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Summary
Report cards are gaining popularity internationally as a communication tool because they:


Use a simple familiar format.



Synthesise complex information into simple key messages for a broad audience.



Engage the community and provide accountability for environmental management and
restoration actions.

The Waikato River Report Card:


Builds on the analysis in the Waikato River Independent Scoping Study (WRISS).



Framework was guided by an advisory roopu comprising representatives from five
Waikato River Iwi. Waikato River Iwi cultural values and uses underpin the Report Card
framework.



Is structured around 8 taura (strands of a rope) that together capture aspirations of
the Vision and Strategy (Te Ture Whaimana) for restoration of the health and
wellbeing of the river and its people.



Each taura essentially equates to a high level or “mega-value set” (e.g., Kai – Species
that support cultural, recreational and commercial harvest). Each taura is then broken
down into smaller strands or value sub-sets (e.g., Kōura, Tuna). Below this level are a
number of indicators (e.g., abundance, distribution, diversity) that in combination can
be used to describe the state of each value sub-set.



This version of the report card has been populated using available information (e.g.,
regional council and scientific monitoring programmes) and the best professional
judgement of personnel who have worked in the catchment for many years (including
Waikato Regional Council (WRC), Fish & Game and NIWA).



At the time of populating the 2016 report card (based primarily on data from 2012-14),
published information on the state of cultural health and wellbeing indicators (e.g., to
grade Sites of Significance) was not available. In these instances new methods and
cultural monitoring programmes designed and implemented by Waikato River iwi will
be required. The framework is flexible to incorporate the addition of this information
in future versions of the report card.



Processes and underlying data that underpin the on-going development of the report
card are being documented to allow deeper investigation and support future report
card updates (anticipated to be 3 to 5 yearly) and changes in the Waikato River.



The Report Card is shown on the following 2 pages.
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Reflections from the Project Team
These reflections from the project team provide our narrative on the report card findings and how they
relate to the community experiences of te Awa o Waikato.
The vision of Te Ture Whaimana o te Awa o Waikato “…for a future where a healthy Waikato River
sustains abundant life and prosperous communities who, in turn, are all responsible for restoring
and protecting the health and wellbeing of the Waikato River, and all it embraces, for generations
to come” is the ultimate goal for the restoration of the health and wellbeing of the Waikato River.
Consistent with the overarching vision, narratives (aspirational outcomes) based on the needs
identified from the river communities during the WRISS were developed to help communicate the
overarching goals underpinning six taura (excluding Effort and Economy). These are shown in Figure 1.

Figure 1:
Overarching vision underpinning the development of the Waikato River Report Card framework
and aspirational outcomes for each of the taura as captured within hui and community consultation.

The aspirational outcome statements are all about experience, because that’s how human communities
interact with, and understand natural resources and systems. The science underpinning the report card
is one tool for exploring those experiences further in terms of trying to better understand what the
potential barriers are to those experiences, and the potential solutions to help improve those.
Enhancing the science is Mātauranga Māori which adds to this kete of knowledge and solutions, by
drawing on generations of experience, learnings and interactions with the River and its affiliated
natural resources and systems. However, there are gaps in the latter within this pilot card at this initial
stage. This is not because the knowledge does not exist, but because it requires a dedicated
workstream(s) to facilitate the most appropriate magnification of the information which can at times
be sensitive, and/or may require respectful cross-cultural translation and interpretation.
The aspirational statements are based on the feedback of communities during the WRISS. Essentially,
they provide a set of community-defined ‘destinations’ for managers, funders and politicians to guide
progression towards the achievement of Te Ture Whaimana o te Awa Waikato. If the aspirational
12
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outcome was depicted as an ‘outcomes’ graph, the grades for experience would sit on the yaxis/vertical axis (A at the top, and D at the bottom), and time would sit on the x-axis (horizontal). Over
time, if we are to meet the aspirational statement linked to the experience taura, we would expect to
see the graph curve up towards the ‘A’. Any movement down towards the ‘D’ is a flag for management
agencies, communities and the WRA that a closer analysis of the potential cause or causes is required;
hopefully, before it becomes too serious. This in turn should generate more focused planning and/or
funding to mitigate and/or prevent those causes in the future.

EXPERIENCE: Progress towards the aspirational outcome – what does it
mean?
“We have a flourishing and nurturing connection with the river and we are empowered to pursue
and maintain our positive interaction”
There is a strong suggestion that there is still a lot of work to be done to enhance the kinds of
interactions that our communities – both Māori and non-Māori – want (flourishing and nourishing
relationship) and should be able to have with the River (able to pursue and maintain positive
interactions). This is especially the case for the main stem from Karapiro to Te Puuaha, and for many
of the tributaries across the whole catchment (including the Waipaa). The largest of the lower lakes –
Waahi, Whangape and Waikare – also have similar low or poor grades. Physical access, navigation,
secondary contact (swimmable), human sewage (contact with Papatuanuku), and water clarity are key
influences on the lower grades. Whilst not trying to suggest that these are more important when
compared with the other indicators, it is crucial that the grades do not decline further and indeed
improve. This perhaps requires a more direct series of interactions with all communities in the
catchment (including tangata whenua) as both a means to further understand these issues from their
perspectives and to work together to find the most appropriate solutions (also see section 2.5 in the
report).
Flourishing and nurturing? – without a doubt, communities still maintain a high level of interaction
with the river. But, in many cases within the catchment, this is not to the same degree as in the past
(e.g., ability to swim in parts of the river, fishing in important lakes and tributaries). The grades strongly
show that the ability for the river to maintain a nurturing relationship is in trouble. From the perspective
of tangata whenua, this is a serious undermining of the mana of the river as the traditional guardian
and provider for its communities.
Communities are empowered to pursue and maintain a positive interaction? – with the introduction
of various plans, projects and availability of funds like the Clean Up fund, the opportunities to enhance
community empowerment in decisions and management of the river for its improvement definitely
appear to be on the rise. However, as indicated by the grades, there is still much more that could be
done, and this requires a careful analysis to find out where those leverage points are.

ECOLOGICAL INTEGRITY: Progress towards the aspirational outcome –
what does it mean?
“Our taonga species have access to healthy habitats, protected from adverse effects due to adjacent
landuse, and enhance our associated practises”
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Whilst there are suggestions that the diversity and abundance of our native and valued introduced fish
species are holding at levels that should support traditional practices such as eeling and whitebaiting
and recreational fishing (e.g., trout), the overall grade for each of the RCUs highlights that the
aspirational outcome is far from being achieved. Habitat sub-set indicators such as pest fish, aquatic
plants, macroinvertebrates and connectivity (barriers and hydrology) highlight that the access for our
taonga species to healthy habitats, and ensured protection from adverse landuse effects is severely
constrained. Consequently the overall ‘experience’ that river people can have with the Waikato and
Waipā Rivers (enhancement of associated practices) is likely to be further compromised. For example,
if habitat for fish spawning continues to decrease then the long-term capacity to sustain healthy
fisheries (and the associated practices, and traditions) will also continue to decrease.
Healthy habitats? – as indicated by the grades, this is not the case at this point in time and needs more
serious and focused examinations into how this can be improved. This is particularly the case in the
lower Waipā and Waikato mainstems, tributaries and lakes. Information for the upper hydro lakes also
suggests work is required to maintain the grades so that they do not decline further, whilst also future
proofing against new challenges.
Protected from adverse effects of adjacent landuse? – the grades suggest this is not the case and there
is potential to see these grades decline further with increasing pressures from landuse change and
intensification. More information is available about this in sections 5 and 6 – water quality and water
security.
Associated practices are enhanced? – As species diversity and abundance decline, so to do the
practices associated with them. Tangata whenua in particular, have felt this acutely since the late
1800s, and more contemporary river users (game bird hunters, recreational and commercial fishers)
are also noting the effects of pressures, such as habitat decline, on species abundances. Decreases in
river resources generally mean more pressure to have rights to access them. This political-economic
issue also needs to be continuously factored into ongoing management decisions and planning.

