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IN THIS ISSUE...
When not in lockdown, the last couple of years has seen our team further expanding
our education & engagement programmes, while continuing to provide ecological
advice and expertise on a range of restoration and construction projects. We’re aware
that we are privileged to work in a field we find meaningful & practical. Hopefully
our efforts contribute to the improvement of local freshwater, estuary and coastal
environments and the community’s relationship with and understanding of them.
It’s why we come to the office (or work from home) each day.
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‘Streamed’ is a community-sourced water clarity monitoring data online
platform that was the brainchild of our Prinicpal Scientist, Shelley
McMurtrie. It was developed in direct response to increasing public
concern about the poor water quality in streams and rivers around
New Zealand, and the growing number of community groups collecting
data that wasn’t being utilised.

Sediment suspended in the water is a key contributor to poor water quality. It
affects the health and recreational values of our waterways by smothering stream
beds, negatively impacting aquatic life and transporting pollutants.

Water clarity is a good indicator of general stream health, so citizen science water
monitoring programmes can play a key role in helping us better manage our land
and water. Water clarity measurements are simple for non-scientists to collect
accurately. Research has shown it’s an appropriate form of citizen science for
...continued over page
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communities and schools to undertake – thereby collecting
valuable, useful data for future policy and planning decisions.
It provides communities with a greater awareness and
evidence–based understanding of their local freshwater
environment.

How ‘Streamed’ works

Community members can accurately measure water clarity
(how far you can see through the water) using a clarity tube.
The further you see, the clearer the water is = less sediment
in the water. They can then enter their data on the ‘Streamed’
website (www.streamed.nz), which is an online tool that
stores, interprets and graphically displays their water clarity
monitoring data via highly visual, easy to use interfaces.
Registered ‘Streamed’ groups require:
»
»
»
»
»
»

suitable river/stream sites to monitor
a water clarity tube

training to ensure accurate data collection

a data sheet/form to record measurements
a health & safety plan

internet access to www.streamed.nz to submit data and
view results.

The online ‘Streamed’ tool is a Geographic Information
System (GIS) based, data-driven site developed inhouse by
Elizabeth Butcher, Water Quality & Geospatial Scientist.
It allows you to upload your data to your specific monitoring
site. You can see a range of information about your site on
the dashboards and maps, e.g., latest water clarity reading,
average clarity reading, all readings over time, dominant land
use, dominant topography, catchment boundary, waterway
size, etc. You can also compare your site to others. The
Guides (with clear instructions and colour-coding) are at
hand to help you know what you’re looking at, and what it
all means (e.g., how land use and topography can influence
suspended sediment in a waterway.)

The wider benefits of a community-led water
clarity monitoring programme
Having the local community involved in citizen science
projects increases the number of people aware of the issues
faced by their local natural environment. A community with
increased awareness raises the likelihood of positive change
for our environment.
Raising the overall scientific literacy of as many members
of the community as possible has broader-reaching societal
benefits.

The more active monitoring programmes of this type there
are, the larger the body of data available to the scientific
and management communities. More measurements done
more frequently at a larger number of sites provides a
higher resolution data set to complement ongoing scientific
programmes/research, providing further clarity for
informing management decisions. Because water clarity
can change on a daily, even hourly basis, the more clarity
readings taken the better.

What a ‘Streamed’ future could hold...

We’re only at the start of our journey introducing ‘Streamed’
to the world, but we’re at the stage that we know we’ve
developed an effective platform with the time and funding
invested to date. There are some local Christchurch
community groups and schools already entering their
monitoring results into the site, and we’re at a stage where
we’re seeking supporters and collaborators to maximise
what ‘Streamed’ can do for our community, and our
freshwater environment.

