
In early October, ESR environmental scientists 
Elaine Moriarty, Georgia Bell and Sarah Coxon 
attended Horokaka Mātaitai Wānanga Tamariki. 
It was a three day, community-led wānanga 
(educational forum) at the Tuahuru marae and 
Horokaka mātaitai, near Māhia in Hawkes Bay. 
The wānanga was a collaboration between 
landowners, mātaitai kaitiaki (guardians), 
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Horokaka Mātaitai Wānanga Tamariki

LIVING WATER
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A mātaitai reserve is a traditional 
fishing area under customary 
management by tangata kaitiaki 
(local guardians). They are closed 
to commercial fishing, and may 
have additional bylaws that control 
recreational and customary 
fishing activities in a bid to improve 
sustainable management of 
various fisheries within the reserve. 
The Horokaka mātaitai covers 
more than 4 km2 along 3.4 km of 
coastline on the Māhia Peninsula. 
It was formally established in 
2012, although commercial fishing 
restrictions were first set up by 
community elders in the 1940s. 
Bylaws regulating recreational 
and customary harvest of some 
species are due to come into force 
this month.

whānau (family) and scientists. The objective 
was to introduce children to their coastal marine 
environment and the taonga it holds for them.   
The programme sought to weave mātauranga 
Māori and western science, through discussion 
of local pūrākau (myth or legend) and a variety of 
environmental monitoring techniques.
The wānanga was attended by over 20 children, 
aged four years through to teenagers, that 
whakapapa to the Māhia area. There was also 
plenty of enthusiastic participation from the 
adults, with whanaungatanga (family connection 
through shared experiences) helping to ensure the 
sustainability of the knowledge transferred.
The three days were filled with activities including 
exploring the diversity of plants and animals 
that live along the shore and in tidal rock pools, 
swimming and snorkelling, colouring and crafts, 
using drones to map seaweed distributions, 
experiments to demonstrate microbial water safety 
and salinity stratification, and an introduction 
to microscopes. Under the instruction of tīpuna 
(grandparents), we constructed traditional fishing 
rods and successfully put these to use! There were 
also discussions around the historical abundance of 
kaimoana and how this has changed over time. 
All of the learning was supported by incredible 
hospitality from the Tuahuru marae whānau.  We 
ate so much delicious food and drank many cups of 
tea. We rounded off the wānanga with a few games 
of touch rugby, and plenty of hugs from the older 
whānau. They were delighted not only to share 
their knowledge with the next generation, but to 
learn so much in return!



Megan Devane in an area of lateral spread by the banks of the Avon River.

Post-earthquake study of the Avon (Ōtākaro) River in 
Christchurch
An investigation of tools for detecting faecal contamination was 
undertaken in the Avon (Ōtākaro) River in Christchurch City 
(Ōtautahi) after the devastating earthquakes of 2011. Earthquake 
damage to pump stations and pipes prevented human sewage 
from reaching the main municipal sewage treatment station, and 
therefore, tens of thousands of cubic metres of raw sewage had 
to be discharged directly into the lower reaches of the Avon river. 
Local and government authorities funded an investigation of the 
relationship between faecal indicators and pathogens (Giardia, 
Cryptosporidium and Campylobacter) in water and sediment. The 
investigation was initiated during and after the cessation (2011-
2013) of the sewage discharges into the Avon River. It explored the 
efficacy of multiple faecal indicators including Escherichia coli (E. 
coli), and tools for discriminating faecal pollution from human, dog 
and bird sources. The faecal source tracking (FST) tools analysed 
were: quantitative Polymerase Chain Reaction (qPCR) markers that 
target bacteria specific to an animal species; faecal sterols such 
as cholesterol; the faecal ageing ratio of atypical colonies/total 
coliforms (AC/TC), and fluorescent whitening agents (FWA), which 
are found in laundry detergents.
A strong and significant association of E. coli at levels above 550 
CFU/100 mL was observed with the presence of Campylobacter, 
Giardia and Cryptosporidium in water, supporting the use of E. coli 
as a reliable indicator for public health risks in the event of a major 
human sewage discharge into a waterbody. 
In water samples, there were statistically, significant, positive 
correlations observed between human-associated qPCR and 
faecal sterol FST markers and the microbial indicators, E coli and 
F-specific bacteriophage. The human source indicative FST markers 
demonstrated that they were effective predictors of protozoa in 
water.   
The significant and substantial agreement observed between the 
two FST methods of human-associated qPCR and faecal sterol 
markers confirmed that water managers could be confident in the 
results using either FST method. In the sediments, sterol and FWA 
appeared to be retained in river sediments months after continuous 
sewage discharges had ceased. The lack of a relationship between 
chemical FST markers in sediments and the overlying water; and 
between chemical FST markers and target microorganisms in 
the sediment, suggested that the sediments contained historical 
signatures of faecal contamination disconnected from the 
contamination in the water above.
Additional informnation on this study can be found in the following 
peer-reviewed papers: Devane et al. (2014) The impact of major 
earthquakes and subsequent sewage discharges on the microbial quality 
of water and sediments in an urban river https://doi.org/10.1016/j.
scitotenv.2014.03.027 and Devane et al. (2019) Relationships between 
chemical and microbial faecal source tracking markers in urban river 
water and sediments during and post-discharge of human sewage 
https://doi.org/10.1016/j.scitotenv.2018.09.258