KAI: Progress towards the aspirational outcome – what does it mean?
“Our kai are healthy and have a strong whakapapa, are safe to eat, locally abundant and can be
harvested according to our traditional practises”
As indicated by the previous discussions around ecological integrity and experience taura, there are
contaminant issues and pressures on the habitat of our fish, birds and plants which influence the
aspirational outcome for this taura – i.e., healthy and strong whakapapa and safe to eat. The reference
to “strong whakapapa” in the statement relates in part to having strong species recruitment into, and
natural movement throughout, the catchment, but the grades indicate there are challenges in this area.
This is coupled with poor scoring for the relative abundance and condition of the fish and waterfowl
species throughout much of the catchment. Once again, the potential for people to have the experience
they expect in the way in which they can interact with their resources is not possible until improvements
are seen in the other facets of this statement. Whilst harvesting does still occur, traditional practices
for both tangata whenua and non-Maori are changing, and are at risk of being modified beyond
recognition as people attempt to adapt to the impacts on the fisheries and riparian plants in particular.
An example is the poor grades for piharau/kanakana/lamprey (section 4.2.5) – low numbers have led
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to declines in the way that tangata whenua fished them, and in some cases, communities do not even
remember having them in their waterways.
Kai are healthy? – there are areas in the catchment where kai appears to be healthier than in other
areas; but it has been argued by locals that their health is lower than they have observed in the past
(e.g., fish might look ‘sicker’ or ‘thinner’).
Strong whakapapa? – as also highlighted in the ecological integrity taura, the whakapapa of important
species (recruitment, habitat, foodwebs) are severely limited and are at risk of further decline as
invasive pest species (e.g., water and riparian weeds, and pest fish) and land uses change and
increasingly modify adjacent freshwater systems.
Safe to eat? – the report card was unable to score the health of the food basket, but we know there
are ‘at risk’ areas in parts of the catchment where naturally high levels of arsenic and mercury occur
and legacy effects of geothermal power discharges are likely to persist. Periodic, seasonal algal blooms
in lakes (some of which produce toxicants) are another poorly understood food safety risk factor. This
situation highlights how important the need for more understanding and timely and transparent
communication about health risk with affected communities, such as those who actively harvest kai
from the shallow lakes.
Locally abundant? – for many areas in the catchment (especially the lakes and lower rivers), the answer
here is ‘no’ for a large range of species (piharau, long-finned tuna, freshwater mussels, watercress in
parts of the lower catchment, and gamebirds). And, feedback tells us that in areas where kai are still
harvested, the numbers are declining; although it is a pattern of long-term decline, not necessarily over
one or two seasons (e.g., whitebait, koura, weaving and carving materials).
Harvested according to our practices? – there are definitely areas within the catchment where
harvesting practices can still be undertaken despite the outlined limitations. But, feedback says that
these are subtly changing as the associated focal species, or important spaces/landscapes (e.g.,
whitebait fishing areas, wetlands, swamp forests) continue to decline. Active management and
restoration of these species and landscapes is essential to reverse this decline.

WATER QUALITY: Progress towards the aspirational outcome – what does
it mean?
“Our landuse practises and land development support water that is safe to drink and physically
interact with”
While there are some RCUs with grades that are sitting in the higher range (B or A), the majority of the
catchment is well below a level that would suggest that the aspiration for water that is safe to drink
and physically interact with is being achieved. High levels of E. coli, nutrients (nitrogen and phosphorus)
that contribute to high levels of total algal biomass (Chlorophyll ɑ) and sediment, that together with
algae reduce water clarity, are the most obvious causes. These have direct adverse effects on all of the
other taura in the report card framework. It is hoped that the release of the Healthy Rivers Plan in the
near future will successfully address these issues in the long-term.
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Water is safe to drink and physically interact with? – the E coli levels are above the very conservative
levels required for untreated domestic water supply indicating that water cannot be consumed safely
by humans directly from the river without some form of treatment. Much of the Waikato mainstem is
safe to swim in during the bathing season, but the tributaries and Waipā mainstem are not. This is a
key impediment to peoples’ relationship with the river.

Water Security
“Our land use practises and land development supports communities and taonga species having
access to life sustaining supplies of water”
Water security is important; not only in terms of municipal, industrial and rural supply, but also for the
basic ecological processes that occur within the river and its tributaries and lakes; and the various
interactions that communities have with the river (e.g., swimming, fishing, boating, waka ama, waka
taua). The grades highlight that there are challenges in the supply of water with most of the catchment
sitting in the C range. Although the grades in the upper river are within the B range, possible land use
changes have the potential to produce future challenges for best allocating water to meet the needs of
the river itself, whilst addressing other demands such as hydro-electricity, human consumption and
recreational use. Any reduction in water diversion from other river systems into the catchment for
hydro-electricity could also impact on current allocation, and hence water security, within the Waikato
River system.
Access to life-sustaining water – communities? – with the dry summers experienced by the Waikato
over the past few years, there are definitely concerns over the impacts of water use and questions about
how and why we utilise available water supply in the Waikato – i.e., for drinking water, water for our
food (fisheries, market gardens and agriculture), and electricity supply. The grades suggest the current
approaches applied and the ways in which these different uses interact is challenging and involves
conflicting values. This does not, however, mean that it is impossible to resolve these conflicts with
more careful planning and innovation that supports more sustainable water use.
Access to life-sustaining water – taonga species? – our fisheries, and other wetland species are
continually being challenged by the water supply that is available; particularly during the longer, hotter
summers experienced recently.

EFFORT: Progress towards the aspirational outcome – what does it
mean?
“Communities, businesses and individuals are engaged in comprehensive contaminants control and
rehabilitation to achieve the Vision and Strategy”
It is important to bear in mind that whilst restoration-related activities have occurred across the
catchment for the past 40 years, intensively focused restoration efforts across the river catchment have
only really ‘kicked up a gear’ since the inception of Te Ture Whaimana o te Awa Waikato, and the
availability of more dedicated funding towards the restoration of the river. Furthermore, as national
and international attention has increased around the Waikato River, additional funding and effort has
also increased outside of the WRA activities. But, this has really only occurred at enhanced levels in the
past 4 years. With this caveat in mind, the grades suggest that more effort is still required, particularly
for all tributaries and the lower catchment lakes. A lot of effort has been focused on the main stems of
both rivers. Wetlands in particular remain severely compromised and their restoration is challenging;
particularly because many historic wetland areas are now high production grasslands, and flood control
16
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management schemes, such as stopbanks, floodgates and canals, have severed these systems from the
tributaries and main stem. The challenge ahead is how to protect those remaining wetlands from loss
and further degradation and how to restore wetlands wherever possible.
Communities, businesses and individuals engaged in contaminants control and rehabilitation? – the
grades suggest that this occurring to a degree particularly with recent work on the Hamilton City River
Plan (http://www.hamiltoncityriverplan.co.nz/) and the Healthy Rivers Waiora Plan For Change
process
that
is
nearing
completion
at
the
time
of
writing
(http://www.waikatoregion.govt.nz/healthyrivers/). However, there are key areas that are not being
addressed appropriately; namely the tributaries across all areas of the catchment and the upper hydro
lakes; and pest organisms.

SITES of SIGNIFICANCE
“Our sites of significance are forever recognised and celebrated as areas of historical and cultural
importance and are safe for us to interact with and support a heathy Awa”
Scoring sites of significance is most appropriately done by iwi but this information was not available at
the scale of Report Card Unit at the time of writing the report. The WRISS (NIWA 2010) gave provisional
scores of C and D (on a scale of A to F) for the Sites of Significance indicators of completion of Site
Management Plans, joint management agreements between iwi and local authorities, appropriate
signage and restoration at high priority sites identified in management plans (see WRISS Appendix 30,
p. 16). After taking advice from iwi, scoring of Sites of Significance was not done due to lack of
appropriate data to score at either RCU or whole catchment scales at the time of writing.

ECONOMIC: Progress towards the aspirational outcome – what does it
mean?
“Communities are prosperous, as shown by high levels of employment, housing affordability, gross
domestic product and income equality”
The grades indicate an economically prosperous region, although how this relates to each of the
defined key groups captured under the Vision & Strategy objectives B (Waikato-Tainui), C (other River
Iwi) and D (wider Waikato communities) is not clear. Discussions with people at the flaxroots suggests
that the positive grades highlighted here do not equate to what is the reality for a number of Māori
within the region and deserves further investigation.
Prosperous Communities? – although the grades suggest that the region is doing well economically,
there are gaps around how this relates directly to Vision & Strategy objectives B and C in particular.
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1

Introduction

1.1

Report Cards

A report card is essentially a report on combined scores derived from monitoring data, which are
used to summarise whether or not certain prescribed values correspond to a healthy state. The key
purpose of environmental report cards is to engage stakeholders in environmental management by
communicating information from a range of measures in a condensed, relevant and simple message.
Effective report cards also provide a framework for monitoring (including community input). Many
management and restoration programs often don’t get monitored or don’t inform the public,
politicians and/or resource managers and report cards can be used to fulfil this function (NIWA 2010,
Williamson et al. 2014). Essentially report cards:


Enable large and often complex amounts of information to be communicated to a
broad audience.



Are the basis for high impact and effective communication and for social change.



Provide a framework for monitoring and communication activities.



Engage community in design (choosing values, indicators, collecting data).



Can provide accountability; measuring the success of a particular effort.



Identify regions or issues of concern.



Provide a framework for adaptive management.



Provide a simple message.

