indexed yes

BFI (2015): BFl-level 1

Scopus rating (2015): SJR 0.879 SNIP 1.02 CiteScore 2.5
Web of Science (2015): Indexed yes

BFI (2014): BFI-level 1

Scopus rating (2014): SJR 0.949 SNIP 1.178 CiteScore 2.57
Web of Science (2014): Indexed yes

BFI (2013): BFl-level 1

Scopus rating (2013): SJR 0.879 SNIP 1.163 CiteScore 2.34
ISI indexed (2013): I1SI indexed yes

Web of Science (2013): Indexed yes

BFI (2012): BFl-level 1

Scopus rating (2012): SJR 1.017 SNIP 1.232 CiteScore 2.29
ISI indexed (2012): I1SI indexed yes

Web of Science (2012): Indexed yes

BFI (2011): BFl-level 1

Scopus rating (2011): SJR 1.13 SNIP 1.1 CiteScore 2.3

ISI indexed (2011): I1SI indexed yes

Web of Science (2011): Indexed yes

BFI (2010): BFl-level 1

Scopus rating (2010): SJR 1.084 SNIP 1.045

Web of Science (2010): Indexed yes

BFI (2009): BFl-level 1

Scopus rating (2009): SJR 1.022 SNIP 1.014



Web of Science (2009): Indexed yes

BFI (2008): BFl-level 1

Scopus rating (2008): SJR 0.925 SNIP 1.019
Web of Science (2008): Indexed yes

Scopus rating (2007): SJR 0.809 SNIP 0.993
Web of Science (2007): Indexed yes

Scopus rating (2006): SJR 0.446 SNIP 0.598
Scopus rating (2005): SJR 0.576 SNIP 0.952
Web of Science (2005): Indexed yes

Scopus rating (2004): SJUR 0.781 SNIP 1.001
Web of Science (2004): Indexed yes

Scopus rating (2003): SJR 0.556 SNIP 0.75
Web of Science (2003): Indexed yes

Scopus rating (2002): SJR 0.606 SNIP 0.936
Scopus rating (2001): SJR 0.56 SNIP 0.633
Web of Science (2001): Indexed yes

Scopus rating (2000): SJR 0.692 SNIP 0.855

Scopus rating (1999): SJR 0.849 SNIP 0.953

Original language: English

Environmental Chemistry, Pollution, Health, Toxicology and Mutagenesis, Arctic Canada, Bacterial pathogens,
Disinfection, Fecal indicator bacteria, Municipal wastewater, Wastewater temperature, Wastewater treatment
DOls:

10.1007/s11356-017-8816-9
Source: FindlIt
Source-ID: 2355855592



