. eprints@whiterose.ac.uk
Whlte Rose https://eprints.whiterose.ac.uk

(o) :
w) ReseCerh On"ne Universities of Leeds, Sheffield and York

Deposited via The University of Sheffield.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/id/eprint/194323/

Version: Published Version

Proceedings Paper:

Scutt, S., Shucksmith, J. and Douterelo, I. (2022) Investigating the microbiological risks
associated with urban flooding in the UK. In: Access Microbiology. Microbiology Society
Annual Conference 2021, 26-30 Apr 2021, virtual. Microbiology Society. ISSN: 2516-8290.
EISSN: 2516-8290.

https://doi.org/10.1099/acmi.ac2021.po0124

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

ﬁ &2, | University of Qe unIveRsITY

1 =
UNIVERSITY OF LEEDS Sh ffleld



mailto:eprints@whiterose.ac.uk
https://doi.org/10.1099/acmi.ac2021.po0124
https://eprints.whiterose.ac.uk/id/eprint/194323/
https://eprints.whiterose.ac.uk/

The
University
o Of
Sheffield.

EVALUATING THE MICROBIAL RISKS OF URBAN
FLOODING EVENTS

S.ScuTT!, ). SHUCKSMITH', H. JENSEN?,]. DIAZ-NIETO? 1. DOUTERELO'
'Department of Civil and Structural Engineering, University of Sheffield, Sheffield, S1 3JD, UK, 2Department of Chemical and Biological Engineering, University of Sheffield, Sheffield, S1 3JD,

‘ Natural
Environment
Research Council

EPSRC

Engineering and Physical Sciences
Research Council

The frequency and occurrence INTENSE + DENSE
of intense hydrological events PRECIPITATION POPULATION

has steadily been increasing - a
I NTRODUCTION consequenze of climate .
change (Pall et al., 2011; ﬂ

Waters et al., 2010).
Overflows lead to rainwater contaminated with sewage flowing into urban %a >
areas, such as streets and parks- via combined sewer overflgw outlets, or Fs
surcharging gulleys. |
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igures 1 & 2. Combined sewer overflow outlets
at two sample sites in Sheffield.

THE SHORT TERM & LONG TERM RISKS

e Short Term: Direct contact with surface
floodwater can result in infection via
pathogens.

e Urban floodwater can contain many types of
pathogen, including bacteria and viruses that spread
via the fecal -oral route (Fewtrell et al., 2011).

e Pathogens cause illness ranging from
gastrointestinal issues to more severe disease:
Cryptosporidiosis, Guillain-Barré Syndrome and
Leptospirosis/Weil’'s Disease (Goodfellow and Taube,

2016). e Long Term Risk: The contaminated flood

water has the potential to move into soils and
surfaces. Pathogens could survive and infect,

 The true range of pathogen types and species that
long after flood water has retreated.

are common in urban floodwaters is not yet fu"y Figure 3. An urban flood at a sample site, Endcliffe
understood.

AlM: DETERMINE THE BEHAVIOUR, DIVERSITY, ABUNDANCE, AND SURVIVAL RATE OF PATHOGENS
P PRESENT IN URBAN FLOOD WATER AND URBAN SOILS

Park, Sheffield, November 2021 .

Annular Flume Trials

e MATERIALS €%

Soil Column Study

e Run wastewater * Soil and water samples taken from 2 sample METHODS = Determineihow pathogens
through column sites over a year. ' move between soil and
with different soil « Sites prone to SRS B SR L
types, as well as ' surface water ' MovIng.

different levels of  Changing: soil types,

, flooding due | 50 St _
saturation (flood). ' to combined - ‘ i ' contamination level of soil
e Soil and water cewer ) il [ 1] v and water, depth, velocity.
samples taken over “1 1 LTI T Y1 1 [ T 11 ' .
several days and overflows/sur : é : g : e Measuring flow rate, along
ana|ysed for ' charging : : R g 3 i 5 s : = : with physio-chemical
physico-chemical manholes. Figure 4. Ra|nfapeggtr%é%rjgirrpgpéeéaSéeeabgc[))lgyercetcrjol%ni?g (|r218|2c1a)t.e site visits.Data factors of the soil and
characteristics water during the trials.
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Molecular Analysis of Samples = R ES U LTS
Determine Visualise the ] . :
abundance, relationship/ ' i@ e  ° Flow cytometric analysis
species, and attachment | has commenced with
survival rate of of pathogens ] 'gates' set up using E.coli
pathogens with soil ) " S as a control (Figure 6.).
particles | | T e Physico-chemical
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Lk gene electrong ' 1S Soonmaninesr-183841s visualised using scanning Figure 7. Scanning electron microscope
e Flow : Figure 6. Graph of flow cytometric analysis of £.coli cultures. electron microsco (SEM) images of bacteria and fungi
Cytometry MICroscope aggellr\g/ﬁg élg/”EégraAF\)[ﬁegams Usteel 19 St Ufp YERIe o IMERsIUing ) PY attached to a soil sample from a field site.
images (SEM). (Figure 7.).
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e 2 field sites have been selected and sampling commenced with initial physio-chemical and molecular tests

CO NCLUSIONS carried out to determine contamination levels and characterise soil profiles at each site.

e |nitial soil column tests carried out to determine sampling process and appropriate flow rates.
From Preliminary Work: . yijsualised the attachment of microbes to soil particles via SEM.

e DNA extracted from current samples- ready for molecular analysis
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