Internationally, the idea of report cards is taking off as a valuable tool to invoke social and political
change to inform and direct actions that address the degradation of important water bodies such as
rivers. Different kinds of report cards are used nationally and internationally. To date the most
successful model is the Healthy Waterways programme in Queensland, Australia 1. At the 2015 River
Symposium (Brisbane, 21-23 September) a special panel session on report card advances was
convened, with the majority focusing on Queensland catchments. Of the nine report card
programmes discussed, it appeared that only one (Gladstone Healthy Harbour Partnership) included
social, cultural and economic indicators and recognised “traditional owners” as partners in the report
card process. For the 2014 pilot, the Gladstone Healthy Harbour Partnership Report Card did not
grade the cultural component, but is due to complete this in time for the release of the 2015 version.
Currently such frameworks are very ‘science-driven’, are based on biophysical environmental data
only, and fail to promote and recognise values and/or matters of importance to indigenous groups
(van Schravendijk-Goodman et al. 2014). Māori need to know that contemporary resource managers
support the use of cultural monitoring tools, recognise the validity of the data collected, and will
respond to the information provided (Tipa & Teirney 2003). Report cards have been identified as a
tool to collate knowledge systems to monitor and communicate the health and wellbeing of
waterways. Several projects are currently underway in New Zealand to develop frameworks that
recognise cultural values, including the Waikato (and Waipā) River (e.g., NIWA 2010, van
Schravendijk-Goodman et al. 2014, Williamson et al. 2014), Te Waihora (Tipa 2013), the Waitaki River
1

http://healthywaterways.org/
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(Tipa in prep.), and areas of the Kaipara Harbour 2. While there is a lot of complexity inherent in the
design and monitoring framework underpinning report cards like these, the strength of the report
card itself is that it boils down all of this complexity into a series of simple messages targeted to the
public.
The co-development and co-implementation of new innovative approaches has enormous potential
to acknowledge mātauranga Māori and move beyond approaches that rely heavily on professional
expertise and scientific philosophies to ones that also recognise cultural values and benefit from
cultural knowledge. An on-going challenge for the Waikato River Report Card will be the
incorporation of datasets derived from social agencies, and qualitative data sets pertaining to social
and/or cultural values (e.g., indicators of aesthetics and access, cultural indicators for the health of
kai) into a traditionally biophysical framework. This will require careful, on-going consideration of the
qualitative information that is being integrated from a range of non-scientific sources and
frameworks.
Negotiating spaces to share ideas, concepts and values between different knowledge systems is an
important exercise that will continue to create opportunities for creative thinking (Hudson et al.
2010, Gyopari in prep.). As well as the co-production of targets and objectives for freshwater
management it is also important that hapū and iwi are involved in the joint analysis and evaluation of
the resulting information and knowledge. This process has also highlighted the need to develop
‘common language’ dictionaries so that the many players (and disciplines) necessary to complete the
report cards can communicate with each other effectively (Table 1).
Table 1:
Comparisons in the values, objectives, indicators and attributes language used in three
environmental assessment frameworks.

Pilot 2015 Waikato River Report
Card
Vision and Strategy for the
Waikato River (V&S) objectives
(e.g., safe to swim & eat from
entire length) (social, cultural,
economic, biophysical)

National Objectives Framework

Traditional Report Card

NPS-FM (biophysical)

Values (biophysical)

Taura (“mega-value set” like KAI)

Values (e.g., swimmability)

Objectives

Value “sub-sets” (e.g.,
connectivity)
Indicators

Values

Objectives

Attributes

Indicators

Grade (A to D)

Attribute state - Narrative numeric
grade (A to D)

Grade (A to F, excl. E)

Are we achieving our aspirations
for the health & wellbeing of the
river and our communities?

Are we preventing further
degradation? Are we meeting the
values set by our communities or at
least achieving national bottom lines?

Has the biophysical state
improved?

https://www.niwa.co.nz/freshwater-and-estuaries/freshwater-and-estuaries-update/freshwater-update-55-october-2012/the-kaiparabig-research-for-a-big
2
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Involving all of the respective parties from conception of the idea/expression of the ‘need’, to the
completion of the output/outcome required (including the shared interpretation of the analyses,
review and approval of the resulting end-products), is a philosophy not often shared or understood
by all of the parties involved. The process of involvement is resource intensive, and requires
flexibility, leadership, active facilitation and perseverance – all of which are often difficult to achieve
in reality with the resources and time constraints available (Williams et al. 2015). The
implementation of inter- and trans-disciplinary approaches are likely to provide the solutions to such
challenges. Multi-, inter-, trans- disciplinary research has gained a lot of interest and investment
internationally over the last two decades as a result of the realisation that traditional research
approaches are not adequate to address many of today’s challenges and in reality require cross
fertilisation between different disciplines and integrated knowledge from heterogeneous sources
(e.g., UNESCO 1998, Stavridou & Ferreira 2010, Stock & Burton 2011).

1.2

2015 Pilot Waikato River Report Cards

Waikato River Iwi and the Crown have embraced a new era of co-management in respect of the
Waikato River as an appropriate way to secure the longer-term sustainability, health and wellbeing
of the Waikato River for present and future generations. Te Ture Whaimana o te Awa o Waikato (the
Vision & Strategy) 3 is the primary direction setting document for the Waikato River and activities
within its catchment affecting the river:
“Our vision is for a future where a healthy Waikato River sustains abundant life and prosperous
communities who, in turn, are all responsible for restoring and protecting the health and wellbeing of
the Waikato River, and all it embraces, for generations to come”.
The health and wellbeing of the Waikato River is regarded by Waikato-Tainui in particular, as being
synonymous with the health and wellbeing of the people. In evaluating the health of the river, it is
important to also consider how the restoration effects might in turn be affecting the communities
affiliated with the river and its resources.
In 2013 Waikato Raupatu River Trust (WRRT) and NIWA were granted funding from the Waikato
River Authority (WRA) to work with Diffuse Sources to prepare report cards for the Waikato River
catchment to assist the WRA and Waikato Clean-up Trust to evaluate and guide the success of
restoration activities, and actively promote and foster improved stakeholder/public knowledge on
the state of the river and the progress of restoration activities. This project steps beyond focusing
only on biophysical environmental evaluation, and is exploring the incorporation of cultural and
social monitoring tools that can be synergised into the report cards as initially proposed under the
Waikato River Independent Scoping Study, or WRISS (NIWA 2010).
The co-development of the report card has included input from the Waikato River Iwi Advisory
Group, Waikato Raupatu River Trust, Diffuse Sources, NIWA and other contributors. The authors of
this technical summary would like to acknowledge the critical contributions of Eva Abal, Yvonne
Taura and the Waikato River Iwi Advisory Group (Rangi Mahuta, Ben Ormsby, Dylan Tahau, Linda Te
Aho, Bella Tait and Naomi Simmonds) for the use of materials/resources (currently unpublished) to
compile the following report.
A summary of the process for development of the framework underpinning the pilot report card is
outlined in (Figure 1) below. More information on the co-development pathway – from the
3

http://www.waikatoriver.org.nz/wp-content/uploads/2011/07/Vision-and-Strategy.pdf
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knowledge received from tangata whenua and communities (the ‘voices’ of our people) during the
WRISS, kaupapa tables, identification of key themes or taura, the development of knowledge
networks, and the process of choosing, revising and distributing indicators within and across taura –
can be found in NIWA (2010) (e.g., Appendix 30, as well as several unpublished reports underpinning
the WRISS), Williamson & Quinn (2013), Quinn & Rowe (2014b), van Schravendijk-Goodman et al.
(2014) and Williamson et al. (2014).

WAIKATO INDEPENDENT
SCOPING STUDY (WRISS, 2010)

Hui held with tāngata whenua, and local
communities (2009)

Draft Report
Card, v.1

PILOT REPORT CARD FUNDED
(CLEAN UP FUND, 2013)

River Iwi Advisory Roopu –
representatives from Tūwharetoa, Ngāti
Raukawa, Te Arawa, Maniapoto and
Waikato-Tainui

WRISS – hui
analyses

Common
themes

River Iwi Advisory Roopu –
representatives from Tūwharetoa, Ngāti
Raukawa, Te Arawa, Maniapoto and
Waikato-Tainui

FRAMEWORK WORKSHOP (2014)

TAURA framework
developed

Figure 1:

River Iwi Advisory Roopu –
representatives from Tūwharetoa, Ngāti
Raukawa, Te Arawa, Maniapoto and
Waikato-Tainui

Summary of the process used to develop the Report Card framework.
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The Waikato River Report Card is designed to communicate the state of the cultural, social,
environmental and economic health and wellbeing of the catchment. The report card is divided up
into sections or themes that are considered to be key elements of importance to Waikato
communities with regard to the Awa, and for guiding its restoration. It was decided to call these
“taura” (threads or ropes), where the taura are ‘plaited’ (taura whiri) by the report card to
communicate the state of the Awa. The reference to taura is also a homage to the process that
formalised the support of iwi meeting at Puukawa, Taupō, for Kingi Pootatau in 1858 (Williamson et
al. 2014). The taura which essentially equate to “mega-value sets” (Figure 2) are outlined below with
some of the reasons as to why they were selected:
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KAI – In this context includes species harvested from the Awa as food by both tangata
whenua and the wider community. Tuna and whitebait are very important fisheries for
the community. Kōura, piharau, kākahi/kaaeo were also once very important food
sources for families and marae along the Awa. These species and resources might also
be collectively referred to as hauanga kai or mahinga kai.



ECOLOGICAL INTEGRITY – This captures the overall wellbeing and biodiversity of
species and the health of the ecosystems that naturally support kai and taonga
species.



EXPERIENCE – This is intended to capture a wide range of culturally and socially
important aspects of people’s interaction with the Awa. Included within this is the
need for education and information sharing, access to the Awa for swimming, waka
ama, regattas, rowing and boating. How people might interact with the Awa in terms
of spiritual connectivity and aesthetics could be encompassed in this taura in the
future.



WATER SECURITY – One of the greatest concerns raised by tangata whenua and
community members during the WRISS was the risks of ‘running out of clean water’ to
drink, decreased ability to undertake practices such as waka ama, and also the impacts
of lowering river levels on the health and sustainability of key species (e.g., whitebait,
and weaving plants like kutakuta/ngaawhaa and wiiwii).



