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The 2021 Conference Committee
This year’s organizing Committee is:
Amandine Bosserelle
Khemaksone Phetpasak
Glenis Ann Narte
Alice Sai Louie
Christy Songola
Suellen Knopick

PhD candidate, Civil and Natural Resources Engineering
MWRM candidate, Waterways
MWRM candidate, Waterways
MWRM candidate, Waterways
MWRM candidate, Waterways
Administrator, Waterways

The MC for the day is Rachel Teen, PhD Candidate, Waterways.

How to find presenters
Presenters and committee members can be identified by coloured name tags. Presenters
are keen to hear your questions and feedback, so please feel free to approach them
throughout the day. Also, please let a committee member know if you need any
assistance.

Posters
There is a scheduled poster session in the foyer from 12:45 to 1:30 pm when all poster
presenters will be available at their poster for questions and discussion. However, please
feel free to approach poster presenters throughout the rest of the day.

The ECAN People’s Choice Award
Please let us know who you think deserves to win for their outstanding oral presentation.
At the end of the day, simply fill in the slip of paper at the back of the book and drop it in
the box at the front desk. The winner will be announced during the prize presentation.

Restrictions at Level 2
The Waterways Conference is operating under COVID alert level 2, which includes the
following restrictions on public gatherings; the wearing of masks when not presenting,
maintaining 1 meter distancing, and food and drink only being able to be served to those
sitting in the Ngaio Marsh Theatre. We appreciate your patience in meeting these
guidelines!
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Welcome
Professor James Brasington
Director, Waterways Centre for Freshwater Management
Tēna koutou katoa,
I would like to extend a very warm welcome to you all, and
our collective thanks for supporting this, our 10th
Waterways Postgraduate Student Conference. This is
always an exciting day for the Centre, providing us with an
opportunity to showcase the range and quality of research
undertaken by our postgraduate students. Importantly, it
also offers a chance for them to engage directly with
interested parties and leaders from across the water
sector, gaining vital feedback and experience along the
way. We really value your support, particularly during the
on-going pandemic, and it is fantastic to see so many of you here today.
We have a packed day ahead that illustrates the strength and diversity of research across
both Lincoln and Canterbury Universities. Today’s presenters are enrolled in Masters and
Doctoral programmes from a wide range of schools, departments and institutes including:
Waterways, Environmental Management, Biology, Geology, Geography, Chemistry and
Natural Resources Engineering. Not surprisingly therefore, we will be entertained by talks
and posters that roam from sociohydrology and environmental planning to fluvial
geomorphology and groundwater dynamics through to freshwater ecology and
environmental pollution!
It’s now nearly two years into my tenure as Director of the Centre, and we’ve been working
hard behind the scenes to revitalize our flagship Masters programmes in Waterways, with
an eye to a launch in 2023. I am very keen to get your feedback on our plans to date, and
as part of your registration pack you should have received a document outlining the
proposal for a new Professional Masters course. We would love to hear your thoughts and
would be grateful for any comments you might be willing to pen down for us and drop into
the comments box at reception or fed back after the event by email. We are also looking to
convene a small focus group of external stakeholders to dive deeper into these plans and if
you are willing and able to help with that, please tick the appropriate box on the feedback
slip and we’ll be in touch.
Finally, I would like to acknowledge that the day is organized entirely by a committee of
Masters and Doctoral research students, supported by the tireless Suellen Knopick. We
greatly appreciate their efforts. We would also like to thank all of those who support the
8
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work of the Centre, through scholarships, funding research expenses, in-kind contributions,
and not least for sponsorship for the conference itself. The research we see here today
would not be possible with that generous and continuing support.
Ngā mihi nui,

Professor James Brasington
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Oral Presentation Abstracts
Investigating groundwater sources to a coastal
hydrogeochemistry and nutrient analysis

lagoon using

Katie Coluccio, PhD
Katie.coluccio@gmail.com
katie.coluccio@wsp.com
Supervisors: Leanne Morgan
Isaac Santos
Marwan Katurji
Fouad Alkhaier

Groundwater discharge to coastal waterbodies has been increasingly recognised as having an
important role in contaminant transport and ecological functioning. The aim of this study is to
resolve groundwater sources to a large, shallow, eutrophic coastal lagoon in Canterbury, New
Zealand – Te Waihora/Lake Ellesmere.
I carried out a hydrochemistry sampling campaign in several source waters in and around Te
Waihora: the lagoon surface water, shallow porewater on the lagoon margins, groundwater
wells of varying depths, and springs. I collected samples in spring 2020 and analysed these for
major ions, dissolved trace metals, water isotopes and nutrients. In general, groundwater
chemistry split into two distinct groups: (1) samples from the inland margins (i.e., Canterbury
Plains side) of the lagoon and (2) samples from the permeable barrier. Overall, inland
groundwater samples reflected a combination of mainly alpine river recharge (particularly
samples from greater depths) and shallow land surface (rainfall) recharge. The barrier samples
reflected locally derived rainfall recharge as the main source of groundwater recharge, as well
as seepage from the lagoon.
Overall, the results showed elevated dissolved reactive phosphorus and low nitrate in shallow
groundwater samples at the margins on the lagoon. This sampling suggests that reactive
phosphorus may be mobilised in the shallow anoxic sediments along with potential
denitrification at the lagoon margins. These results highlight the importance of managing
tributary-derived nutrient inputs to the lagoon, and the importance of balancing wetland
restoration with limiting conditions for phosphorus release to shallow groundwater.
Research / Career Interests
•
Applied hydrology and hydrogeology, finding solutions to freshwater management
issues
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Surviving the storm: life history plasticity of a common New Zealand
mayfly in response to environmental disturbance

Ciara Espiner, BSc Hons candidate
cme85@uclive.ac.nz
Supervisor: Angus McIntosh

Benthic macroinvertebrates underpin the trophic basis of production in freshwater
ecosystems, but are potentially vulnerable to increasing disturbance events caused by climate
change. Phenotypic plasticity may allow some taxa to survive challenging environments if life
history traits can be matched to local conditions, however this is still poorly understood.
Deleatidium spp. mayflies, common in New Zealand streams, have a hemimetabolous life cycle
where plasticity in growth and development is possible.
I investigated whether Deleatidium matched their size and development to flooding regimes,
expecting nymphs to sacrifice growth and complete development at smaller sizes in disturbed
streams. I sampled nymphs from twelve streams across a flood disturbance gradient in the
Cass River basin and experimentally manipulated conditions to assess life history plasticity
between populations. River disturbance affected mayfly nymph size in November, but not
February. Contrary to expectations, nymphs extended development to obtain larger sizes in
disturbed rivers in spring, but not summer. However, when stressed in experimental
treatments, nymphs from disturbed populations sped up development, emerging at relatively
smaller sizes compared to those from stable rivers. Thus, mayfly populations differed in
plasticity, both extending development in favourable spring conditions, and quickly speeding
up development in poor experimental conditions. Climate change, and the associated
increases in large disturbance events, highlights the necessity to understand how plastic
organisms such as Deleatidium will rapidly respond to changing environments and survive the
coming storms.
Research / Career Interests
•
Freshwater/ marine ecology, conservation, climate change, animal behaviour,
science communication
11
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Characterising groundwater-surface water exchange in the Waikirikiri
Selwyn River, using radon
Linda Robb, MWRM candidate
Linda.robb@pg.canterbury.ac.nz
Supervisors: Leanne Morgan
Eddie Banks
Scott Wilson