Check out www.streamed.nz

© EOS Ecology, 2021
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salmon spawning habitat
FOR PLAN CHANGE 7

by Shelley McMurtrie & Nick Hempston / Aquatic Ecology Scientist

The notified Plan Change 7 to the Canterbury Land & Water Regional Plan (CLWRP) included an update to salmonid
spawning sites listed in Schedule 17 of the Plan. These updates included the addition of the upper headwaters
of Otukaikino Stream tributaries, located on Isaac Conservation and Wildlife Trust land, as salmon spawning
habitat. With a lack of imperical data to inform these changes, the Trust commissioned us to determine the salmon
spawning habitat suitability of some of the smaller headwater streams on their property.
Based on known Chinook salmon spawning habitat
preferences, our science team developed a salmon spawning
habitat suitability criteria system, based on a sliding scale
that ranked habitat from being generally unsuitable for
salmon spawning (‘poor’ or ‘marginal’ scores) to generally
suitable to salmon spawning (‘fair’ or ‘good’ scores). This
sliding scale allowed for the fact that waterways represent
a continuous grade of conditions as opposed to discrete
patches of ‘good’ or ‘bad’ habitat. Using the ArcGIS Collector
digital platform, the team walked the length of the Trust’s
headwater tributaries during the autumn salmon spawning
season, searching for any spawning redds, observing any
salmon, and assessed habitat spawning suitability against
their set criteria. As salmon spawning activity can vary from
season to season, characterising the quality of the stream
habitat for salmon spawning provided us with a longer-term
measure of salmon spawning than what would have been
possible by just looking for salmon or salmon redds.
The survey findings were mapped in ArcGIS based on the
habitat suitability criteria survey data, and based on that,

‘Poor’ salmon
spawning habitat
on ICWT land.
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those sections that could be conservatively considered

as salmon spawning habitat were defined. Our findings
indicated that the majority of these small headwater

tributaries do not support salmon spawning, with the only
suitable habitat present in the downstream-most reach of
one waterway. Our findings were presented as evidence

before the Environment Canterbury Plan Change 7 Hearings

Panel in 2020 and discussed at Expert Conferencing between
EOS Ecology and Environment Canterbury experts, where
there was agreement with the methodological approach

and subsequent classification of salmon spawning habitat.

The surveys also indicated that there has been a decline in

the proportion of channel with permanant flow, and it was

agreeed in the Joint Witness Statement that any attempts to

improve salmon spawning habitat of these small headwater
streams could be hindered by the wider catchment-based
issues caused by reduced baseflows in these spring-fed

systems. In the formal Officer’s Reply to evidence submitted,
ECan staff have stated that they agree with these findings,

and the Trust now awaits the hearing panel’s final decision.

curiosity corner

by Emily Demchick, Siobhán Culhane / Freshwater Ecology Scientists

Through EOS Ecology’s Nature Agents programme, school students
have the opportunity to get up close and personal with our diverse and
fascinating freshwater invertebrate fauna. While learning how to identify the
invertebrates by their common names, students often come up with their own
creative and descriptive names for their favourites...

“Squirmies”

“Walking Sticks”

Free-living Caddisfly larvae – Hydrobiosis

Cased Caddisfly larvae – Triplectides

“Big Angry Guys”

“Zoomers”

Dobsonfly larvae – Archichauliodes

Amphipods – Paracalliope

© EOS Ecology, 2021
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culvert design

THE IMPORTANCE OF SITE SPECIFIC SOLUTIONS
by Alex James / Senior Freshwater Ecology Scientist

A realignment of a 2.4 km section of SH2 in the central
Hawkes Bay included proposed upgrades to ten
culverts. Additionally, upgrades were also potentially
required for some of the 11 culverts under the adjacent
Palmerston North-Gisborne railway line. To inform
the resource consent application, we were asked to
undertake a freshwater fish passage and spawning
assessment to determine if fish passage was a design
requirement for the new culverts, and whether any
particular avoidance or mitigation actions were
required during construction to protect fish and their
habitats. This involved walking lengths of channels
upstream and downstream of SH2 to observe flow
conditions, inspection of all existing culverts, and a fish
survey of selected permanent freshwater habitats.
Upstream of the existing SH2, the landscape was dominated
by steep sheep and beef country, where the waterways
retained their natural alignments. Downstream of SH2 there
was an abrupt change to an extensive flat area of cropping
and grazing land use in what formally would have been
a wetland. Here all the waterways were deep, artificiallyconstructed drains, into which all flows from the channels
upstream of SH2 had been diverted. This contrast in
landform and land use meant freshwater habitat conditions
varied markedly upstream and downstream of SH2, with
much of the stream length in the upstream, steep hill
country being ephemeral flow paths that only hold flowing
water for short periods during and after rain events. The
only permanent freshwater habitats upstream of SH2 were
isolated farm dams, the occasional small pool, and some
short sections that appeared to at least maintain a dribble
of flow for much of the year. These were all isolated from
Ephemeral channels
were typically bare
earth or terrestrial
vegetation.
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permanent freshwater habitats downstream of SH2 by long
sections of ephemeral channel that had terrestrial vegetation
growing within them, further indicating how infrequently
they held water.

