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ESR’s Mahinga Kai Vision
Mātauranga project aims to develop
an environmental risk assessment
framework for harvesting kaimoana
within Whakaraupō (Lyttelton Harbour).
This is a joint project with Te Rūnanga
o Ngāi Tahu, and allows ESR to cater
to the needs of tangata tiaki and hapū,
so that we can provide research
regarding the safety of their mahinga kai
(traditional food harvesting sites).
Whakaraupō is under a mataitai, which
is a traditional harvesting ground under
customary fishing management. Tangata
whenua chose the study sites, two of
which are accessed by boat, with the
other two accessible from the shore.
So far two of the samplings have been
completed. The data collected will
guide the construction of the safety
framework, which will then be used by
those regulating customary fishers by
administering harvesting authorisations
and creating by-laws.
Georgia Bell
Georgia.Bell@esr.cri.nz
Replicating recreational harvesting of pāua

Accessing dive sites via boat

Introducing Dr Sarah Coxon

ESR at the Freshwater Science Conference

Sarah joined ESR in May 2017,
as a Scientist with the Food,
Water and Biowaste group.
Sarah’s work focuses on
surface water microbiology,
including both freshwater and
marine environments.

A team of ESR scientists attended the 2017 freshwater
conference titled ‘Integrating Multiple Aquatic Values’ held
last November in Hamilton. The conference was hosted by an
amalgamation of three societies: IPENZ/Water NZ Rivers Group,
NZ Freshwater Sciences Society and the International Society for
River Science.

Her work has included
assessing the impacts of
microbial contamination on
the safety of recreationally
harvested shellfish. Shellfish
are a highly valued natural
resource in New Zealand,
and the gathering and
consumption of shellfish
from coastal environments is
an activity enjoyed by many
New Zealanders. Seafood
Dr Sarah Coxon
gathering is also of significant
cultural importance to Māori. Contamination of the coastal marine
environment from which shellfish are harvested may render shellfish
unsafe for human consumption, causing gastrointestinal illness and
on rare occasions chronic illness such as hepatitis A.
Sources of microbial contamination may include agricultural run-off,
municipal sewage and stormwater discharge, leaking septic tanks,
and direct deposition from wild animals. Routine monitoring and
faecal source tracking analyses can help us to understand the extent

of contamination, its source, and the influence of risk factors such
as rainfall or water temperature. This information can in turn be
used to inform shellfish gatherers of the risks of consuming shellfish
from certain areas, as well as informing mitigation options where
appropriate.
Sarah’s other research has included assessing the origins and
impacts of faecal contamination on freshwater recreation sites, the
investigation and review of the presence of coliforms in drinking
water supplies, investigating the bacterial content of pulp mill
effluents and the associated health risk to recreational water users
and exploring ‘non-traditional’ sources of faecal contamination
indicators, to better understand water quality assessments.
Sarah’s work at ESR includes liaison with Regional Councils,
government departments including the Ministry for the
Environment, university research groups and commercial clients.
Sarah’s undergraduate studies focused on marine biology and
animal physiology. She completed her PhD at the University
of Canterbury (UC) in 2014, where her research involved an
examination of the exercise physiology of snapper, including
the effects of environmental and biological variables and the
implications for commercial harvesting.
During her time at UC, she also accompanied colleagues to
Antarctica to undertake field and laboratory work investigating the
thermal physiology of several fish species.
Dr Sarah Coxon
Sarah.Coxon@esr.cri.nz

Managing risks to water security

Presentations at the conference included
the following talks:
Estimating the human health risk of different faecal sources
ESR’s Dr David Wood and Dairy NZ’s Tom Stephens co-presented
research describing a model that estimates the human health risk
when people inadvertently consume water during recreational
activities such as swimming. The faecal indicator bacterium
Escherichia coli (E. coli) is used to monitor water quality, however
the same concentration of E. coli can have different health risks
depending on what the faecal source is. For example, water
contaminated with bovine faecal pollution contains more pathogens
likely to cause disease compared with water that is contaminated
with deer faeces to an equivalent level of indicator. Under current
legislation the source of faecal pollution in a river is not considered
when estimating the human health risk. In a NZ first, the model
presented by ESR and DairyNZ used data specifically from NZ faecal
sources to estimate the infection risk from different faecal sources.