Many rivers in New Zealand recharge the underlying aquifer system, assisting with
groundwater storage and sustaining spring flows (White, 2001). However, in braided rivers,
estimates of river-aquifer fluxes have considerable uncertainties, due to their dynamic nature
(Close et al., 2014). A promising approach for characterising surface water – groundwater
exchange involves environmental tracers such as radon (Bourke et al., 2014; Lamontagne &
Cook, 2007; Sadat-Noori & Glamore, 2019).
The aim of this study was to provide baseline data to support the use of radon as a tracer for
use in groundwater - surface water exchange in a braided river system, the Selwyn River,
Canterbury NZ. Spatial variability of the radon activities within the saturated sediments were
determined by calculating radon emanation rates of sediment samples collected during the
installation of monitoring wells at the site. A relationship between the variation of lithology
type, grain size and porosity was also undertaken to determine the saturated hydraulic
conductivity of the sediment material.
The calculated hydraulic conductivities highlight the heterogeneity of the subsurface in such a
small area. The radon equilibrium concentrations provide detailed information on how radon
varies spatially and with differing grain size fractions.
Research / Career Interests
•
Groundwater management, environmental tracers
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The lesser of two evils? How reduced flow and trout interact to influence
non-migratory galaxiid populations
Olivia Hore, MSc candidate
Oho21@uclive.ac.nz
Supervisors: Jonathan Tonkin
Nixie Boddy
Angus McIntosh

Mechanisms driving any interacting effects of low flow and non-native species on native
freshwater fish are poorly known, hindering management efforts. In Aotearoa - New
Zealand, some native non-migratory galaxiid (NMG) populations co-occur with non-native
salmonids, with water abstraction possibly playing an important role in controlling these
species interactions, and thus spatial distributions.
We used field surveys to evaluate whether drying stream conditions benefitted NMGs at the
expense of trout in Canterbury high country streams. Three electrofishing surveys were
conducted (December-March) in streams containing NMG (G.vulgaris and
G.paucispondylus) in both perennial and drying reaches of the same stream, to assess
abundance and body size patterns between streams with high abundances (n=2), low
abundances (n=2) or no brown trout (n=3; S.trutta). Flow effects on NMG varied depending
on trout treatment. NMG abundance & biomass was significantly higher with trout absent
compared to present at high abundance. Streams containing high trout abundance had
significantly lower abundance & biomass in perennially-flowing reaches, and moderate NMG
abundances & biomass in drying reaches. By comparison, low trout streams, showed no
clear differences in NMG abundance or biomass, between reaches. However, in troutless
streams, NMG abundance & biomass was much higher in perennially-flowing reaches and
NMG were rare in drying-reaches. Thus, although low-flow conditions reduce non-native
predator effects, populations of native fish are also suppressed.
Research / Career Interests
•
NZ native freshwater fish and their conservation
13
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Reviewing the implementation of stringency in the National
Environmental Standard for Plantation Forestry (NES-PF) to protect
sensitive receiving environments
Mawardah Nur Hanifiyani,
MPlan candidate
mawardah.hanifiyani@lincolnuni.ac.nz
mawar@cerindonesia.org
Supervisor: Steve Ulrich

The National Environmental Standard for Plantation Forestry 2017 (NES-PF) aims to provide
nationally consistent standards for plantation forestry. NES-PF classify plantation forestry’s
activity as a permitted activity unless it states otherwise. Regulation 6 of NES-PF provides
the option for local authorities to put a more stringent rule in their resource management
plans, including to give effect to the National Policy Statements for freshwater (NPS-FM)
and coastal environments (NZCPS).
This research examines whether the regional and unitary councils have implemented
stringency for regulating excessive sedimentation of waterways and coastal environments,
and under what circumstances. An in-depth case study of the Northland Regional Council
will be presented.
The preliminary findings show that only seven regional councils have applied stringency to
meet NPS-FM’s objective, and only four councils used a stringent rule for NZCPS. Possible
explanations for the patchy implementation of greater stringency are discussed. This
research provides insights into the issues around implementing national direction. This has
relevance for the current resource management reform process, as there is emphasis on
national direction to establish and protect environmental bottom-lines.
Research / Career Interests
•
Land use planning, climate change, forestry, catchment management
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Influences of non-native Brown Tree Frog, Litoria ewingii, on New Zealand
pond systems
Brittany Earl, MSc candidate
Brittany.earl@pg.canterbury.ac.nz
Supervisors: Angus McIntosh
Helen Warburton

Australian brown tree frog, Litoria ewingii, introduction in 1875 has resulted in widespread
acclimatised populations across New Zealand. In a country lacking native strongly aquatic
tadpoles, pond ecosystem functions may be vulnerable to disruption by L. ewingii, especially
if climate-driven increases in pond drying exacerbate any influences.
We surveyed ponds ranging from temporary to permanent in the Cass Basin, Canterbury, to
assess L. ewingii breeding frequency and tadpole densities. They were found in high densities
across the pond-permanence range. To determine their functional influence, we carried out a
mesocosm experiment with tadpole presence crossed with predatory invertebrate presence.
Tadpoles significantly grazed down algae and macrophytes, and reduced abundance of several
invertebrates (Culicidae and Chironomidae), but predators did not significantly affect tadpoles.
To further evaluate tadpole-effects, we conducted another mesocosm experiment with four
tadpole densities crossed with shade to reduce the temperature fluctuations typical of drying
ponds. Phytoplankton concentration significantly increased with tadpole density when
unshaded, possibly because tadpole excretion released nutrients, boosting production in high
light. High-density tadpoles also decreased dissolved oxygen concentrations irrespective of
shade; potentially an indirect effect of grazing reducing photosynthesis.
Overall, tadpoles are likely having large influences on ecosystem processes, including nutrient
cycling and productivity in small ponds. Therefore, frog impact in New Zealand should be more
carefully considered, especially in addition to climate warming influences on pond ecosystems
that may push them towards eutrophic states.
Research / Career Interests
•
Freshwater ecology, conservation, invasive species, novel behavioural interactions,
mesocosm experiments.
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Why are shallow groundwater dynamics important for current and future
urban resilience?
Amandine Bosserelle, PhD candidate
Amandine.bosserelle@pg.canterbury.ac.nz
Supervisors: Matthew Hughes
Leanne Morgan
Tom Logan