Because of the observed flow ephemerality upstream of SH2, it
was concluded that none of the 10 upgraded culverts needed
to specifically consider fish passage in their design. Similarly,
10 of the 11 railway culverts also did not need to consider fish
passage for any proposed upgrades. One railway culvert had
permanent freshwater habitats upstream and downstream
and had eels located within 150 m downstream, so it was
concluded to require fish passage.

While it is generally best to assume all stream culverts are
required to provide for fish passage, this project highlighted
the importance of undertaking detailed field investigations to
enable culvert design to be tailored to the specific conditions
of the site.
1.15 m longfin
eel captured in
downstream
drainage
channels.

Downstream drainage
channels were typically
deep, silty bottomed,
and very slow
flowing to
stagnant.

Waingawa River survey for MDC
by Alex James

These downstream
rapids are home
to torrentfish.

Masterton District Council (MDC) takes water from the
Waingawa River for their Water Treatment Plant (WTP).
To allow them to fulfil their resource consent requirements
for the operation of the WTP, we did macroinvertebrate
and fish surveys at three sites: upstream of the intake,
between the intake and a return flow discharge point, and
downstream of the return flow discharge point. All three
sites were characterised by moderately swift water, moderate
depths, an abundance of boulder-sized rocky substrate
with minimal fine sediment cover, and algae dominated
by thin brown mats of diatoms. All sites were dominated
by macroinvertebrates indicative of high quality habitat
conditions, although chironomid midge larvae were more
common at the downstream site, which was attributed to
reduced channel shading at that site contributing to higher
algae cover relative to the other two sites. Six species of
fish (brown trout, common bully, longfin eel, upland bully,
torrentfish, and rainbow trout) were captured, all of which
are already known from the greater catchment. Overall,
based on this single sampling occasion during a period of low
flow, there is no evidence the Masterton WTP is having any
negative impacts on the freshwater macroinvertebrate or fish
community of the Waingawa River.

Papatahora Stream restoration
by Emily Demchick & Shelley McMurtrie

Papatahora Stream is a tributary of Te Waikēkēwai, which
flows through the grounds of Ngāti Moki Marae. As part
of catchment-wide rehabilitation efforts by Te Taumutu
Rūnanga, the Whakaora Te Waihora programme, and
Environment Canterbury to enhance habitat for mahinga
kai and increase indigenous biodiversity, Papatahora Stream
will undergo removal of sediment and some replacement
planting of native vegetation.
To assist in obtaining a number of resource consents
required to allow for these works to proceed, we undertook
an Assessment of Environmental Effects (AEE) to assess
the environmental risks associated with the proposed
sediment removal works. This included habitat and biota

surveys, water quality sampling, and the preparation of an
AEE report. We also worked closely with staff at Ngāti Moki
Marae and Enviser Ltd to develop sediment control and
consent condition measures to minimise the impact of the
planned works on the receiving environment, and provided
guidance on measures to improve instream habitat values
during sediment removal.

Wider efforts throughout the Waikēkēwai catchment include
creating new wetlands adjacent to Papatahora Stream,
riparian planting along 8 km of Te Waikēkēwai and working
with nearby landowners to take farm actions that improve
water quality above and beyond the required limits. We look
forward to seeing how this work progresses!

© EOS Ecology, 2021
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We can handle it
THE POWER OF ONE
by Erron Henderson / General Manager

Having attained an MSc in Cellular and Molecular Biology, it
made total sense to start an ecology company after finishing
my tertiary education. As part owner and General Manager
of EOS Ecology for over 20 years, I’ve learnt a few things
my MSc didn’t prepare me for – surface water ecology,
business modeling, human resources – to name a few. There
have also been curveballs – the Global Financial Crisis, the
Christchurch earthquakes and now the Covid-19 global
pandemic.