Quantitative Microbial Risk Assessment (QMRA) approach
for monitoring rivers
ESR’s Peter Cressey, in association with Environment Southland,
presented a Quantitative Microbial Risk Assessment (QMRA)
approach for monitoring rivers where the potential sources of
E. coli exceedances are derived from aged faecal sources, or from an
unusual combination of faecal sources. When a pollution source is
fresh, such as the defecation of an animal, the relationship between
E. coli and bacterial pathogens is relatively consistent. However,
when the pollution source is aged or treated in some manner, such as
through wastewater treatment plants, the relationship is disrupted
and E. coli may not be a suitable predictor of the risk to human
health. Similarly, faeces from different animal sources may have
different relationships between indicator and pathogenic organisms.
Based on this research project, further evaluation will determine if
QMRA can be utilised in the place of indicator bacteria where high
levels of E. coli are occurring within the receiving environment of a
treated wastewater discharge.

2016 Havelock North Outbreak

Improved rainwater supply at a Tonga resort hotel. Dr Jan Gregor (left) with Tonga Government staff inspecting improved rainwater supply

Recent weather patterns around the Pacific islands, including
New Zealand, remind us all how vulnerable we are to accessing
a safe and secure water supply. Natural disasters, droughts
and heavy rain events are nothing new to the Pacific; however,
their resilience is being tested by increasing demand for water in
rapidly urbanising centres, and by climate variability and change.
Access to safe and secure drinking water and adequate sanitation
are recognised as critical development issues for the Pacific, as
acknowledged in country sustainable development plans and the
UN Sustainable Development Goals. In addition to the challenges
nature throws up, there are issues that can be addressed, such as
inadequate management of water supply systems, inappropriate
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water use and wastage, poorly maintained systems, and underexploitation of rainwater harvesting surfaces.

The 2016 Havelock North Campylobacter drinking water
outbreak was discussed by Dr Brent Gilpin. Brent described the
sophisticated genetic techniques employed by ESR to track down
the source of the Campylobacter that caused the drinking water
contamination. Isolation of Campylobacter bacteria from drinking
water, the groundwater bores, surface waters and various animal
faecal sources was undertaken. The Campylobacter isolates from
each of these sources were compared with isolates from human
clinical cases by using techniques which included whole genome

ESR has supported several projects around the Pacific that aim to
assist governments and communities to better anticipate, prepare
for, withstand and respond to risks to water safety and security.
For more information on this work, see: https://www.esr.cri.nz/
assets/WATER-CONTENT/Images-and-PDFs/Tongan-water-supplyguidelines-web.pdf
Dr Jan Gregor and Matthew Ashworth
Jan.Gregor@esr.cri.nz
Matthew.Ashworth@esr.cri.nz

Mānuka planting at Lake Waikare

Havelock North water bore

sequencing. Brent presented the rapid timeline of information
provided by ESR to authorities as results were produced and the
clinical isolates were confirmed to originate from a ruminant faecal
source. He also presented an overview of the investigation involving
multiple agencies that uncovered the pathways of contamination
from the faecal source to the reticulated drinking water. Information
from these investigations will inform procedures to limit the
vulnerability of drinking water systems to microbial contamination.

Next generation sequencing approach for identifying
sources of faecal contamination
Dr Megan Devane presented a potentially new approach for
identifying the sources of faecal contamination in our waterways.
Current faecal source tracking genetic markers target a small
group of organisms known to be specific to a particular animal
host, and are therefore found exclusively in their faeces. Next
generation sequencing (NGS) techniques now allow us to explore
the entire microbial community within a faecal source and also
within a stream environment. These techniques provide information
on thousands of microorganisms in a sample simultaneously,
thereby multiplying the power of a single assay to generate useful
information. Meg presented the microbial communities identified
in dairy and cropping farm stream environments and compared
them with the microbial communities of fresh and aged cowpats.
Research to date shows that there are major differences and
similarities between these communities, which can be used to
identify stream environments that have been impacted by faecal
pollution. They can also potentially identify those environments that
are responding to restoration tools which mitigate pollution sources.