Coastal cities have typically developed in flat low-lying landscapes, close to rivers, on areas
where groundwater is at shallow depth. Groundwater levels are usually within the first couple
of meters below the surface and in the coastal zone are connected directly to the ocean. The
coexistence of groundwater and common urban infrastructure, i.e. pipes, drains and cables,
beneath cities can be problematic; vital underground infrastructure systems, roads and
buildings are threatened and can be damaged by rising groundwater due to sea-level rise.
In order to plan for risks associated with shallow groundwater, and improve the resilience of
urban infrastructure, it is critical to understand the spatial distribution of depth to
groundwater and of the water table variability due to rainfall events, distance to rivers and
ground conditions, along with anthropogenic drivers.
Depth to groundwater is recorded across Ōtautahi Christchurch and used to analyse shallow
groundwater variations. Measurements from the piezometers network is used to calculate
median depth to groundwater that varies from a few centimetres below the ground surface to
up to three meters at selected sites along the key arterial routes from the airport to the coast,
via the central city.
The overall aim of this research is to develop data analysis and modelling approaches that will
enable prediction of where and how sea-level rise-induced groundwater dynamics will impact
subsurface infrastructure, and how best to manage this risk.
Research / Career Interests
•
Coastal groundwater, urban hydrogeology, sea-level rise impacts
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A study of how saltwater impacts groundwater microbial communities
Greg Hatley, MSc candidate
Greg.hatley@pg.canterbury.ac.nz
Supervisors: Leanne Morgan
Louise Weaver
Lee Burbery

Groundwater (GW) is a valuable resource currently under threat from saltwater intrusion due
to over-extraction of water and sea-level rise, globally. While these physical processes are well
researched, the impact on microbial communities is less so. The role of microbial communities
in GW could be of critical importance to the maintenance of healthy GW systems, which
humans rely on.
The aim of this research is to investigate the response of GW microbiology (biomass, diversity,
and abundance) to the effects of saltwater, which may result from climate change and/or
increased pressures from agriculture and urbanisation.
To investigate this response, a sand packed column experiment with two batches of columns
was constructed as a GW aquifer proxy. Batch one contained fresh GW, while batch two
contained salt spiked GW. To characterize the microbial community within the packed column
experiment, microbiological methods such as heterotrophic plate counts, protein assays, total
cell counts, and DNA sequencing were used. Head differential measurements were also taken
periodically from each column to provide an indication of bioclogging over time.
Preliminary results from the packed column experiment will be presented at the Waterways
Postgraduate Student Conference.
Research / Career Interests
•
Using an interdisciplinary approach to environmental problems relating to water
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Sustainability impact assessment of a proposed hydropower
infrastructure project: a case study of the Lake Onslow Pumped Hydro
Scheme, New Zealand
Khemaksone Phetpasak,
MWRM candidate
Khemaksone.phetpasak@pg.canterbury.ac.nz
Supervisors: Ed Challies
Garth Cantt

In 2015, New Zealand and other UN Member States adopted the 2030 Agenda for Sustainable
Development and the Paris Agreement. These translate into national action to achieve the
three pillars of development: economic, social and environmental while fighting climate
change by reducing GHG emissions. Hydropower has been one of the popular renewable
energy options pursued by many nations to achieve such goals.
With >80% of its electricity system already renewable, NZ also seeks to fulfil its climate
commitment by transitioning away from fossil fuels to a 100% renewable electricity system.
The proposed Lake Onslow pumped hydro scheme in Central Otago is being investigated as a
possible solution to energy security and to achieve 100% renewable electricity by the NZ
government.
Given the well-established significant local environmental and landscape consequences of
pumped hydro schemes, and cultural implications for freshwater management, I examined a
range of perspectives on the proposed project as a case study. Through semi-structured
interviews with local stakeholders, rūnanga, and experts, my research project assesses local
sustainability impacts using a Hydropower Sustainability Assessment Protocol. This, together
with analysis of published case studies of international hydropower projects, will help to
understand potential impacts of the Lake Onslow project, and contribute to improving
sustainability impact assessment frameworks applicable to local contexts.
Research / Career Interests
•
Water resource management, renewable energy, sustainable development, climate
change adaptation
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Characterising groundwater - surface water interactions in braided rivers
using hydraulics and environmental tracers: the Selwyn River of New
Zealand
Christy Songola, MWRM candidate
Christy.songola@lincolnuni.ac.nz
Supervisors: Leanne Morgan
Eddie Banks
Crile Doscher

Quantifying surface water - groundwater exchanges is important as the use and management
of one can influence the state of the other. Despite braided rivers being recognised as
important sources of recharge to alluvial aquifers, there are still uncertainties around
groundwater recharge rates from braided rivers and their variability over time.
This study is using radon-222 in combination with other hydrochemical and hydraulic
parameters to characterise water exchanges between the Waikirikiri-Selwyn River and the
adjacent alluvial aquifer. These techniques have been widely used to characterise
interactions in surface water gaining systems. However, few studies have used radon to
estimate groundwater recharge rates in losing river systems, and very few in braided rivers.
This study aims to describe how the Waikirikiri-Selwyn River interacts with its adjacent
aquifer, and determine the infiltration velocity from the Selwyn River, which are all
fundamental to the management of this coupled system.
Research / Career Interests
•
Applied hydrogeology, groundwater – surface water interactions, remote sensing
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Weaving ways of knowing to enhance biocultural resilience in a mahinga
kai species-at-risk
Aisling Rayne, PhD
Aisling.rayne@pg.canterbury.ac.nz
Supervisors: Tammy Steeves
Angus McIntosh

Genomic research involving species treasured by Indigenous Peoples and Local Communities
necessarily sits at the interface of biological, cultural, and linguistic (i.e., biocultural) systems.
Yet few studies incorporate the contextual fabric of Indigenous or local ways of knowing that
give genomic data meaning.
This research—enabled by the collective knowledge and efforts of mana whenua, researchers,
and local practitioners, led here by a Pākehā researcher—reflects on how place-based
knowledge can better reveal the biocultural complexities of genomic data derived from
culturally significant species. As a case study, we focus on a declining mahinga kai species
kēkēwai (freshwater kōura or crayfish Paranephrops zealandicus) in Te Waipounamu.
Genotyping-By-Sequencing data reveal strong population genetic structure—as well as
signatures of population admixture—across nineteen genetically depauperate populations
along the east coast of Te Waipounamu. Environment association and differentiation analyses
for local adaptation also indicate a role for hydroclimatic variables, including temperature,
precipitation, and water flow regimes, in shaping local adaptation.
Weaving these data with place-based knowledge for kēkēwai has enhanced the processes of
gathering information, the interpretation of genetic data, and provided opportunities to
reconnect people and place. We anticipate these and future partnerships will contribute toward
a growing understanding of how relationships of place reciprocally shape and enhance
biocultural diversity.
Research / Career Interests
•
Conservation/freshwater genomics; people and place; Kindness in Science; researchpolicy interface.
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Christchurch Coastal groundwater investigation – Summary of methods
used and preliminary findings
Carlos Rosado, PhD candidate
Carlos.rosado@pg.canterbury.ac.nz
Supervisors: Jarg Pettinga
Zeb Etheridge
Joshu Mountjoy