WATER QUALITY – Almost all ‘traditional’ report cards use biophysical water quality
measures to communicate current state. Water quality is implicitly part of all other
taura, and the report card recognises that many agencies responsible for the health
and wellbeing of the Awa are most familiar with water quality indicators. The water
quality taura only includes indicators that are the focus of the Waikato-Waipa Healthy
Rivers Plan Change process, but omits nitrate toxicity to aquatic life that is rarely an
issue in the catchment. Please note that Experience and Ecological Integrity taura also
include indicators typically described as ‘Water Quality’ indicators where this is
deemed to be appropriate (e.g., provide a more holistic understanding of the condition
of each taura). The reasons behind the assignment of different indicators within each
of the taura are explained in their respective sections of this document.



SITES OF SIGNIFICANCE – The degradation of significant and historic sites within the
Waikato River catchment was raised during the WRISS. These sites are of special
cultural significance to Māori and their loss or degradation has a negative effect on
spiritual and cultural relationships iwi have with the Waikato River. Historic sites also
2016 Pilot Waikato River Report Card: Methods and Technical Summary

contribute to the wider Waikato community’s cultural landscape and sense of local and
regional cultural identity.


ECONOMICS – “…prosperous communities…” is a clearly a core component of the
overarching Vision and Strategy for the Awa.



EFFORT (in restoration) – Effort is a measure of the “efforts” ($) going into the
restoration of the health and wellbeing of the Waikato River.

Figure 2:
Hypothetical visualisation of the eight report card taura “mega-value sets” and associated
“value sub-sets” used to describe the health and wellbeing . (Courtesy of the WRA-12-053 project team and
members of the Waikato River Iwi Advisory Roopu – Bruce Williamson, Cheri van Schravendijk-Goodman, John
Quinn, Erica Williams, Eva Abal, Rangi Mahuta, Dylan Tahau and Ben Ormsby, April 2014).

The vision of Te Ture Whaimana o te Awa o Waikato “…for a future where a healthy Waikato River
sustains abundant life and prosperous communities who, in turn, are all responsible for restoring and
protecting the health and wellbeing of the Waikato River, and all it embraces, for generations to
come” is the ultimate goal for the restoration of the health and wellbeing of the Waikato River.
Consistent with the overarching vision, narratives (aspirational outcomes) based on the needs
identified from the river communities during the WRISS were developed to help communicate the
overarching goals underpinning six taura (excluding Effort and Economy) (Figure 1).
The aspirational outcome statements are all about experience, because that’s how human
communities interact with, and understand, natural resources and systems. The science
underpinning the report card is one tool for exploring those experiences further in terms of trying to
better understand what the potential barriers are to those experiences, and the potential solutions
to help improve those. Enhancing the science is Mātauranga Māori which adds to this kete of
knowledge and solutions, by drawing on generations of experience, learnings and interactions with
the River and its affiliated natural resources and systems. However, there are gaps in the latter
within this pilot card at this initial stage. This is not because the knowledge does not exist, but
because it requires a dedicated workstream(s) to facilitate the most appropriate magnification of the
2016 Pilot Waikato River Report Card: Methods and Technical Summary
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information which can at times be sensitive, and/or may require respectful cross-cultural translation
and interpretation.
The aspirational statements are based on the feedback of communities during the WRISS. Essentially,
they provide a set of community-defined ‘stepping stones’ for managers, funders and politicians to
guide regional progression towards the achievement of Te Ture Whaimana o te Awa Waikato. If the
aspirational outcome was depicted as an ‘outcomes’ graph, the grades for experience would sit on
the y-axis/vertical axis (A at the top, and D at the bottom), and time would sit on the x-axis
(horizontal). Over time, if we are to meet the aspirational statement linked to the experience taura,
we would expect to see the graph curve up towards the ‘A’. Any movement down towards the ‘D’ is a
flag for management agencies, communities and the WRA that a closer analysis of the potential
cause or causes is required; hopefully, before it becomes too serious. This is turn should generate
more focused planning and/or funding to mitigate and/or prevent those in the future.
Each taura is then broken down into smaller strands or value sub-sets (e.g., abundance and
distribution of kai species, e.g., tuna). Below this level are a number of indicators that in combination
can be used to describe the state of each value sub-set (e.g., tuna are able to be sourced locally, in
the quantities required, and are safe to eat). Over 248 potential indicators (including those listed in
the WRISS) have been assessed and rationalised during this project. The condensed set of indicators
were then categorised as: (1) relatively easy to score, appropriate datasets available; (2) very difficult
to score within the time frame for the 2015 report card, further research or significant work to create
the dataset(s) required; (3) only appropriate for iwi to develop the method and gather/interpret the
dataset(s); and (4) yes/no indicators of specific management actions, therefore not appropriate for
tracking changes over time.
The 2015 pilot report card has been populated using available datasets and information freely
provided by a range of agencies (e.g., WRC, Fish & Game). Best Professional Judgement (BPJ) was
also used to help populate the 2015 pilot report card in situations where no consistent peer
reviewed approach or data was available across the entire catchment to grade an indicator (e.g., one
off studies, studies conducted using different methodologies), and/or where more research is
required to develop quantitative and/or qualitative grades/narratives that will realise the Vision and
Strategy. The Moreton Bay1 (Queensland) and the Bay of Fundy (Canada) 4 are also examples of
report cards that relied on the use of BPJ to populate environmental/biophysical indicators in the
early days of their development. It is envisaged that – as the Waikato River Report Card evolves and
the wider community starts to become familiar with, and engage in, the framework – future versions
will rely less on BPJ as more agencies are engaged to co-develop appropriate methodologies,
particularly additional mātauranga Māori indicators, research and gather the datasets and
knowledge required.
Many Treaty settlements are concerned with the rehabilitation of degraded values, uses and services
that have not previously been deemed a priority for monitoring/data collection by government
agencies and therefore have had limited funding assigned to them in the past. In many cases
Māori/Treaty Settlements are key drivers in the provision of underpinning data to inform comanagement/co-governance regarding values, species, catchments, and/or at scales that have not
previously been addressed. It is important to reiterate that many of the methodologies/datasets
required to populate some of the indicators that Waikato River Iwi and the public have determined
important to describe the health and wellbeing of the Waikato River are not available at present. In
4

As reported at a special workshop at the 2015 River Symposium (Brisbane, 21-23 September)

24

2016 Pilot Waikato River Report Card: Methods and Technical Summary

other instances potential methodologies have been developed and tested at a small scale (e.g.,
Rubbish in Mangaokewa Stream, Herangi 2014) but have not (yet) been applied across the
catchment. In these instances new methods and cultural monitoring programmes designed and
implemented by Waikato River Iwi and other groups will be required in the future. The report card
framework has purposely been designed to be flexible to incorporate the addition of this information
in the future.
In order to help communicate the spatial variability in the health and wellbeing of the Waikato River,
the catchment has been broken down into Report Card Units (RCUs), for the mainstem and
tributaries, as well as eight lakes that are representative of the diversity of lake types that occur
within the hydrological catchment area, including:


Lower Waikato (Te Puāha to Ngāruawāhia) – Mainstem, Tributaries, Lake Waikare,
Lake Whangape, Lake Waahi (lower Waikato riverine lakes).



Mid Waikato (Ngāruawāhia to Karāpiro) – Mainstem, Tributaries, Lake Rotoroa
(Hamilton City lake).



Waipā – Mainstem, Tributaries, Lake Ngāroto (peat lake), Lake Rotopiko (Serpentine
lakes).



Karāpiro to Ōhakuri –Mainstem, tributaries.



Ōhakuri to Huka – Mainstem, Tributaries, Lake Ngāhewa (volcanic lake).

It is also important to note that some of the available datasets/assessments were unable to be
broken down spatially into the RCUs outlined above. In these instances, a “whole of region” grade
(e.g., Economics) has been used across all RCUs in the 2015 pilot report card for the Waikato River.

2016 Pilot Waikato River Report Card: Methods and Technical Summary
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Figure 3:
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Map of the Waikato-Waipa Catchment showing the Report Card unit areas.
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The report card team have used an overall grading system (from A to D) that includes: A (Excellent,
delivers in full on the Vision & Strategy for a healthy Waikato River), B (Good, delivers in part on the
Vision & Strategy for a healthy Waikato River), C (Low, delivers on only some of the Vision & Strategy
for a healthy Waikato River) and D (Poor, does not deliver on the Vision & Strategy for a healthy
Waikato River).
As outlined above, mātauranga Māori input contributed to all phases of the Report Card
development, including review of the Taura level grades from the multi-indicator (MI) system for
each RCU. The draft Indicator and taura grades and version of this report were shared with iwi
representatives at hui where the taura grades were checked against iwi representatives’ best
professional judgement (BPJ).Feedback from this process influenced the taura grades in several
ways. First it provided peer review of the initial taura grades that fed into the error checking of the
complex MI grading system spreadsheets. Second it led to some revision of the way groups of
indicators were combined to improve the balance of influence of different indicator types on the
final overall taura scores for each RCU).
While report cards are the “showpiece” providing a simple and clear way for the public to pick up
and understand key messages, they are underpinned by numerous data sources that are necessarily
contributed by a wide variety of partners (Figure 4). Method and technical reports are often
published alongside report cards for people who are interested in specific components/indicators.
Internationally some agencies are also developing very sophisticated publically accessible data
platforms where people are able to drill down to the site sample detail should they wish to do so
(e.g., Fitzroy Partnership for River Heath 5).

