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Pathogens and Indicators in Freshwater
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Recreational water use

People

How do we know it's safe? / \
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Enwronment Animals

This Photo by Unknown Author is licensed under CC BY-NC-ND

I\/Ilcroblologlcal Guidelines for Freshwater Recreation 2003 based on 1998-2000 study

Risks to human
health
/\

Indicators Pathogens
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http://www.tristupe.com/2012/06/save-bukit-kiara-facebook-hour-with.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Aims of Pilot Freshwater Study

QOMRA Framework

Hazard Faecal contamination of
identification river

What microbial pathogens
would be present ?

How much water would be What concentrations of the
ingested pathogen would be present ?

Given a specific exposure
Hazard dose pathogen, what is

characteristion the probability of
becoming infected

Which pathogen is most likely to
cause infection?

% Predict Individual lliness Risk (lIR); the probability of an individual
becoming ill from exposure to the specified pathogen from ingestion
of a specific amount of water

characterisation

Purpose — to inform QMRA

 What to measure?

« Samples -how many &
where

Confirm methodologies
Engage with iwi and hap(
Logistics

Design and cost of Full Study
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Study design

16 rivers likely to be contaminated
Land use- beef & sheep, dairy, urban
50 samples between Feb-Mar 2020
Engage with iwi and hap(

Target pathogens

» Bacteria — Campylobacter, Salmonella, STEC
* Protozoa - Giardia, Cryptosporidium

* Viruses — enterovirus, norovirus Gl & Gll, adenovirus
Faecal Source Tracker (FST) markers

 human, ruminants, wildfowl
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Copies/100 mL

What do faecal source tracker
markers tell us?
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MPN/100 mL

Faecal Indicator Bacteria -
E. coli and enterococci
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Prevalence of Pathogens against E. coll
criteria

Overall

<540 E. coli /100mL
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MPN/100 mL
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Campylobacter, Salmonella and

STEC
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Which pathogen to target in QMRA?

Micro-organism Concentrations Average dose |Single point estimate of probability of

recorded in study based on 280 mL |infection given dose from consuming
water consumed |280 ml of water?

12 0.12 (120 from 1000 exposures)
258 0.40 (400 from 1000 exposures)

Campylobacter 4 MPN/100mL

92 MPN/100mL

& Dose response calculated using the liberal dose response relationships —
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Implications for Phase 2 QMRA

« Pathogens are still present

What microbial pathogens

: Ha.Z.a rd- Faecal con’Famination of would be present ? ° Cam pylobacter IS key targ et
identification rver All except for adenovirus .

* Require temporal data
 Land uses

What concentrations of the
pathogen would be present ?
Similar to 1998-2000 e Urpan

How much water would be
ingested

e dalry

Given a specific exposure Which pathogen is most likely to

Hazard dose pathogen, what is cause infection? ¢ Sheep & beef
characteristion the probability of
becoming infected Campylobacter, maybe seasonal o natu raI/Wi IdfOWI
* |wi and hapu engagement
% Predict Individual lliness Risk (lIR); the probability of an individual

becoming ill from exposure to the specified pathogen from ingestion
of a specific amount of water

characterisation
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Faecal Pollution

Rivers \

Tools

Quantitation of

Faecal Indicator
Bacteria (FIB)

i
=7 indicators of faecal
=
Environmental v contamination
Parameters
Catchment surveys
N Characterisation of
e faecal contamination
Faecal source n
tracking (FST)
Source specific .
QMRA :
- o Health Risk Assessment
: : § of faecal contamination
Scenario Modelling

Conceptual framework for water quality assessment

Embedded in framework of
Te Mana o Te Wai

/ Management Measures\

Reporting
Risk management
Prioritisation

Mitigations and
Interventions

Revised risk assessment




Summary

Pathogens are present in freshwater with high E. coli concentrations but mostly at
OW concentrations

~IB are useful indicators

ST are more accurate at determining the sources of faecal contamination than
observation

Refined methodology for Full Study

« Campylobacter Is target pathogen

* Viruses are not useful indicators

« Sampling to cover seasonality

A framework would assist implementation
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Thanks

Questions

Margaret Leonard
margaret.leonard@esr.cri.nz

=/S/R

Science for Communities