Entering Alert Level 4 at 11:59pm on 25 March 2020, the
preceeding 48 hours was full of timely pragmatic decisions
to keep EOS Ecology operational, with the following 7 weeks
continuing to demonstrate just how amazing this team is, and
all in the face of the unknown – I couldn’t have been prouder.
What I’ve learnt most, is the human species is adaptive and
resilent. Factual data, full transparency, a truthfully informed
public needs to become standard operating procedure – we
can handle it, and subsequently, we can collectively make
truly informed decisions about where to next. There is only
one Ōtautahi, one Aotearoa, one Te Ao...
VIDEO MEETINGS & WORK STATIONS AT HOME...love them or hate them
they’re an essential part of the current business environment. Sometimes
lateral thinking is required to keep the machine rolling and spirits up, and the
EOS Ecology team employed all their ingenuity over the lockdown.
Work stations made
the most of good
weather and
home luxuries...
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Shelley kept us
entertained with
her creativity
with virtual
backgrounds...

ENGAGEMENT STORIES
photos © Tim Cuff

information vs insights
by Bronwyn Gay / Science Interpreter & Graphic Designer
Capital Dredging Project – The Science.

Capital Dredging Project – The Science.

Geotech
The role of our science interpretation is to provide
non-experts with technical information in a way that is
understandable – without sacrificing accuracy. This doesn’t
mean dumbing down content, but presenting facts and
concepts in a written and visual way that people can engage
with more easily. This generally includes providing context
and a backstory for the topic, then hopefully leading the
audience on a path to greater understanding.

Currently, Port Nelson is limited in our
capacity to safely bring in the larger
vessels of shipping companies that use
our port facilities. With new ships getting
larger, the Port is looking to implement
a Capital Dredging project – extending
our existing dredging footprint in three
new areas, and deepening one current
dredging site. The new dredging is
all beneath the high water line, so no
changes would be seen above water.
Before any work takes place numerous
scientific studies have been done so we
know exactly what sort of material we’ll
be removing, and what effects it’s removal
could have on the surrounding areas.

total # of
core samples to
identify material
to be dredged

max.
proposed
dredge
depth

One part of these studies are geotechnical
investigations, they include taking multiple core
samples from the floor of the harbour in each
of the proposed dredging areas, so we know the
exact make up of the material to be dredged in
each (pages 2–3). This allows us to know the best
dredging methods to use (page 3), the best angle to
leave the dredged slopes at (page 2), and whether
there’s any contaminated material to
be dealt with (page 4).

Morphology

SUMMARY

8.1

Currently, Port Nelson is limited in our
capacity to safely bring in the larger
vessels of shipping companies that use
our port facilities. With new ships getting
larger, the Port is looking to implement
a Capital Dredging project – extending
our existing dredging footprint in three
new areas, and deepening one current
dredging site. The new dredging is
all beneath the high water line, so no
changes would be seen above water.

18

total # of
samples taken
to test for
contaminants

57

MORPHOLOGY:

0

the study of forms,
shapes and structures

initial one-off total sediment
volume from new dredging areas
expected to be approx.

508,700m

“to facilitate regional prosperity / kia āhei ki te kōkiri whakamua ki te taumata ā-rohe”

in relation to our
proposed dredging
changes

3

October 2020

We have some great clients that understand the importance
of interpretation and public communication as part of
their wider technical projects – we always love these
collaborations. Here are just a couple of examples...

October 2020

New Zealand fur seal (© EOS Ecology)

Capital Dredging Project – The Science.

PORT NELSON produced
a series of technical
summary documents as
part of their consultation
for some proposed new
dredging around the Port.
They needed to explain
the results of geotechnical,
morphological and
ecological research they
had undertaken, making
them relevant to local
residents.