River grade
River Taura grades

Background
data

Report Card Unit Indicator grades

detail

Report Card Unit Taura grades

synthesis

Report
Card

Report card Indicator summary report
Indicator data spreadsheets and reports
Indicator raw data

Figure 4:
The "showpiece" of the framework are the report cards. The report cards are underpinned by
various levels of data, information and knowledge sources.

5

As reported at a special workshop at the 2015 River Symposium (Brisbane, 21-23 September)
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1.3

Purpose of this Technical Summary

This document provides a more detailed summary of the methods, data and knowledge (including
best professional judgement) used to populate the 2015 pilot report card for the Waikato River.
The following report is structured around each of the eight taura that comprise the 2015 Pilot
Waikato River Report Card:
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1.

Experience

2.

Ecological Integrity

3.

Kai

4.

Water Quality

5.

Water Security

6.

Effort

7.

Sites of Significance

8.

Economics.
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Experience
We have a flourishing and nurturing connection with the river and we are
empowered to pursue and maintain our positive interaction

2.1

Introduction

The importance of this taura is clear from a recent public phone survey by WRC (Barnes et
al. 2013) that asked all respondents: “Thinking of all aspects of your life, your work, home
and spare time, what is the ONE thing that you value MOST about the region’s rivers and
streams?”
Nearly a quarter of respondents, and the largest response, considered that for them, access
for all people was the most valued attribute. Recreation and cleanliness were rated as the
most valued attribute by 22 per cent and 21 per cent of respondents respectively.
Vegetation and scenery were most valued by 13 per cent of respondents.
Other questions asked during this survey also capture the importance of “Experience” and
provide much of the rationale for the indicators used in the 2015 Pilot Waikato River Report
Card.

2.1.1 Recreation Attributes of Water Bodies
Four statements about the recreational attributes of water bodies were read to survey
participants to establish their importance rating (Barnes et al. 2013):
1.

Good recreational facilities in general – for example boat ramps, toilets,
walkways, no rubbish.

2.

Easy access INTO the water.

3.

That there are scenic areas to enjoy.

4.

Water is suitable for swimming/paddling/wading.

For around 70-80 per cent of respondents, good recreational facilities, easy access into the
water and scenic areas to enjoy were assessed as moderately or very important. The
suitability of the water for direct use (e.g., swimming, wading) drew a strong response, with
91 per cent assessing it as moderately or very important and of these, 71 per cent elected
very important.

2.1.2 Amenity Values and Access
Three statements about amenity values and access were read to participants to establish the
level of agreement using a five point scale: “strongly disagree”, ‘disagree”, “neutral”,
“agree” and “strongly agree” (Barnes et al. 2013):


The region’s rivers and streams should provide places that look visually
appealing.



People should be able to access the region’s rivers and streams.



Rivers and streams in the region should provide natural places to visit.
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Overall there was a high level of agreement around the importance of visual appeal of rivers
and streams, the provision of access and the role of rivers and streams as natural places to
visit. Eighty-seven per cent of respondents agreed or strongly agreed that people should be
able to access rivers and streams – the figure for strongly agree was 60 per cent.

2.1.3 Social and Recreational Values and Beliefs
Four statements about social and recreational values and beliefs were read to survey
participants to establish the level of agreement (Barnes et al. 2013):


The region’s rivers and streams should provide places for enjoying
recreational activities.



The region’s rivers and streams should provide places for recreation and
exercise for communities.



Rivers and streams in the region are places for spending time with family and
friends.



The region’s rivers and streams support an active lifestyle.

The response patterns were similar for the three statements about rivers and streams
providing places for community socialising, recreation and exercise, with around 90 per cent
of respondents agreeing or strongly agreeing. The response to the role of rivers and streams
in supporting an active lifestyle was spread –79 per cent of respondents agreed or strongly
agreed.

2.2

Scoring Experience

The grades for the 2015 Experience taura is derived using the indicators listed below:
Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

2.2.1

Physical access

BPJ and website information based on physically accessible
reaches and points from, e.g., trails, reserves, roadside,
jetties, ramps.

2.2.2

Navigation

BPJ based on access for boats (ramps, jetties), navigation
Rules, usage, resolution of conflicts, navigation signage and
aids, depth, hazards, team river surveys, District Council
maps of boat access, Fish and Game maps angler access,
District Council information on recreational reserves on river,
lakes and tributaries.

2.2.3

Rubbish

BPJ based on impressions of rubbish quantities.

2.2.4

Signage

BPJ based on impressions of appropriate signage.

2.2.5

Sewage

Compliance with consents.
Human sewage is treated by coming into contact with the
land (Papatūānuku).

2.2.6

Water quality

Water clarity (black disk, m).

2.2.7 & 2.2.8

Microbiological
quality

E.coli (Primary and Secondary Contact) (median, all flows and
for the bathing season).
Blue green algae (mm3/L).
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2.2.1 Physical Access
Best professional judgment (BPJ) of the project team and the WRC harbor master was used
to grade this taura, taking into account physically accessible reaches and points from, e.g.,
trails, reserves, roadside, jetties, ramps. Information was also obtained from websites and
follow up calls around walking/biking trails, public reserves, and boat ramps. Organisations
consulted via the web or through personal contacts included WRC, District and City Councils,
Waikato River Trails, Te Awa Trails, Te Araroa Trail, DoC, and Fish & Game.
The following assumptions were made during the grading of the physical access indicators:


While access could always be significantly better, there should be a balance
between accessibility and inaccessibility.



Hydroramping not an access issue – Mighty River Power (MRP) tries to
accommodate activities within reason.

Scoring was also conducted in terms of what is possible for each report card unit area. For
example, access is difficult in some reaches for geomorphology reasons. All RCU
components have some physical access limitations due to the impact of private land and
riparian rights, dam operations, flow controls, and transport infrastructure.

Grading Physical Access
Grade

Narrative

A

Good access to significant lengths of bank, and sufficient safe and direct access points to
water. Sufficient reserves for shore activities associated with the Awa.

B

Reasonable access along bank, and at reasonable safe and direct access to water (compared
with potential usage). Some reserves for shore activities associated with the Awa, but
potential for more.

C

Access is limited to bank, and for safe and direct access to water (compared with potential
usage). Reserves facilities are limited for shore activities associated with the Awa.

D

Poor access to bank, and at poor access points to water, including boat ramps for all boat
types (compared with potential usage). Insufficient reserves for shore activities associated
with the Awa.

Scoring RCU for Physical Access
Report Card Unit

BPJ Narrative

Grade

Waikato Huka Falls to
Ōhakuri

Access to water is inherently difficult (gorge, fast flows, Huka
falls). Extensive trails, reserves, walking trail from Aratiatia to
Taupō.

B

Tributaries Huka Falls to
Ōhakuri

Access to tributaries through reserves, road bridges or permission
is probably declining with intensification of farming,
fencing/dense vegetation growth in riparian areas and health and
safety issues. Some good fishing access in this area.

C+
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Report Card Unit

BPJ Narrative

Grade

Waikato Ōhakuri to
Karāpiro

Hydrolakes – Extensive bike trails. Lakes with reserves and
beaches and ramps. Overuse becoming an issue in Lake Karāpiro,
and some movement toward providing more facilities. Weeds
are an issue, recently in Maraetai, Whakamaru. Significant
improvements addressing: 1) overuse, by providing reserves and
ramps at other hydrolakes; 2) weed control.

B

Tributaries Ōhakuri to
Karāpiro

Access to tributaries through reserves, road bridges or permission
is probably declining with intensification of farming,
fencing/dense vegetation growth in riparian areas and health and
safety issues. Some good fishing access in this area.

C+

Waikato Karāpiro to
Ngāruawāhia

Large sections of Te Awa trails completed, some still to complete.
Swing bridge Horotiu proposed. Extensive urban walkways in
Hamilton and Cambridge, as well as jetties. Some access to water
inherently difficult (gorge). Water access from beaches and jetties
being investigated and developed. There are issues of safety from
fast flows around structures (e.g., tree trunks, snags, weeds) in
river, which need to be recognised and managed. Significant
improvements with: 1) completion of bike trails and associated
infrastructure, 2) addressing riparian condition (weeds, ugly
infrastructure).

B+

Tributaries from
Karāpiro to
Ngāruawāhia

Access to tributaries through reserves, road bridges or permission
is probably declining with intensification of farming,
fencing/dense vegetation growth in riparian areas and health and
safety issues.

C

Waikato Ngāruawāhia
to Te Puāha

Limited access because of private land, wetlands and transport
infrastructure. However, this has improved recently with the Te
Araroa trail, which runs from Mercer to the Hakarimata Ranges
and provides access along stopbanks and roads near/to the river.
The Te Aroha trail site provides trail and bank description, maps
and access points from Mercer to Ngāruawāhia, although not
signposted, known or widely used apart from trail walkers. Very
good access at mouth and along shores of exotic forest, and at
several major reserves. Significant visual “access” from roads,
including SH1. Highly significant improvements with: 1) improving
access, parking, signage of Te Araroa trail, 2) addressing riparian
condition (weeds, ugly infrastructure).

C+

Tributaries from
Ngāruawāhia to Te
Puāha

Access to tributaries through reserves, road bridges or permission
is probably declining with intensification of farming,
fencing/dense vegetation growth in riparian areas and health and
safety issues.