Aims
The project has two main research objectives:
1) To investigate the hydrogeology of the Christchurch coastal confined groundwater system
2) To assess the vulnerability to seawater intrusion of wells tapping confined aquifers along the
city’s coastal suburbs
Methods
We have used the following methods to explore the first research objective:
•
A boat-towed survey conducted in Pegasus Bay to investigate whether submarine
groundwater discharge is occurring somewhere along the seafloor
•
Interpretation of offshore seismic reflection data to understand the onshoreoffshore depositional environment
•
Sampling coastal wells
•
Aquifer testing of a coastal well screened in the Riccarton Gravel
Preliminary results
Results from the offshore boat-towed survey show several zones where freshened
groundwater may be discharging at the seafloor in Pegasus Bay, but due to limitations of the
measurement equipment, we were unable to determine with certainty whether the observed
freshwater “pockets” are due to active submarine groundwater discharge or due to freshwater
derived from rivers that discharge in the Bay. Interpretation of offshore seismic reflection data
indicate that the sequence of Quaternary confined aquifers extends offshore, some as far as
20 km or more. Water chemistry results from sampled wells show predominance of alpine river
recharge and relatively minor chemical differences in the composition of water found at
different depths. And the results from the aquifer test suggest that the Riccarton Gravel is more
transmissive near the coast than previously thought.
Research / Career Interests
•
Applied hydrogeology, land use and climate effects on groundwater quality and
quantity
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The search for an iconic native fish in a dynamic coastal lake (Te Waihora
– Lake Ellesmere)

Christopher Meijer, PhD candidate
christopher.meijer@pg.canterbury.ac.nz
Supervisors: David Schiel
Michael Hickford
Duncan Gray

Te Waihora – Lake Ellesmere is New Zealand’s largest coastal lake and sustains a variety of
migratory fishes that are culturally, commercially or recreationally important. However, this
lake is usually closed to the sea, with the opening mechanically controlled to facilitate multiple
values including mahinga kai, fish passage and land drainage, which may have significant
implications for the migratory fishes that would need to travel between the lake and sea.
One of these migratory species, īnanga (Galaxias maculatus), is caught in Te Waihora as part of
the whitebait fishery. Importantly, this annual species may experience large variations in yearon-year abundance and may be strongly affected by the lake opening regime. Consequently,
we set out to systematically resample locations where īnanga were historically found, with the
relevant sites identified from published articles and reports, as well as the New Zealand
Freshwater Fish Database.
Initial findings suggest that īnanga abundance has changed significantly since these historic
surveys, with few fish found in the presumed spawning range along the major waterways (<1
km from lake). Furthermore, targeted longitudinal surveys along three rivers showed that they
are not in high abundance further inland, which raises many questions about what this means
for the ongoing persistence of īnanga in New Zealand’s largest coastal lake.
Research / Career Interests
•
Conservation, freshwater fish, trophic interactions, life histories, migration
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Assessing surface water – groundwater interaction in the Waikirikiri
Selwyn River using active distributed temperature sensing and electrical
resistivity surveys
Alice Sai Louie, MWRM candidate
alice.sailouie@pg.canterbury.ac.nz
Supervisors: Leanne Morgan
Eddie Banks

The aim of this study is to investigate surface water – groundwater interaction beneath the
Waikirikiri Selwyn River using two hydrogeophysical tools; temperature and electrical resistivity
surveys. This will aid in improving understanding of how braided river systems recharge
underlying braid plain aquifers during varying hydrological conditions and temporal scales.
In this study, heat was used as a tracer to determine surface water loss from the Waikirikiri
Selwyn River to the underlying alluvial aquifer system under various flow regimes to inform
spatial variability and changes over a hydrological year. The field study site is an active channel,
approximately 70 m wide and is within a 35 km long ephemeral losing reach of the river (Larned
et al 2008). Horizontal Directional Drilling (HDD) was used to construct two, 100 m long drill
holes at a depth of 5 m beneath and perpendicular to the river channel. The two drill holes were
completed with fibre optic cables and copper conductors. A distributed temperature sensor
combined with a Heat Pulse System, was used to collect active distributed temperature sensing
(A-DTS) measurements along both cables. An electrical resistivity tomography (ERT) cable was
also installed in both HDD drill holes to evaluate changes in the resistivity of the subsurface
beneath the river as a result of changing river flow conditions.
Research / Career Interests
•
Hydrogeology, hydrology, groundwater, geophysics, engineering geology
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Measuring dynamic changes of phosphorus transport in urban stream

Glenis Ann Narte, MWRM candidate
Glenis.narte@lincolnuni.ac.nz
Supervisors: Nik Lehto
Rosalind Dodd

Phosphorus (P) can degrade water quality and biodiversity of lotic and lentic environments by
accelerating the growth of aquatic plants and toxic cyanobacteria. The nutrient enters and
moves in natural waters in dissolved and particulate forms. The former is more available for
uptake by biota, while the latter can serve as a long-term reservoir when settled. The
partitioning between these forms can be highly variable over time and dependent on river flow
conditions. The relationship between flow and P forms can be used to infer the spatial origin of
the source and the dominant P transport pathways; thus, it is essential to assess the fate and
behaviour of P forms in the aquatic system.
This study aimed to investigate the partitioning of P between dissolved and particulate forms
in a river that traverses rural and urban areas and examine how well their transport can be
measured under variable environmental conditions.
Phosphorus and other water quality variables were measured at fortnightly intervals at seven
locations along the Cashmere and Heathcote rivers using active and passive sampling methods
(diffusive gradient in thin-films and Phillips sampler). Initial results suggest that dissolved P
forms are more dominant during base flow while the particulate P increases rapidly during
rainfall events, with the response characteristics dependant on land use. This dataset will
improve understanding of P transport in the Heathcote River and help improve strategies to
monitor and manage the nutrient burden in the river.
Research / Career Interests
•
Water quality and quantity, environmental chemistry, water sanitation and hygiene
(WASH)
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A Water Wellbeing Approach to Assessing Clean Water Technologies
Honor Columbus, PhD candidate
Honor.columbus@pg.canterbury.ac.nz

Supervisors: Aisling O’Sullivan
Ricardo Bello Mendoza

Te Mana o te Wai is Aotearoa’s central concept for freshwater management and has set
expectations regarding the wellbeing and health of water in Aotearoa. This includes the
prioritising of water wellbeing and protection of te mauri o te wai. These recent changes in
freshwater management demonstrate a commitment to Te Tiriti o Waitangi and a shift from a
focus on economic production and people’s wellbeing, to fundamentally ecosystem wellbeing.
Aotearoa has committed to wellbeing-led governance and wellbeing aspirations such as the
Living Standards Framework, Whānau Ora Framework, and Sustainable Development Goals.
Wellbeing governance is an area of emerging research with a key challenge being the scope and
alignment of wellbeing approaches between stakeholder groups.
This research aims to support water treatment infrastructure decision-making by generating a
framework from which to assess the impacts and performance of clean water technologies on
wellbeing. The framework shall be centred on Te Mana o Te Wai and align with New Zealand’s
international wellbeing commitments and national wellbeing aspirations, in terms of clean
water technology outcomes. Research methodology shall include participatory action research
and use of the Mauri Model to incorporate stakeholder values and worldviews. The framework
will be tested by application to wastewater treatment products developed in the ‘Clean Water
Technology for restoring Te Mana o te Wai’ Spearhead project which is funded by the Science
for Technological Innovation (SfTI) National Science Challenge.
Research / Career Interests
•
Research, teaching, consulting, indigenous studies, infrastructure decision-making
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Groundwater transport in heterogenous aquifers

Connor Cleary, PhD candidate
Connor.cleary@pg.canterbury.ac.nz
Supervisors: David Dempsey
Leanne Morgan