Start within 12 mths (ASAP)
Follows above within 2 yrs
Start in approx. 5 yrs

Proposed New
Dredging Areas

Start in 5–20 yrs

Existing dredging area
proposed for deepening

Ecology

Nelson
Haven

SEABED MATERIAL:
Based on the results from the core samples taken there are expected to be
four main types of soil to be removed from the seabed during dredging.
Areas on the map
material was found &
maximum thickness
of the layer:

Boulder
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DAIRY NZ are working with farmers in
the Tararua region to study the effects
of using plantain as a forage in the dairy
industry. As part of the research farmers
are undertaking Macroinvertebrate
Community Index (MCI) monitoring
as a holistic indicator of stream health
on their properties, then measuring
any effects of the crops. We produced
a 3 m banner of the regional map with
results for use at public gatherings,
and individual report cards for each
participating farmer.

One part of these studies are morphological
investigations. This means we’ve examined
the shape and structure of the seabed at the
area to be dredged, and the site where the
dredge material will be moved to (page 2 & 4).
We’ve used computer modelling to assess any
potential effects on the seabed, shoreline and
local surf breaks (pages 2 & 3).

m
total # of
contaminants in
samples within
dredge depth

SUMMARY

Before any work takes place numerous
scientific studies have been done so we know
exactly what sort of material we’ll be removing,
and what potential effects it could have on the
surrounding areas at both the dredging and
disposal sites.

0.7 m

Haulashore
Island

“to facilitate regional prosperity / kia āhei ki te kōkiri whakamua ki te taumata ā-rohe”
less
than
0.5 m

Circles indicate seabed locations
where core & contamination samples
were taken. At some sites there was
more than one sample taken.

Monitoring site

2

1
2
Aerial image:

Marlborough DC, Maxar

our port facilities. With new ships getting
larger, the Port is looking to implement
a Capital Dredging project – extending

0.6%

Sand

This is the top layer of seabed material in
all four areas to be dredged. It consists of
loose to medium density, fine to medium
sized sand, minor amounts of sandy silt
with traces of shell fragments.

0

Trailer suction/
our existing dredging footprint in three
long reach
new areas, and deepening one current
excavator

dredging site. The new dredging is
all beneath the high water line, so no
changes would be seen above water.

total # of
Clay/Siltin
contaminants
sediment
This iswithin
the 2nd layer of seabed material in
dredge
depthconsisting of a soft to firm
three areas,

Before any work takes place numerous scientific
studies have been done so we know exactly what

silt/clay mix with traces of shell fragments.
SeeInour
Geotech
Summary
places
this
is layered in betweentotal
layers
of
# of
for more details.
sand.
significant fish species
features/habitats
directly affected

0

0

total # of native
By the Boulder Bank there is a layer of
‘at risk’/ ’threatened’
fine to coarse gravel with small amounts
marine species resident
of clay, fine sand, cobbles and boulders
in dredge areas
mixed in.

Nelson Alluvium Gravel
This material may only just be reached at the
bottom of the dredge depth. It a dense, silty
fine to coarse gravel with a bit of sand and
cobbles mix unique to Nelson.

Trailer suction dredge:
THE UNDERWATER LANDSCAPE:
When dredging, the slope between the deeper dredged
area and shallower area outside are carefully shaped
for stability and safety. After analysing the seabed
geology samples we’d be leaving the slopes at a
gradient of 1:2 (= for every 1m up it goes 2m across).

Currently, Port Nelson is limited in our
Proposed
capacity to safely bring in the larger
dredging
method:
vessels of shipping companies that use

Description
ofproportion
material:
total
of seabed disturbed
in the Haven

Boulder Bay Gravel

7.0 m

SUMMARY

sort suction/
of material we’ll be removing, and what effects
Trailer
it’sreach
removal could have on the surrounding areas and
long
marine life.
excavator
One part of these are ecological studies which include:
• taking seabed samples from around the proposed
dredging areas so we know what sediment types,
habitats and inhabitants are present, and
• computer modelling of sediment plumes to assess

Long reach
the impact on marine fish, shellfish and mammal
excavator
species present in and around the affected areas.

This allows us to know what may be affected by the
proposed dredging project, and how we can ensure
we’re doing all we can to mitigate any issues.
October 2020

Long reach
excavator

Long reach excavator:
Uses a suction hose
along the seabed from
a ship. Recommended
for upper layers of
sand and looser silty
material.