Mānuka restoration project at Lake Waikare
Dr Maria Gutierrez Gines presented an ambitious restoration project
in Lake Waikare, undertaken by ESR in collaboration with the Centre
for Integrated Biowaste Research (CIBR), Waikato Regional Council,
Waikato River Authority, and Waikato-Tainui. With the help of
multiple volunteers, this collaboration has established four hectares
of a mānuka-dominated riparian planting along the margins of Lake
Waikare in the Waikato rohe. Myrtle tree species such as mānuka
have been shown to reduce the conversion of ammonia into the
pollutant nitrate and also enhance the die-off of pathogenic bacteria
in the wastes that pass through their root systems. In the coming
years, this collaboration will monitor potential reductions in E. coli
and nitrate leaching into the lake and changes in the lake ecosystem
in response to the restoration of native vegetation.
Dr Megan Devane
Megan.Devane@esr.cri.nz
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Simple plastic bag helps communities test water quality
People in three communities in the Far North (Motukaraka,
Pawarenga and Te Kao) can now test the quality of their
household drinking water themselves. They are part of a Deep
South National Science Challenge research project which is
working with these isolated, rural communities to understand the
impacts of climate change.
The project is being led by Māori community researcher, Wendy
Henwood, along with a team comprising scientists from two crown
research institutes, Dr Elaine Moriarty from ESR and Dr Christian
Zammit from NIWA, Iwi and community researchers, and the Whariki
research group.

Compartmentalised bag testing positive for E. Coli bacteria

keep them safe,” she said. “The compartmentalised plastic bags are
an efficient and accessible way to carry out microbial water testing”.
Elaine said that this is citizen-led science at its best and involving
the community in these issues will help them adapt to the changing
climate which is likely to create serious issues such as water quality
being compromised with bacteria after flooding. Water-borne
diseases can cause illness and even death.
Dr Elaine Moriarty (right) with Sadhbh O’Neill demonstrating the use of the
compartmentalised plastic bag for testing water quality

These communities rely on rainfall as a main source of drinking
water with most people collecting water from roofs and storing
in tanks. Drinking mains water is available in only one of the
communities, and the household infrastructure required for
collection and storage of rain water is often not up to standard.
ESR senior scientist, Dr Elaine Moriarty, said these communities are
collecting rainwater samples from their roofs and tanks and testing
them for faecal indicator bacteria in special compartmentalised
plastic bags (CPB). The CPB test involves adding the water sample
to chemicals in the plastic bags and then observing any change of
colour denoting the presence of bacteria, such as E. coli.
“This is a simple and user-friendly way to detect if E. coli are present.
Then people can take steps to improve the quality of the water they
drink such as to chlorinate their water tanks.”
“Our research builds on the work ESR has done in the Pacific working
with island communities to improve the quality of their water and

Project lead, Wendy Henwood, said that the project is gathering
knowledge of the climate variations within the Far North region and
the differences in the water supply. As well as testing for
E. coli, communities are recording daily rainfall and temperature, and
providing data for national climate and rainfall models.
“We have surveyed households in each community to get a better
idea about the existing infrastructure,” she said. We are also
interviewing our kaumātua to build a matauranga Māori perspective
about kaitiakitanga practices that managed water sources and
quality historically. We are finding that there has long been a
tradition in these communities where water was always treasured.
They have good knowledge of how to conserve, innovate and adapt
to changing conditions including tapping old water sources.
Wendy said that the learning from this project will be shared
with other remote communities outside of Northland, and even
internationally.
Dr Elaine Moriarty
Elaine.Moriarty@esr.cri.nz

There are many organisations that have a responsibility to
make sure people can trust the supply and quality of the water
they drink, play in and use. ESR works in partnership with key
stakeholders, including government, industry, the community
and Māori, to improve the safety of freshwater and groundwater
resources for human use and the safer use of biowastes.
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We support and help health authorities, local and central
government, industry and communities by supplying scientific advice
and expertise on the management of drinking-water, groundwater,
recreational and wastewater.
We report on drinking-water quality, provide
scientific advice on health and environment-related
public policy, conduct research on quality issues
related to drinking water and recreational water
and undertake information systems management.
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