ESR is delighted to sponsor the NZ Hydrological Society & Meteorological Society of NZ joint conference
(https://nzhsnzms2018.co.nz/) 
To be held  in Christchurch 
from 4th to 7th December. A 
number of ESR Scientists will 
be speaking at the event and 
available to discuss any issues 
relating to Hydrology in NZ. 
Pop over to our stand and  
say hello.
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Exposure of the New Zealand population to ionising 
radiation: The role of the naturally occurring radionuclide 
polonium-210

The presence of radionuclides in the environment, and 
consequently human exposure to ionizing radiation via 
ingestion, has been of global concern over the last half 
century. When it comes to radioactive pollution of the marine 
environment, radionuclides originating from human activities 
are the most known source of contamination. For example, 
in New Zealand, pollution of the marine environment by 
radionuclides is often associated with the fall-out from weapon 
testing in the Pacific and the accident at the Fukushima-Daiichi 
nuclear power plant. However, the exposure of the New Zealand 
population to ionising radiation via ingestion has been identified: 
it originates mostly from naturally occurring radionuclides, 
with an appreciable contribution from polonium-210 through 
shellfish. 
In New Zealand, shellfish are collected and harvested on various 
scales for commercial and recreational purposes. Shellfish are 
a valuable resource, and shellfish gathering is of significance as 
a source of nutrition and of cultural importance to Māori. The 
identification of 210Po as a high contributor to the dietary committed 
effective dose to the New Zealand population led MPI to initiate a 
project, in collaboration with the UoC and ESR. The project aims to 
accurately assess the exposure of the New Zealand population to 
210Po via shellfish consumption. The project involves identifying 
          and quantifying spatial and temporal variations, and their  
                origins, of 210Po in New Zealand shellfish.

The project is undertaken at ESR within the National Centre for 
Radiation Science and consists of collecting and analysing shellfish 
from 15 different sampling sites across New Zealand, every two 
months for 12 months (from March 2018 to March 2019). Half way 
through the project, results show the presence of significant spatial 
variability, with over fifty-fold difference between the lowest and 
highest 210Po activity concentration. 
Samples from the Northland region have drawn the attention as 
they display the highest activity concentration consistently since 
the beginning of the study. During the period of the study, many 
shellfish biotoxin alerts have been issued by MPI for the Northland 
region. Biotoxin are produced by certain species of algae and 
alerts are issued following algal bloom, which is associated with 
an increase of suspended particles in water. In seawater, 210Po has 
a strong affinity with particulate surfaces and living organisms 
including planktons. Filter feeding shellfish accumulate 210Po in 
internal tissues mainly from ingested food despite filtering a large 
volume of seawater containing dissolved 210Po. The hypothesis for 
high activity concentration of 210Po in shellfish is the increase of 
suspended particles in seawater during an episode of algae bloom, 
which potentially leads to an increase of the accumulation of 210Po 
by filter-feeder shellfish. Hopefully research will continue for the 
next two years and involve many other potential environmental 
radiation issues in New Zealand.

ESR, in partnership with Environment Canterbury, is holding 
a morning of science at our Christchurch Science Centre on 
Thursday, the 20th December 2018. There will be a number 
of Scientists with plenty of “hands on” science opportunities. 
Science Stations eager to share their love of Science and 
the Environment with children. This will include a stereo 
microscope to examine hair, shells and fairy dust and my 
favourite game of match the faeces to the correct animal! 
There will be plenty of mince pies for the adults as well as a 
chance to catch up with our Scientists. The event is open to 
our clients, whānau and their children. We will start at 10 am 
and finish with a BBQ at 12pm. Please drop me an email if you 
would like to attend, along with the names and ages of the 
children. Elaine.Moriarty@esr.cri.nz

ESR is also sponsoring the 
50th Anniversary Freshwater 
Sciences Conference in  
Nelson from 10th to 14th 
December (http://www.
nzfss2018.co.nz ).  ESR 
Scientists are speaking  
at the conference and  
will be at the ESR Stand  
during breaks.  Please 
come and see the Faecal 
Source Tracking and Water 
Microbiology team to chat  
over any water quality results 
you would like to get some free 
advice on!

Inspiring young minds!
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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.
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.

Crypto micro mimics removal efficiencies in rapid  
sand filtration
Microbial contamination in drinking-water supplies pose 
serious public health concerns and the enteric pathogen 
Cryptosporidium parvum is frequently detected in surface waters 
in New Zealand and overseas. 
Biomolecule-modified particles provide a unique approach to safely 
assessing the attenuation and transport behaviours of pathogens 
through drinking-water treatment systems by mimicking pathogen 
surface properties. The Crypto mimics were previously validated 
in bench-scale column experiments at ESR and by our overseas 
collaborators to closely mimic the transport behaviour of live C. 
parvum oocysts. 
Rapid sand filtration is commonly used as part of a multi-barrier 
drinking-water treatment system. C. parvum oocyst removal relies 
heavily on filtration as they are highly resistant to chlorination. In 
this study, these Crypto mimics are being used to study the filtration 
removal efficiencies of a number of filter media commonly used 
for rapid sand filtration on a pilot-scale column at Invercargill’s 
Branxholme drinking-water treatment plant. The column receives 
water from the main plant (post-clarifiers) and is spiked with Crypto 
mimics.
To date, trials with Crypto micro mimics have been conducted on 
a common filter media configuration of dual-media anthracite coal 
above a layer of silica sand. We have also conducted trials on other 
filtration media (AqualiteTM – an engineered ceramic media, and 
pumice sand) for their efficiencies in removing Crypto mimics.