Uses a digger with a
bucket from a floating
platform. Recommended
for the denser clay/silts
and gravels/boulders
which can’t be suctioned.
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habitat
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MCI Score
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flow

stony
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SITE 4 TOTARA GROVE
February 2021

The Tararua Plantain Project project uses
Macroinvertebrate Community Index
(MCI) monitoring as a holistic indicator
of stream health. Macroinvertebrates
include insects, worms and snails – all of
which play a significant role in waterway
health. They are sensitive to environmental
changes in their habitat, so the variety of
species present/absent, and their population
numbers, provide a good indication of the
water quality and general habitat health.

Testing the benefits of plantain
in local pastures is at the heart
of the project. Water quality
monitoring and modelling will
provide direct feedback to
famers and the local community
on the potential and actual
improvements they’re making.

Higher MCI = better stream conditions.
Usual MCI values range between 70–125
(average = 100 = ‘fair’). In pastoral
catchments it’s rare to have scores higher
than 130 = ‘excellent’. Approximately
quarter of pastoral catchment sites aren’t
meeting the national bottom line of 90 =
‘poor’ macroinvertebrate health.

Site
4
Manawatu River
Monitoring site

habitat
macro3 mostinvertebrates
abundant
species found at the site:

MCI Score

102

MCI scores: 1 = very tolerant to pollution through to 10 = very sensitive to pollution

water
quality

flow

Streambed at site

silty

SITE 1 GORGE DAIRIES

February 2021
Olinga / Smooth cased caddisfly

For more actions you can take to improve your MCI score & overall stream health:
www.dairynz.co.nz/environment/waterways

Pycnocentrodes / Stony cased
caddisflyPlantain Deleatidium
/ Single
The Tararua
Project project
usesgill mayfly
MCI score = 5
MCI score = 8
MCI score = 9
Macroinvertebrate Community Index
All photos & infographics © eosecology.co.nz, 2021
Map sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 4.0 New Zealand licence
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of the project. Water quality
monitoring and modelling will
provide direct feedback to
famers and the local community
on the potential and actual
improvements they’re making.
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catchments it’s rare to have scores higher
than 130 = ‘excellent’. Approximately
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For more actions you can take to improve your MCI score & overall stream health:
www.dairynz.co.nz/environment/waterways
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An MCI score is based on the tolerance/
sensitivity of species to organic pollution
and nutrient enrichment. Mayflies,
stoneflies and caddisflies are highly
sensitive to pollution – so, are only found
in abundance in clean, healthy streams.
Worms and snails are more pollution
tolerant, therefore will be found in larger
numbers in unhealthier waterways.

Site
3
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Research indications are that NZbred plantain cultivars may reduce
soil nitrogen concentration an
estimated 5–30% (depending on
soil type and the proportion of
plantain in the cows’ diet).

NPS-FM (2020)

Site
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DairyNZ has been working with
Horizons Regional Council,
Massey University, agronomists,
and a six-strong project team
since 2018–19, to develop the
Tararua Plantain Project – a
seven-year plan to test the
benefits of plantain in reducing
soil nitrate leaching under cows’
urine patches.

3 most abundant species found at the site:

MCI scores: 1 = very tolerant to pollution through to 10 = very sensitive to pollution

Potamopyrgus / New Zealand mud snail
MCI score = 4

Paracalliope / Amphipod crustacean
MCI score = 5

Ostracoda / Seed shrimp crustacean
MCI score = 3

All photos & infographics © eosecology.co.nz, 2021
Map sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 4.0 New Zealand licence
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Check out their website
https://cuaustralasia.com

We’re excited to now be a designated ‘learning destination’ for the Children’s
University. The Children’s University Canterbury Partnership (CUCP) encourages 7 to
18 year old’s to engage in exciting and innovative learning activities and experiences
outside of the classroom, to raise young people’s aspirations for higher education
and encourage lifelong learning.
As a ‘learning destination’, we provide extra-curricular local science learning
activities for kids to do, including healthy stream habitat activities and online
activities for existing Nature Agents participants. These online activities
were especially useful during Covid lockdown, with children from both
New Zealand and Australia logging on to learn more while at home.
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PROJECT UPDATE...