Braided river deposits form important aquifers in Canterbury and around the world. These
deposits are heterogenous comprising high conductivity open framework gravel channels
interspersed between less conductive materials. This structure means there is the potential for
preferential contaminant transport along fast pathways. Geostatistical analysis of pump test
data can be used to characterise this heterogeneity and construct interpolated conductivity
fields for groundwater modelling. However, there can be a trade-off between fitting long- and
short-range spatial variability, and the latter is especially difficult to represent in catchmentscale models.
We hypothesise that short-range, channelized connectedness in the conductivity field is
important for representing fast-pathway contaminant transport. To test this, we used specific
capacity data from around 1900 wells in the Selwyn region to construct a spherical geostatistical
model, with a greater weighting on small-scale variation. This was achieved by widening the
experimental variogram intervals logarithmically with separation distance. The approximately
900 km2 area of the Waimakariri fan south of the active channel was used as a case study. We
simulated advective contaminant transport using a steady-state MODFLOW groundwater
model coupled with particle tracking. Particle tracking provides a visual inspection of the
movement of water in and through fast pathways, as well as a distribution of water ages arriving
at a specified location. This allows us to assess the importance of small-scale heterogeneities
on groundwater source protection planning.
Research / Career Interests
•
Environmental modelling, statistics and machine learning
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Mapping shallow groundwater salinity in Christchurch: impacts on
municipal assets
Irene Setiawan, PhD candidate
irene.setiawan@lincolnuni.ac.nz
Supervisors: Leanne Morgan
Crile Doscher

In this study, we aim to:
•
Sample, map, and interpolate shallow groundwater salinity in the low-lying city of
Christchurch.
•
Highlight municipal assets within brackish and saline shallow groundwater areas.
•
Discuss the impacts of shallow groundwater salinization on municipal assets.
Here, 109 shallow piezometers in the Christchurch Formation surficial aquifer were measured
for specific conductance (as a proxy for salinity), temperature, and pH, following the pumping
of approximately three bore volumes, from 8 September to 21 October 2020. This was possible
due to the extensive network of shallow piezometers installed after the 2010-11 Canterbury
Earthquake Sequence to investigate liquefaction risk. In addition, spot checks of chloride
concentration and alkalinity on 25% of the bores were conducted, to investigate if seawater
was the source of salinity. The specific conductance measurements were mapped and
interpolated in ArcGIS across the 81 km2 study area using the Topo to Raster tool. The GIS
analysis of municipal assets within the brackish and saline areas were conducted based on the
data supplied by Christchurch City Council.
We present the results in a map showing groundwater specific conductance measurements and
interpolation. We identified areas with brackish and saline shallow groundwater, and the
municipal assets within them, including subsurface pipes and parks. In addition, the possibility
of downward saltwater contamination into deeper aquifers is discussed, as well as the impacts
of shallow groundwater salinization on wastewater treatment plant processes.
Research / Career Interests
•
Coastal hydrogeology, saltwater intrusion, sustainable groundwater management
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Biotic interactions underlying degraded stream systems

Imogen Eglesfield, BSc Hons candidate
Imi.eglesfield@gmail.com
Supervisors: Angus McIntosh
Helen Warburton

Biological interactions that are tied to stream degradation have been previously ignored, but
may play an important role in why many restoration projects have failed in the past. This
research aimed to identify whether streams that are already dominated by tolerant species are
harder for later arriving species to colonise compared to when they are dominated by sensitive
species, and how this might relate to the morphological traits associated with tolerance
concurring with competitive advantages.
To achieve this, 36 mesocosm tanks were used, initially colonised by Deleatidium mayflies,
Conoesucidae caddisflies or Potamopyrgus antipodarum snails. One of the other two
invertebrates were later added to assess how order of arrival affected colonisation success. P.
antipodarum were the strongest colonisers, however, they drifted significantly more when
added second, especially in the presence of Conoesucidae. In comparison, Deleatidium drift
rates were higher, but they were significantly more successful in the presence of Conoesucidae.
Conoesucidae displayed variable drift rates but colonised significantly better when added to P.
antipodarum tanks.
These results indicate that priority effects likely underpin biological interactions within
degraded river networks and that species with traits related to tolerance have a further
competitive advantage. Using this information, it is possible that by adding Conoesucidae to
degraded streams dominated by P. antipodarum, a gradient of tolerance could be used as a
restorative tool, facilitating the colonisation of more desirable sensitive species, such as
Deleatidium.
Research / Career Interests
•
Interactions within freshwater restoration processes and conservation
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Trace metal contamination in sediments from Murihiku | Southland and
the Whau Estuary, Auckland, New Zealand
Nich Hanson, PhD candidate
nha128@uclive.ac.nz
Supervisors: Sally Gaw
Grant Northcott
Matiu Prebble

Estuaries are some of the most productive ecosystems in New Zealand, however urban
estuaries often act as a sink for contaminants. Estuarine and riverine sediments were collected
from two contrasting estuaries, one in the Whau Estuary catchment of Auckland and the other
in the greater New River Estuary catchment of Murihiku | Southland. The sediments were
analysed for a suite of metals including both those frequently analysed as well as emerging and
technology critical elements.
For the emerging trace element contaminants, Germanium varied little across both catchments
while Ta, W, Re were below detection limits and Nb was only rarely detected above. In
Murihiku, Mo was highest in sites immediately adjacent to railway bridges while more distant
sites did not show this elevation.
The most contaminated sites in Murihiku were impacted by industry, stormwater, and
landfilling while in the Whau, industry and wastewater were most contaminating with
landfilling showing only moderate impact. In Murihiku, urban sediments were more heavily
impacted than rural sites for almost every measured parameter. Cadmium concentrations were
below ANZECC guidelines for all sites whereas Ni exceeded guidelines in all sites except two in
rural Murihiku. Arsenic rarely exceeded guidelines in both estuaries. In the Whau Estuary, a
greater portion of the sample sites exceeded ANZECC guidelines, suggesting that the Whau may
be more heavily impacted than the New River.
Research / Career Interests
•
Analytical chemistry, environmental chemistry, emerging (organic) contaminants,
sediments, spectroscopy
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Toward water sensitive cities: Ingredients for sustainability transitions

Rachel Teen, PhD candidate
Rachel.teen@pg.canterbury.ac.nz
Supervisors: Ed Challies
Lin Roberts

Water is integral to most features of urban landscapes – it enables liveable, sustainable,
productive and resilient cities. Various conceptual frameworks, placing water front and centre
within urban environments, have been developed over the last decade or so.
Blue-Green Cities, Wetland Cities, EcoCities, Biovein Cities, and Water Sensitive Cities’ concepts
have been adopted by some civic bodies around the world to activate urban resilience and
rejuvenation, development and re-development. Ultimately, these conceptual templates can
assist water management strategists and decision-makers to enable urban transitions toward
more sustainable urban water management.
‘Water Sensitive Cities’ as a concept evolved in response to severe drought in Melbourne,
Victoria, during the late 1990s and early 2000s. While uptake across a number of Australian
cities have transpired, its interdisciplinary application has not emerged in New Zealand.
Drawing on sustainability transitions research and strategy as practice approaches, this
research uses semi-structured interviews with senior water management strategists in
Christchurch and Melbourne to understand how individuals, embedded within organisations
and institutional thinking, are either enabled or prevented from realising Water Sensitive City
transitions.
Research / Career Interests
•
Water sensitive cities, urban transitions, strategy as practice, institutional theory
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How long will it last and what’s the footprint? Design life and
environmental impacts of downpipe treatment systems removing
dissolved metals from roof runoff
Jessika Carvalho, PhD candidate
jessika.souzadecarvalho@pg.canterbury.ac.nz
Supervisors: Ricardo Bello Mendoza
Aisling O’Sullivan