C

Waipā mainstem below
Ōtorohanga

Limited access (ownership, gorge, riparian condition) few
reserves and not much access to water. No comparable
development as in Waikato. Significant initial improvements by
providing point access to river (reserves, ramps). Long term there
may be other more significant gains, but this would need
investigation.

D

Waipā tributaries

Access to tributaries through reserves, road bridges or permission
is probably declining with intensification of farming,
fencing/dense vegetation growth in riparian areas and health and
safety issues. Some good fishing access in this area.

C+
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Report Card Unit

BPJ Narrative

Grade

Lake Ngāhewa

Small lake good access, picnic, no ramp, small boats.

A

Lake Ngāroto

The lake is part of a 149 ha recreation reserve that is managed by
Waipā District Council via a reserve management plan to protect
and maintain its important recreational, cultural and natural
values. A 13 ha paper road surrounds the lake which has been
included within the reserve fencing. Good access, lake perimeter
trail, boat club, parking.

A

Lake Rotopiko

The lakes are managed by DoC as part of a c.30 ha Wildlife
Management Reserve. Waipā District Council administers an
adjoining 7.7 ha Recreation Reserve that extends partway
between South and East lakes, as well as additional esplanade
reserves that have recently been acquired around South and
North lakes. Waipā District Council has indicated its intention to
improve amenity values and public access to the lakes. Because
of their high natural values, the Rotopiko lakes are a very high
priority for protection and management amongst agencies and
stakeholders (including DoC, WRC, Fish & Game, Iwi and Waipā
District Council), that are working together to protect and
improve the ecological condition of lakes. WDC to improve the
amenity values of the lakes and increase public access to them.
The National Wetland Trust (NWT) is proposing to develop a
Wetland Visitors Centre.

B

Lake Rotoroa

Recreation reserve and wildlife reserve administered by City
Council. Good access, lake perimeter trail, boat club, parking.

A

Lake Waahi

Reserve administered by Waikato District Council / private land.
Several wetland areas adjoining the lake – Waikato-Tainui
reserve. Access to the lake is only at the boat ramp; to get
anywhere else you would need to tramp or use a boat.

C

Lake Waikare

Access is very limited to this huge lake. There are 5-6 access
points, via public roads, paper road and 4wd. Waikato District
Council and the community plan to restore one area in the
future, another picnic area. While most of the margin is public
land, the only reserves are at the access points. No walking
tracks.

C

Lake Whangape

Wildlife management reserve administered by Department of
Conservation (including the adjoining Awaroa Wildlife
Management Reserve). Two access points.

C

2.2.2 Navigation
Best Professional Judgment by the project team and WRC harbourmaster was based on:
access for boats (ramps, jetties); navigation rules, usage, resolution of conflicts, navigation
signage and aids, depth, hazards; team river surveys; District Council maps of boat access;
Fish & Game maps angler access; District Council information on recreational reserves on
river, lakes and tributaries. In addition, the following conditions were assumed:


Most major hazards are signed on the mainstems, such as hydro dams. It is
impossible and undesirable to identify all hazards, especially local flow,
weeds, willows, currents, snags and banks.
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Navigation rules in place and accessible (MarineMate – mobile phone app,
WRC 2013).



Many major conflicts have been resolved and some stretches have designated
use (WRC 2013). There may be some local conflicts still unresolved.

Grading Navigation
Grade

Narrative

A

Good access of all boat types to water. Sufficient navigable water for designated use, use
conflicts resolved, rules in place and accessible. Major hazards identified.

B

Reasonable access of all boat types to water. Sufficient navigable water for general and
designated uses, use conflicts resolved/pending, rules in place and accessible. Major hazards
identified.

C

Access for some boat types to water. Navigable water challenged by weeds, shoals, and snags.
Use conflicts partially resolved (e.g., some rules in place and accessible, some major hazards
identified).

D

Poor access of most boat types to water. Navigable water affected excessively by management
issues (sedimentation, erosion, snags, weeds). Use conflicts unresolved. (No rules in place and
accessible. Major hazards have not identified).

Scoring RCU for Navigation
NB: Not applied to tributaries
Report Card Unit

BPJ Narrative

Grade

Waikato Huka Falls to
Ōhakuri

Access to water is inherently difficult (gorge, fast flows, Huka falls,
safety). Limited boat launching facilities, especially waka ama.
High quality whitewater facility at Full James rapids, and visually
below the Aratiatia dam rapids (on a daily release schedule).
Attracts high numbers of tourists and reasonably well catered for
this activity. Commercial operations: jet boat tours, and cruising
tours (to Ōrākei Kōrako and hot pools on lake shore). Rules in
place, hazards identified and signed. Improvements could be more
ramp facilities.

B

Waikato Ōhakuri to
Karāpiro

Good access by boat ramps at all lakes. Limited access for long
boats such as waka ama (boats are launched ‘sideways’).
Occasional algal blooms, toxic algal blooms, and extensive littoral
weeds limit the experience. Weeds might be better controlled at a
few places in the future. Karāpiro is world class rowing venue. It is
fully booked each year – extensive users group (WRC, WDC, kayak,
waka ama, waterski, rowing, jetski). Some moves to develop new
reserve on this lake because of use pressure. Users group tries to
encourage use of Arapuni, but reserves are not as extensive there.
Extensive boating use by all types of craft. Attracting commercial
enterprise, tourists and casual recreational users from outside
Waikato. Improvement largely related to 1) additional access 2)
facilities for waka ama, kayak and row-skiff launching.

B+
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Report Card Unit

BPJ Narrative

Grade

Waikato Karāpiro to
Ngāruawāhia

Some access to water inherently difficult (gorge). Good access
through ramps, jetties, boat ramps and facilities for different craft
including rowing, waka ama in Hamilton. However, poor access for
waka ama generally. Water clarity, littoral weeds, willows, fallen
trees and snags near shore are potentially issues limiting boating
experience and access. Rowing and waka ama important in the
urban centres. Some tourist activity from Hamilton. Few private
power boats tour or fish the river. Some kayak use. Boating
conflicts have been addressed at Hamilton. Improvements largely
related to additional facilities for waka ama, kayak and row-skiff
launching.

B-

Waikato Ngāruawāhia
to Te Puāha

Modest access to river from wide distribution of ramps and
reserves. Good access near mouth. 950 whitebaiting structures
from small platforms to 3 story baches. Access for these by boat
and land. Overall navigation is constrained in many places by
shallowness, snags, shifting channels, structures, and weeds.
Experience is also limited by water colour and clarity. Boating
activity includes rowing, waterski, jetski, waka ama, fishing, access
to WB stands and transition to open coast. Lot of cultural activity
in lower river. Managed boating activities, facilities for rowing,
personal craft. Conflicts have been managed. Near future
improvements related to additional facilities for waka ama, kayak
and row skiff launching (ramps, jetties and reserves developed).
Long term improvements limited by navigation hazards.

C+

Waipā mainstem below
Ōtorohanga

Inherently difficult morphology for access. Major rock above
Pirongia limits access upstream. Only one public boat ramp at
Ngāruawāhia. No problem with navigation – even 4 m at
Whatawhata during summer low flows. Some level of boating
activity mostly fishing, kayaking and water skiing. Improvements 1)
Additional access between Pirongia and Ngāruawāhia. 2) long term
– needs a plan.

D

Lake Ngāhewa

Good access, picnic, can launch small boat from reserve.

A

Lake Ngāroto

Good access, boat club, ramp, jetty, parking.

A

Lake Rotopiko

No access to water to protect conservation values of lake.

Lake Rotoroa

Good access, ramps, jetties, boat club, parking.

A

Lake Waahi

Access to the lake is limited to one boat ramp.

C

Lake Waikare

Access is limited to this huge lake. There are 5-6 access points, via
public roads, paper road and 4WD, some of which can launch small
boat. Navigation is limited by shallow nature.

B

Lake Whangape

Wildlife management reserve - Two access points for boats.

C+

NA

2.2.3 Rubbish
In the recent phone survey by WRC (Barnes et al. 2013), four statements regarding the
environmental attributes of water bodies were read to survey participants to establish their
importance rating:


Our rivers and streams should be free of raw human sewage.
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Clear water.



That the water is free of weeds and pests.



No rubbish, debris, or odours in the rivers and streams.

These four statements each received relatively high importance ratings. Survey respondents
put a high value on the quality of water. The strongest response was for the absence of raw
human sewage. Ninety-seven per cent of respondents assessed this as moderate to very
important (93 per cent as very important). Just 1 per cent assessed it as of low or no
importance. No rubbish, debris or odours was assessed as moderately or very important by
94 per cent of respondents.

Data Sources
There are no formal surveys of rubbish in the Waikato catchment. One recent survey and
clean-up occurred in the Mangaokewa Stream through Te Kūiti (Herangi 2014, van
Schravendijk-Goodman 2014).
To score the region, scientists and technicians who actively sample the waterbodies
throughout the catchment were quizzed as to rubbish in or on the water, on waterway beds,
on banks and in riparian vegetation. Also frequent river users (members of the team and the
WRC harbourmaster) were asked for impressions of rubbish quantities.
In general, rubbish is not highly visible in the waterways or on the banks, and the state of
the waters and banks give a favourable impression to visitors and casual users. Most
tributaries studied and surveyed by WRC and NIWA have little rubbish, the most common
being stock that have died in the tributary or on the bank.
On closer examination of the mainstems, a moderate amount of rubbish can be trapped on
less accessible sandbars, islands and especially within the vegetation on banks, particularly
in the lower Waikato. Access points to the river and lakes (e.g., boat ramps) are sometimes
used as rubbish dumping sites and occasionally for butchering stock, and the beds near
these points can be littered with rubbish. Bags full of rubbish are also left on accessible
public reserves, but these tend to be removed by councils. Lakes used for recreation have a
smattering or bottles, some broken, across their beds. Gullies throughout the region are
used for dumping rubbish, but this rarely reaches the water ways.