by Kirsty Brennan, Elizabeth Butcher & Bronwyn Gay

The number of schools monitoring their local freshwater waterways as part of Nature Agents has grown to
28, including schools in Selwyn. Having students understand scientific monitoring techniques and concepts
improves ecoliteracy of the younger generation. Our student surveys show that using the equipment,
looking at the ‘bugs’ and getting in the water are all favourite parts of the programme. We’ve extended the
programme over the last couple of years to introduce some exciting new learning modules.

GIS module – giving data meaning...
To give Nature Agents students a deeper understanding of
the stream monitoring data they collect, Kirsty Brennan,
Elizabeth Butcher and Bronwyn Gay have developed a GIS
module using ArcGIS Online. Setting each school up with
a GIS in Schools account and providing a variety of tools,
students are able to enter their Nature Agents data online
and immediately view their data on maps and interactive
dashboards. Through incorporating GIS into Nature Agents
students are able to investigate their data in the wider
context of their catchment, as well as comparing their data
with other schools or seeing how it changes over time.
Teachers are supported through the indepth resources
provided and the teacher training workshops.

Click here to dive into the monitoring
data on the Nature Agents GIS site
10
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In collaboration with the School of Biological Sciences at University of Canterbury (headed
by Professor Jack Heinemann) we piloted an Escherichia coli (E. coli) module during 2020.
Eleven schools across Christchurch did three rounds of E. coli testing at their Nature Agents sites.
There were two parts to this pilot study:

1. Teaching students about E. coli, how testing for it is done,
and finding out the levels at their monitoring sites.

Students overall test results:
21%

OVERALL
24 results from
student testing

79%

During the year there was
24 monitoring samples
taken by students from
11 sites.
The guidelines for safe E.
coli levels used are from
the Ministry for the
Environment as follows:

safe human drinking water = less than 1 E. coli per litre
safe for contact recreation (e.g., swimming, boating etc.) = less
than 550 E. coli per 100 millilitres
NOT safe for contact recreation = more than 550 E. coli per
100 millilitres
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Email engagement@
eosecology.co.nz
to request the full
E.coli report card

2. Comparing the students results with those of Dr Brigitta
Kurenbach (UC microbiology researcher who collected her
own samples at the same time as the students) to see how
accurate ‘citizen science’ is at collecting and testing for E. coli.

Students testing accuracy:

• Can students collect water samples for E. coli testing in a comparable
way to a microbiologist? Microbiologist samples were 19% higher
in E. coli than student samples, however this had no effect on
E. coli reporting due to the high numbers found (i.e., both results
were still in the same category).
• Can school students count E. coli plate colonies with comparable
accuracy to a microbiologist? Student counts over-estimated rather
than under estimated the number of E. coli present on a plate.
• Does counting E. coli colonies from printed photographs of plates
differ from physically counting the actual plates? There was no
difference detected between counting from a plate or a photo
(however, this was a small sample size for this type of analysis).
• Does diluting the water sample improve count accuracy? Not enough
samples were taken to accurately answer this question, however,
the diluted plates were much easier to count for all due to the
smaller number and clustering of dots on the plate.

Operation River Quest 2021
Through early May 2021, 20 Nature Agents schools participated in
Operation River Quest – it’s the second time we’ve run this initiative to help
clean-up their local rivers in conjunction with Mother of All Clean Ups, and
to collect a data set on their finds that could help with future policy change
and environmental improvements.
A big thank you to the schools
and volunteers who helped
make the day a success!

Click here to view
ORQ dashboards
& download
report cards
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Can1 you spot plucky ‘EOS Drone #1’? It made a “controlled landing”
(not
2 a crash, definitely not a crash) in a big patch of Muehlenbeckia/
pohuehue...somewhere...

With the help of a local landowner and ‘EOS Drone #2’, ‘EOS Drone #1’
was found and retrieved safe and sound, ready to fly another day – and
the EOS drone pilot learned not to ignore low battery warnings in future!
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