Stormwater runoff is the largest polluter of urban waterways globally. Impervious surfaces such
as roads and carparks but especially metal roofs are a significant source of heavy metal
pollutants, which are considered priority pollutants of concern in many cities. Roof runoff
conveying dissolved metals to urban waterways is a ubiquitous problem. Most of those metals
are in a dissolved form, which can be difficult to remove with conventional treatment systems
that are primarily aimed at removing particulates. However, source-control filter systems can
remove significant amounts of dissolved metals if they contain suitable filter media.
A retrofittable downpipe treatment system (DTS) containing waste seashells was developed to
remove dissolved metals from runoff prior to it reaching the stormwater network. This research
is investigating the mass removal efficiencies of the latest DTS prototype from four different
metal roof types (aluminium, galvanised, copper and Zincalume®). Furthermore, effects of roof
age, rainfall volume and rainfall duration will be investigated to determine the lifespan of the
treatment systems. Concurrently, the life cycle environmental impacts of the DTS will be
quantified through LCA modelling and compared with alternative designs treating roof runoff.
Overall, the study will quantify the treatment lifespan and environmental footprint of different
systems treating roof runoff. This knowledge will help in designing solutions that are more
sustainable in the long-term.
Research / Career Interests
•
Roof runoff, dissolved metals, downpipe treatment system (DTS), life cycle
assessment (LCA), environmental impacts
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A transit route? Microplastics in an urban river system

Julia Rambacher, PhD candidate
Julia.rambacher@pg.canterbury.ac.nz
Supervisors: Sally Gaw
Olga Pantos
Amanda Valois

The accumulation of microplastics (plastic pieces <5mm in size) in the environment and
resulting adverse effects are well documented. With the worldwide plastic production ever
increasing, and the ocean floor an ultimate sink, questions about the sources and movement of
plastic pollution need to be addressed. An estimated 80% of plastic debris emitted to the oceans
originate from land-based activities, with mismanaged plastic litter identified as a main
contributor.
In this study the Kaiwharawhara Stream and its tributaries, situated in Wellington, serve as
model for an urban river system that is exposed to a range of potential sources of plastic
pollution as it flows through residential and industrial areas. We present findings on
microplastic concentrations and polymer types found within the water column, aiming to
identify major sources and routes of entry.
Gaining a better understanding of the role rivers play in the fate and transport of the small
plastic particles from land to sea will provide crucial information to inform mitigation efforts in
the future.
Research / Career Interests
•
Global plastic pollution & mitigation efforts, polymer degradation in the environment
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Poster Abstracts
What does bicultural environmental governance look like?
Evelyn Charlesworth, MURR
candidate
Ech101@uclive.ac.nz
Supervisors: Rita Dionisio
Ed Challies

Environmental governance has seen a paradigm shift in the last 25 years, from top-down,
technocratic practices, to integrated, holistic solutions. In Aotearoa, biculturalism is a stronger
driver for this, based on the commitment to Te Tiriti o Waitangi. Despite the desire to adopt
more integrated, holistic, bicultural methods of environmental governance, there are still
significant challenges associated with implementation. This is the gap that this research seeks
to address; what does bicultural environmental co-governance look like within place-based
communities?
The aim of this project is to work alongside the Ōtākaro Living Laboratory (OLL) to understand
how the Ōtākaro Avon River Corridor can be co-governed in a way that honours and embraces
biculturalism. The OLL have expressed the desire to understand how this space can be
authentically co-governed, incorporating and giving weight to Māori values within the chosen
governance structure. A braided rivers approach will be used to give effect to the principles of
Te Tiriti o Waitangi for bicultural governance. The research will employ mixed-methods,
combining a systematic literature review with interviews to compare academic co-governance
structures with their implementation. Whilst this research will be situated within the Ōtākaro
Avon River Corridor, the outcomes will enable recommendations to be made to a diverse range
of communities and environments.
This research addresses the concept of wider urban resilience, as there is an impetus for
actionable tools that allow for the implementation bicultural co-governance, giving effect to
more-than-human, system-wide thinking.
Research / Career Interests
•
Water resource management, particularly at the science-policy interface & sciencecommunication sphere
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Shifts in endemic kōkopu (Galaxias) population characteristics in
response to whitebait fishing

Ben Crichton, PhD candidate
Ben.crichton@pg.canterbury.ac.nz
Supervisors: David Schiel
Mike Hickford
Angus McIntosh

Investigating the effects of New Zealand’s whitebait fishery on harvested species is vital to
ensure a sustainable fishery that does not threaten the conservation of component species. We
tested whether whitebait fishing, which consists of harvesting post-larval migratory fish,
influenced the population characteristics of three endemic freshwater fish species: the nonthreatened banded kōkopu (Galaxias fasciatus), declining giant kōkopu (G. argenteus), and
nationally vulnerable shortjaw kōkopu (G. postvectis). The West Coast of the South Island has
‘no-take’ areas that have been closed to whitebait fishing for several decades. Using head
torches and hand nets, we sampled fish communities bimonthly for 20 months across three
unfished and five fished rivers. We measured individual kōkopu lengths and weights and used
capture-mark-recapture techniques to measure growth rates.
To isolate the effects of whitebaiting between unfished and fished waterways, we first
accounted for the influence of environmental variables such as forest canopy cover, and instream habitat on kōkopu biomass. We found that unfished streams had a greater biomass of
small kōkopu (≤ 90 mm), but a similar biomass of large kōkopu (> 90 mm) than fished streams.
Despite the greater influx of small kōkopu into unfished streams, individual growth rates did
not differ between fished and unfished rivers.
These findings suggest that whitebaiting does affect kōkopu population on the West Coast, but
there is no evidence that whitebait fishing causes recruitment limitation.
Research / Career Interests
•
Aquatic ecology, conservation biology, fishery sustainability
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The tale of three mudfish: using body size to standardise the effects of
environmental change
Christopher Meijer, PhD candidate
(Unpublished work from MSc)
Christopher.meijer@pg.canterbury.ac.nz
Supervisors: Angus McIntosh
Helen Warburton