Grading Rubbish
Grade

Narrative

A

No rubbish (household/municipal, rural or industrial) in water or on the banks.

B

Minimal in the waterbodies but apparent on the banks if you look for it.

C

Common in waterbody and/or on the banks.

D

Abundant in water and/or on banks.
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Scoring RCU for Rubbish
Report Card Unit

BPJ Narrative

Grade

Waikato Huka Falls to
Ōhakuri

A major car dumping site was recently cleaned up. Some minor
rubbish expected on banks from Taupō and walking trails.

B-

Tributaries Huka Falls to
Ōhakuri

Most tributaries (at sampling sites) have little rubbish. However,
readily- accessible points and laybys by water bodies and many
roadside gullies are expected to have dumped rubbish.

B

Waikato Ōhakuri to
Karāpiro

Minimal visible from water surface, but bed is probably littered
near ramps and some rubbish is expected when looked for on the
banks and in the riparian vegetation.

B

Tributaries Ōhakuri to
Karāpiro

Most tributaries (at sampling sites) have little rubbish. However,
readily-accessible points and laybys by water bodies and many
roadside gullies are expected to have dumped rubbish.

B

Waikato Karāpiro to
Ngāruawāhia

Karāpiro to Hamilton (B); Hamilton-Ngāruawāhia (B-, C+), minimal
visible from water surface, but bed is probably littered and litter
can often be seen when looked for on the banks and in the
riparian vegetation.

C

Tributaries from
Karāpiro to
Ngāruawāhia

Most tributaries (at sampling sites) have little rubbish. However,
readily-accessible points and laybys by water bodies and many
roadside gullies are expected to have dumped rubbish.

B

Waikato Ngāruawāhia
to Te Puāha

Ngāruawāhia to Mercer (C+), Mercer to Port (C.) Hotspot for
rubbish at Mercer near pony club and on river islands that trap
floating rubbish. Littoral surveys observe a lot of rubbish (e.g.,
plastic bags, balls), caught in riparian vegetation. Boat ramps and
other accessible points are used for dumping and river bed near
these points are littered with rubbish.

C-

Tributaries from
Ngāruawāhia to Te
Puāha

Most tributaries (at sampling sites) have little rubbish. However,
readily- accessible points and laybys by water bodies and many
roadside gullies are expected to have dumped rubbish.

B

Waipā mainstem below
Ōtorohanga

Rubbish in the river and on banks is expected near townships
(Ōtorohanga, Pirongia) and accessible reserves/lay-bys.

B-

Waipā tributaries

Te Kūiti–Mangaokewa survey where rubbish was quantified
showed lots in the river prior to clean up (D) but now a B postclean up; Lower river tributaries (B to B+). Rubbish expected in
tributaries draining Te Awamutu and Kihikihi, but these are less
accessible than river in Te Kūiti.

B

Lake Ngāhewa

Some litter possible near reserve.

B

Lake Ngāroto

Good litter management. Little rubbish in lake or reserve.

B+

Lake Rotopiko

Little rubbish expected in this well-managed reserve.

A

Lake Rotoroa

Some litter from very high use. Good litter management. Little
rubbish in lake (some bottles).

B

Lake Waahi

Rubbish dumped in reserve. Little rubbish in lake (except many
bottles).

B

Lake Waikare

Rubbish dumped in reserves and ramps. Little rubbish in lake
(except many bottles).

B

Lake Whangape

Rubbish dumped in reserve. Little rubbish in lake (except many
bottles).

B
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2.2.4 Signage
Signage is important for:


Direction, location.



Biosecurity, health warnings.



Safety, navigation (covered under navigation).



Proper place names - history, identity, engagement.



Information – engagement, education, public responsibility.

Data Sources
There are no monitoring data for this indicator. This indicator was scored by Best
Professional Judgment by the project team based on observations and consultation with
field scientists and technicians from NIWA and WRC who sample, launch boats, are involved
in biosecurity or study the river, tributaries and lakes. Additional information was obtained
from staff or officials from Waikato River Trails, Te Awa Trails (and their Graphic Artist
consultants), Te Araroa Trail, DoC, Waipā DC and Hamilton City Council.
A number of generalisations can be made:
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Culturally appropriate signage. Tribal history is often invisible on the awa.
Some judicious tree pruning is needed so that Pou and cultural features can
be seen (e.g., Te Winika at Waikato Museum and Pou at Fonterra site – both
obscured by alders). In contrast, Horotui bridge, Te Arawa, Turangawaewae
and Tauranganui (at Port) are highly visible. Marae are usually exceptions and
can usually be seen. Some parts of the Waikato River have new informative
signs, names and Pou. However, overall, there is a general lack of Māori
cultural indications along the Waikato and Waipā rivers.



Trail information: DoC trails and readily accessible reserves have good
information.



Natural and heritage. While lacking overall, there have been some notable,
long term exceptions, e.g., Whangamarino, Rangiriri Redoubt, Hamilton City
river banks. Signage is clearly improving at present: Te Awa Trails, Waikato
River Trails, Rotopiko Lakes, Lake Ngāroto, some local walks in towns.



Bridge signage of place, water body or history. Very mixed throughout the
catchment, with some good signage in some places but overall appropriate
signage is lacking, too small or obscured.



Councils notify public around blue green algae health risks.
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Grading Signage
Grade

Narrative

A

Signage excellent and comprehensive: River and streams clearly named; navigation
signs large and clear; information signs on heritage and/or natural environment at boat
ramps/tracks easy to read up to date, and relevant; cultural history celebrated through
signage, Pou, and/or other information (e.g., social media apps).

B

Signage excellent and comprehensive in some areas and for some of above formats.

C

Signage generally limited, but adequate in a few of the above formats (generally only
direction, navigation, and/or biosecurity).

D

Signage generally poor.

Scoring RCU for Signage
Report Card Unit

BPJ Narrative

Grade

Waikato Huka Falls to
Ōhakuri

Cultural and navigation signs Ōrākei Kōrako stretch from the
river C-. Very good signage on walking tracks on the river
banks. Some significant waterways still to be signed.

C+

Tributaries Huka Falls
to Ōhakuri

Some streams/bridges signed. Some reserves and DoC
walking tracks have good signage.

C

Waikato Ōhakuri to
Karāpiro

River dams and Little Waipā named, Māori cultural history
mostly invisible, boat ramps signs good, navigation signs
limited from river side (larger, both sides). Excellent trail,
nature, heritage, acknowledgement signs on trails, and more
planned.

B

Tributaries Ōhakuri
to Karāpiro

Some streams/bridges signed. Some reserves and DoC
walking tracks have good signage.

C

Waikato Karāpiro to
Ngāruawāhia

Karāpiro to Hamilton: cultural history mostly invisible from
river but some significant exceptions, limited information at
boat ramps, Waikato River infrequently named at road
bridges, some major tributaries named, smaller urban
tributaries un-named. Some information signs, more
planned. Hamilton to Ngāruawāhia (C): river bridges well
named, can see Pou, can see marae (Turangawaewae),
information signs lacking. Good heritage and nature signage
developing in towns and in some reserves. Excellent signage,
Pou along Te Awa Trails.

B-

Tributaries from
Karāpiro to
Ngāruawāhia

Some bridges signed. Some reserves and DoC walking tracks
have good signage.

C

Waikato
Ngāruawāhia to Te
Puāha

From the river Ngāruawāhia to Mercer (C-) boat ramps signs
good; larger; signs on bridges poor; cannot see cultural
history. From the river Mercer to Port (C+): can see evidence
of cultural history and practice at Tauranganui Marae and
whitebait benches; bridges well named, but not all streams;
good signs at boat ramps. Some signs on restorations
(RiverCare). No signs (except way signs) on Te Araroa Trail.
Some reserves and DoC walking tracks have good signage.

C
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Report Card Unit

BPJ Narrative

Grade

Tributaries from
Ngāruawāhia to Te
Puāha

Some streams/bridges signed. Some reserves and DoC
walking tracks have good signage.

C

Waipā mainstem
below Ōtorohanga

Some streams/bridges signed. Some cultural heritage visible
and improving. Some reserves and DoC walking tracks have
good signage.

C+

Waipā tributaries

Some streams/bridges signed. Some reserves and DoC
walking tracks have good signage.

C

Lake Ngāhewa

DoC reserve signage.

C+

Lake Ngāroto

Comprehensive signage.

A

Lake Rotopiko

Good nature and management signage.

A

Lake Rotoroa

Signage associated with high use, including direction, nature,
heritage.

A

Lake Waahi

Limited signage only at boat ramps.

C-

Lake Waikare

Limited signage only at boat ramps.

C-

Lake Whangape

Limited signage only at boat ramps.

C-

2.2.5 Human Sewage Discharges
In the recent phone survey by WRC (Barnes et al. 2013), statements regarding the
environmental attributes of water bodies were read to survey participants to establish their
importance rating:
1.