Anthropogenic-driven changes in land use can lead to local extinctions of populations
resulting in either shifts or contractions in available habitats. However, little is known about
the changes that occur within the populations that persist. For example, previous work on
kōwaro (Canterbury mudfish, Neochanna burrowsius) identified a likely prey shift in
response to changing canopy cover and drying intensity.
Here, we expand on this kōwaro work by incorporating two closely related species, Hauhau
(brown mudfish, N. apoda) and Chatham Island mudfish (N. rekohu). These three mudfish
were sampled in three very different habitats, from large freshwater lakes on Chatham
Island, to small forest pools on the West Coast, and slow flowing agricultural streams in
Canterbury. We used a combination of stable isotopes and population surveys to extract
information about the trophic interactions and ‘strength’ of the population, respectively.
Initial results indicate that despite geographic separation and differences in habitat, these
mudfish fulfil the same space in the local food web, with consistent changes as they grow.
However, the local environment was linked with differences in the population size structure,
with temporary water bodies containing limited numbers of the large reproductively
important adults. Overall, we highlight how mudfish have colonised a range of freshwater
habitats to fill the same ecological role, but threats now come from habitat-induced changes
to the population size structure.
Research / Career Interests
•
Conservation, freshwater fish, trophic interactions, life histories, migration
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Uncertainty in the procedure of developing digital elevation models from
LiDAR data for flood modelling

Martin Nguyen, PhD candidate
Martin.nguyen@pg.canterbury.ac.nz
Supervisors: Matthew Wilson
Emily Lane
James Brasington

Accurate representations of topography are an important part of flood mapping. For flood
hazard assessment, Airborne LiDAR point cloud data is sampled and interpolated onto a
Cartesian grid (raster) to create a Digital Elevation Model (DEM) which is suitable for use in a
flood model (excluding surface features such as plants and buildings). Usually, grid alignment
is not considered in the processing. However, the orientation in sampling process is arbitrary
and the variability in the resulting elevation model propagates through to the flood model
output. This may be particularly apparent for raster grid-based models, where the routing of
water flow on the grid may not align with environment features such as drainage channels.
This research investigated the variation in the outputs of a flood model, where multiple,
equally likely DEMs were derived from LiDAR by adjusting the alignment (rotation) and point
of origin of the model grid, and each used to predict flood inundation.
LiDAR data for the Waikanae River area, New Zealand, were rotated (0 – 90 degrees) and
translated (0 – 5 meters north and east) to produce about 450 10-m resolution DEMs. The
hydraulic model BG-Flood was used to generate the flood maps which were transformed back
to their original positions. The variability in the results was then analysed statistically, allowing
the sensitivity of model predictions to grid alignment to be assessed.
Research / Career Interests
•
(Spatial) data science, water hydrology, GIS, computer science
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A multiscale braided river substrate map – case study in the Rangitata
Justin Rogers, PhD candidate
Justin.rogers@pg.canterbury.ac.nz
Supervisors: James Brasington
Jo Hoyle
Jono Tonkin

The presence of excess surficial and interstitial fine sediment in gravel- and cobble-bed rivers
may create a cascade of impacts that degrade ecosystem health, recreational value and
natural character.
A method to map, reproducibly, the spatially-explicit and longitudinal distribution of fine
sediment has been developed for the piedmont section of the Rangitata River, Canterbury,
New Zealand. Dense airborne LiDAR (~120 pts/m²) and RGB orthophotography (35 mm/pix)
was acquired in March 2021 over the entire Rangitata fairway below the gorge. Combining
these data provided opportunities to discern surficial facies using the local elevation
distribution and multi-scale elevation and colour texture. Detailed substrate facies maps will
be presented with a focus on surficial fine sediment, based on the airborne survey and
validated to field mapping and terrestrial lidar patches.
Longitudinal trends based on the substrate maps will be interpreted relative to river
processes including water abstraction, inundation frequency, braidplain width and channel
migration. A conceptual model of the forces affecting long-term substrate composition will
be posed alongside a proposed numerical modelling approach to connect flow regimes
through to braided river substrate and habitat.
Research / Career Interests
•
Rivers, lakes, estuaries and oceans, big data and numerical modelling
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Saving species, time and money: UAVs in water resource management

Christy Songola, MWRM candidate
Christy.songola@lincolnuni.ac.nz
Supervisors: Leanne Morgan
Eddie Banks
Crile Doscher

Effective management of water resources and aquatic ecosystems often require vast
amounts of good quality and reliable data.
Freshwater scientists often consider the data collection and system characterization stage a
critical yet the most challenging phase in the project cycle. A timely response to the inherent
and climate-induced water and ecosystem management challenges, amidst time and
financial constraints, therefore demands improved and efficient data acquisition capabilities.
For instance, with climate change altering river temperature regimes and modifying the
dynamics of temperature-sensitive fishes, the ability to map river temperature might be
important to understand the impacts of future warming. Common methods for quantifying
GW-SW exchange also require time-consuming measurements of water surface elevations,
ambient heat transfers and other local characteristics that affect flow and heat transfer
processes. This highlights the need for tools that enable acquisition of large volumes of
ecological data, and data on water bodies in different hydrological contexts.
Multiple studies have demonstrated the potential of UAVs to support the management of
water, land, and aquatic ecosystems, as well as inform planning and investment decisions for
handling hydrological extremes and climate adaptation.
Here, we highlight the possibilities of UAVs by providing an overview of how they have been
used in water-related research. We also present two case studies where (1) a UAV-based
Thermal Infrared (TIR) imagery was used to locate coastal freshwater seeps on a remote
island of Rapa Nui (Chile), and (2) where a UAV-based water sampling helped characterise
sandpit lakes in Nebraska.
Research / Career Interests
•
Applied hydrogeology, groundwater – surface water interactions, remote sensing
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About Our Platinum & Gold Sponsors

Environment Canterbury is the regional council for this magnificent region. In Canterbury
we have one of the most astonishing environments in New Zealand – from the turquoise
Lake Tekapo, the stunning Southern Alps, the widespread agricultural plains, and beautiful
coastline – not to mention our ‘capital’ city of Christchurch – and everything in between.
The regional council is responsible for this environment, with the community’s support and
in collaboration with many other organisations.
The work of Environment Canterbury takes place under five broad portfolios:
1.
2.
3.
4.
5.

Water and Land;
Biodiversity and Biosecurity;
Climate Change and Community Resilience;
Air Quality, Transport and Urban Development;
Regional and Strategic Leadership.

Within these portfolios, the regional council covers such things as the Harbourmaster’s
Office, regional parks, coastal erosion, buses, pest management, flood protection, and air
pollution.
We can only be successful in achieving progress if we work closely with mana whenua,
central and other local government agencies, businesses, industry sectors and community
and volunteer groups to manage natural resources.
We are proud to support the 2021 Waterways Postgraduate Student Conference. Water is
the driving force behind much of our economy and protection of this precious resource
requires science to mitigate negative impact to ensure that we have a positive impact.
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ENGEO is an award-winning firm of geotechnical engineers, geologists,
environmental scientists and asbestos specialists. We are not just
another typical engineering and environmental consultancy. Sure, we’re
professional, reliable, and customer focused, but we’re also dynamic,
innovative and creative. We truly live out our ethos that letting our
people shine is best for our business and our clients. We thrive by finding
meaningful opportunities to promote growth and prosperity for our
clients, employees and communities.
Our team is focussed on minimising the environmental impact of our
clients projects whatever and where ever they may be in New Zealand.
From residential subdivisions and brownfield redevelopment sites
through to former hospital demolition projects and hazardous materials
remediation, we support making decisions that benefit the local
environment, societies in which we work and make economic sense to
our clients. We recognise that water both globally and here in Aotearoa
is increasingly under more pressure due to land use intensification and
greater demand for this invaluable resource. At ENGEO we want to
support all involved in the research and protection of our water and
especially encourage those involved in the Waterways Postgraduate
Student Conference.
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Hill Laboratories is New Zealand's largest 100% privately owned and
operated analytical testing laboratory with three major testing areas:
agriculture, environmental and food & bio-analytical. Tried, tested and
trusted for over 30 years, our focus has remained unchanged: providing
New Zealanders with the best analytical testing service on offer.
Founded in 1984 by Dr Roger and Anne Hill, the company remains family
owned today. With over 400 staff working across its laboratories in
Hamilton, Christchurch, Auckland, Blenheim and Wellington, it is a
significant employer of science graduates from New Zealand tertiary
institutions.
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Our Land and Water is one of 11 National Science Challenges that focus on issues
of national importance. The Challenges were designed to take a more strategic
approach to the Government's science investment by targeting goals that, if
achieved, will have major and enduring benefits for New Zealand.
For Our Land and Water, this means tackling the biggest science-based issues and
opportunities facing our country in the area of primary production, and the
complex relationship it has with our precious land and water resources.
Our mission is to preserve the most fundamental treasures of our country – our
whenua, awa and associated ecosystems – while producing value from those same
treasures. As a challenge, this is the ultimate. Every New Zealander, both alive
today and yet to come, has a stake in the outcome.
The National Science Challenges are transdisciplinary, mission-led programmes
that require collaboration between universities, Crown Research Institutes,
businesses, iwi and non-government organisations to achieve their objectives.
Our Land and Water is one of the largest National Science Challenges, funded by
MBIE for up to $96.9 million over 8 years.
Our Land and Water has now begun its second phase of funding the research to
deliver on our mission. To learn about future funding and research opportunities,
sign up for our e-newsletter: https://ourlandandwater.nz/news-events/
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Selwyn stretches across the Canterbury Plains, bounded by the Rakaia and Waimakariri
Rivers, with Arthur’s Pass National Park in the Southern Alps to the west and the Pacific
Ocean to the east.
With a population of more than 70,000, Selwyn is the third largest territorial authority in the
South Island, following years of sustained growth. While this growth was initially driven by
relocation following the Canterbury earthquakes, it is now equally sustained by industrial
and commercial movement towards the south west of Greater Christchurch. The district
also supports a thriving primary production sector including dairying, assisted by ongoing
irrigation investment.
Selwyn District Council is planning significant investment over the next 10 years in
community services, facilities and infrastructure, including the management of our 5 Waters
services – water supply, wastewater, stormwater, land drainage and water races.
The availability of clean, safe water and the safe disposal of wastewater are fundamental to
the health of our community and natural environment. The Council takes an integrated
approach to managing water resources, recognising that our ‘mountains to sea’ landscape
means there is a strong connection between these services.
Much of the district lies within the catchment of Te Waihora/Lake Ellesmere, one of New
Zealand’s most important wetland systems, and central to the mana of Ngāi Tahu. The
Council is working actively with Ngāi Tahu, Environment Canterbury and other partners on
widespread cultural and ecological restoration projects.
Other priority projects include the expansion and upgrading of wastewater treatment
facilities (including to Darfield and Kirwee), increasing water supply capacity and the
ongoing upgrade of water supply treatment plants.
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About us
Aqualinc provides a comprehensive and integrated approach to water and land resource
management in Aotearoa New Zealand, supporting evidence-based decision-making.
We offer advice to water and land users, water infrastructure operators and government
agencies to help them make wise decisions when managing New Zealand’s treasured water
resources.
With offices in Christchurch, Ashburton and Hastings, Aqualinc staff have a nationwide
understanding of land and water management.
What we do
We are a specialist water and land management consultancy, with expertise in:
•
Water resource management and monitoring
•
Groundwater and surface water modelling
•
Irrigation design and management
•
Effluent management
•
Research and development
•
Water and land-use consents
•
Land-use impacts
By working across the spectrum from on-farm advice to fundamental and applied research,
we are able to focus on understanding land and water problems, evaluating what drives
them, and resolving the concerns of our clients by finding fit-for-purpose solutions.
How we do it
We conduct innovative, cutting-edge research and develop smart solutions to keep ahead
of the curve, as well as providing independent consultancy services.
Our services are based on four key principles:
i.
Understanding water in the environment
ii.
Optimising the consenting process for on-farm success
iii.
Developing solutions for land and water management
iv.
Providing the tools to improve water use efficiency
Our engineers, scientists and technicians provide our clients with practical, real-world land
and water management solutions that enhance the treasured qualities of our environment
and derive longer-term socio-economic benefits from natural resources.
www.aqualinc.co.nz
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WSP is one of the world's leading professional services consulting
firms. We are dedicated to our local communities and propelled by
international brainpower. We are technical experts and strategic
advisors including engineers, technicians, scientists, architects,
planners, surveyors and environmental specialists, as well as other
design, program and construction management professionals. We
design lasting solutions in the Transportation & Infrastructure,
Property & Buildings, Environment, Power & Energy, Resources
and Industry sectors, as well as offering strategic advisory services.
With approximately 48,000 talented people globally, we engineer
projects that will help societies grow for lifetimes to come.
wsp.com
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Across Christchurch and Banks Peninsula there is a network of waterways and lakes. These range
from large lakes to narrow tributaries with intermittent flows, including:
•
•
•

Lake Forsyth/Te Roto o Wairewa and part of Lake Ellesmere/Te Waihora, as well as a
number of smaller lakes
About 78 kilometres of rivers, including the Avon/Ōtakaro River, Heathcote/Opāwaho
River, Styx/Puharakekenui River, and part of the Waimakariri River and
Halswell/Huritini River, as well as a number of rivers on Banks Peninsula
About 2605 kilometres of river tributaries and other smaller streams (many of them
ephemeral).

Improving the quality of our waterways is a goal of our community and is a priority for the
Council. It’s also a requirement of the Council's Comprehensive Stormwater Network Discharge
Consent (CRC214226).
Under the consent the Council:
•
•
•
•
•
•
•

Monitors water quality at over fifty waterway and coastal sites within Christchurch
City and Banks Peninsula monthly.
Is developing stormwater management plans for river catchments where there are
stormwater networks
Is undertaking feasibility and technical studies to look at improving the performance
of stormwater treatment facilities
Is undertaking flood modelling to determine the level of stormwater volume
mitigation required (using stormwater basins), to stop downstream flooding from new
developments
Working with industry to improve stormwater runoff from high risk activity sites
Has an advisor supporting the programme of work being carried out by the Community
Waterways Partnership
Has appointed a Mahinga kai / Nga wai Advisor to ensure mana whenua and cultural
valves are incorporated across the consent work.

Given the diverse range of work that Council is undertaking there is opportunity for student
involvement. In the past there have been a number of summer student scholarships, providing
literature reviews and evaluations of potential community behaviour change programmes.
These opportunities will continue to be available so keep an eye out for them.
46

www.waterways.ac.nz

Notes

47

www.waterways.ac.nz

48