Our rivers and streams should be free of raw human sewage.

2.

Clear water.

3.

That the water is free of weeds and pests.

4.

No rubbish, debris, or odours in the rivers and streams.

The strongest response was for the absence of raw human sewage. Ninety-seven per cent of
respondents assessed this as moderate to very important (93 per cent as very important).
Just 1 per cent assessed it as of low or no importance.
The following statement about environmental quality values and beliefs were read to survey
participants to establish the level of agreement:


It is acceptable to me for treated human sewage to be discharged into our
waterways.

There was a high level of disagreement (78 per cent) with this statement regarding the
acceptability of the discharge of treated human sewage into waterways.

Data Sources
Information used to grade human sewage treatment came from the WRISS report (NIWA
2010) and from information on District Council websites. Sewage was scored for treatment
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in two ways: (1) compliance with consents and (2) whether treated sewage effluent came in
contact with the land.
Some small sewage discharges did not meet discharge consents for some monitored
parameters. These non-compliant discharges appeared to be having a negligible impact on
the aquatic receiving environment (e.g., the concentration or load would have no discernible
or measurable impact when fully mixed). The second method assessed whether WWTP
sewage is treated by coming into contact with the land (Papatūānuku) as part of the process.
One challenge is that the magnitude of discharges varies greatly across the catchment, so it
is difficult to weight the possible impact of, for example, Hamilton’s discharge in that part of
the catchment against possible treated sewage discharge impacts of small towns. This
indicator/grading did not include individual private dwelling septic tanks.
Overall, there is a high degree of treatment throughout the catchment, except from some
baches in the lower Waikato River. The sewage treatment problems in the catchment relate
to compliance, poor operation or concerns about potential problems, including:


Localised septic tank, trench systems being overloaded (e.g., Mangakino).



Challenging soils conditions for septic tank operations (e.g., Pirongia).



Non-compliance for TSS, ammonia, nitrate in some medium-sized and small
plants (Huntly, Ngāruawāhia, Meremere, Matangi).

Grading Human Sewage
(1) Compliance with consents:
Grade

Narrative

A

All human sewage is comprehensively treated as to meet consent conditions, or there are
no (treated) sewage discharges in the catchment.

B

Most human sewage is comprehensively treated as to meet consent conditions. Some
non-compliant, operational issues.

C

Significant issue with meeting compliance.

D

Significant issues in meeting compliance which may result in significant environmental
issues or health risk (as assessed by E.coli concentrations).

(2) Human sewage contact with Papatūānuku (the land):
Grade

Narrative

A

There are no direct human sewage discharges (to the river) in the report card management
unit.

B

Human sewage comes into contact with Papatūānuku and/or an iwi approved approach as
part of the treatment process before discharge to the river.

C

Human sewage is treated to meet consent conditions but does not include contact with
Papatūānuku and/or an iwi approved approach as part of the treatment process.

D

Direct human sewage discharges into the Awa.
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Scoring RCU for Human Sewage
Report Card Unit

BPJ Narrative

Treatment
Grade

Land
Contact
Grade

A

A

NA

NA

Waikato Huka Falls to
Ōhakuri

Taupō – Land irrigation. Atiamuri – ground soakage
trench and septic tanks.

Tributaries Huka Falls
to Ōhakuri

None.

Waikato Ōhakuri to
Karāpiro

Mangakino – septic tanks, ground soakage.
Overloaded during rainfall but trapped and bunded.
Whakamaru – ground soakage trenches. Arapuni –
land disposal.

B

A

Tributaries Ōhakuri
to Karāpiro

Tokoroa – Comprehensive treatment but no land
contact, discharge to Whakauru Stream.

A

D

Waikato Karāpiro to
Ngāruawāhia

Cambridge – Rapid Infiltration beds (nutrient
compliance issues). Hamilton – Advanced treatment
but no land treatment.

B

D

Tributaries from
Karāpiro to
Ngāruawāhia

Small plants all have land treatment.

A

A

Waikato
Ngāruawāhia to Te
Puāha

Ngāruawāhia – Treatment plant + gravel filter, rock
passage; Huntly – Treatment plant + gravel filter, rock
passage; Tūākau/Pukekohe – Treatment plant +
wetland polish; Meremere – wetland rockfilter. All
have some compliance issues with NH3, TSS or BOD).
Raw sewage discharges from baches in the lower river.

D

D

Tributaries from
Ngāruawāhia to Te
Puāha

None.

NA

NA

Waipā mainstem
below Ōtorohanga

Pirongia - Septic tanks but poor draining soils.
Ōtorohanga – treatment plant + rockfilled trench to
Mangaorongo Stream.

A

B

Waipā tributaries

Te Awamutu/Kihikihi – treatment plant + rock-lined
channel to Mangapiko Stream. Te Kūiti – upgraded
plant, but no land/wetland treatment before
discharge to Mangaokewa stream. Ōhaupō – Old
septic tanks.

A-

B

Lake Ngāhewa

None.

NA

NA

Lake Ngāroto

None.

NA

NA

Lake Rotopiko

None.

NA

NA

Lake Rotoroa

None.

NA

NA

Lake Waahi

None.

NA

NA

Lake Waikare

Te Kauwhata – wetlands (recently upgraded plant).

B

B

Lake Whangape

None.

NA

NA
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2.2.6 Water Clarity (Black Disk and Secchi Disk Visibility)
Water clarity and underwater visibility is important for recreational activities such as
swimming and water-skiing. MfE (1994) recommend that to minimise risk of injury while
swimming, you should be able to see at least 1.6 metres underwater. However, people still
may find clarity satisfactory for bathing at lower clarities where these are the norm and
accepted as the background condition. For example, the median clarity of 2 Waipā streams
with completely native forest catchments were 0.67 m and 0.97 m (Quinn and Stroud 2002).
Taking this into account, and following the WRISS (NIWA 2010) and consistent with
‘consistent with the attribute set adopted by the CSG as part of the Healthy Rivers Wai Ora
process’ we adopted 1 m as the bottom line (C/D breakpoint) for the Waikato River and its
tributaries.
Water clarity is also important from an aesthetic point of view – most people prefer to see
clear water in our rivers and lakes - and also impacts on ecology in a number of ways,
including:


Directly affecting visual acuity for both predators and prey.



Directly impacting on food quality for filter and particle feeders (e.g.,
freshwater mussels/kaaeo/kākahi) via the concentration, physical, chemical
and biological characteristics of the particles that determine clarity.

Data Sources
For rivers, where possible, water quality was assessed for the years 2012-2014, except
where noted differently for some parameters. Three years was chosen to minimise the
effect of unusual climate conditions and fit into the expected frequency of report cards
(WRC use 5 years).
For lakes, unpublished data from the last 6 years was used (2009-2015). Because only a few
of our example lakes have long term, continuous monitoring programmes, and the others
have had short-term, one-off programmes, we used a wider time window to encompass
monitoring information from our 8 example lakes.
The main sources of information are:


Waikato River Water Quality Monitoring Programme, monthly sample, 20122014, 10 sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Waikato-River/map/



Regional rivers water quality monitoring programme. Monthly samples, 20122014, 43 sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Our-other-rivers/Water-quality-monitoring-map/



WRC Shallow Lake monitoring programme.
http://www.waikatoregion.govt.nz/Environment/Environmentalinformation/Environmental-indicators/Freshwater/Lakes/

The median for each site was calculated. The overall median of all the individual site
medians is given in the table and scored.
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Grading Water Clarity
Attribute states were assessed using medians (following NPS-FM) on data for all sites within
the mainstem, tributary and lake RCUs (excluding that under the flood flows defined as
those exceeded 10% of time over the long term data record) to bands of A = more than 3 m;
B = ≥1.6 – <3 m; C = ≥1 – <1.6 m; and D = less than 1 m.
Grade

Black Disk (m)

A

≥3

B

≥1.6 – <3

C

≥1 – <1.6

D

<1

Scoring RCU for Water Clarity
Report Card Unit

Total Samples

Median

Grade

Waikato Huka Falls to Ōhakuri

98

4.1

A

Tributaries Huka Falls to Ōhakuri

174

1.2

C

Waikato Ōhakuri to Karāpiro

95

2

B

Tributaries Ōhakuri to Karāpiro

242

1.3

C

Waikato Karāpiro to Ngāruawāhia

68

1.5

C

Tributaries from Karāpiro to Ngāruawāhia

242

0.55

D

Waikato Ngāruawāhia to Te Puāha

105

0.73

D

Tributaries from Ngāruawāhia to Te Puāha

448

0.48

D

Waipā mainstem below Ōtorohanga

72

0.74

D

Waipā tributaries

320

1.1

C

Lake Ngāhewa

ND

Lake Ngāroto

2

0.35

D

Lake Rotopiko

52

1.25

C

Lake Rotoroa

12

1.51

C

Lake Waahi

37

0.28

D

Lake Waikare

35

0.2

D

Lake Whangape

37

0.22

D

2.2.7 E.coli
Risk associated with primary recreation is largely determined by health risks, which in turn
are determined by the risk of disease and by chemical and physical hazards. The quality of
water in which contact recreation activities (e.g., swimming, skiing, paddling, kayaking,
shellfish gathering and consumption) occur needs to be such that neither accidental
ingestion of small quantities of the water nor consumption of shellfish results in illness.
When involved with these activities there is a reasonable risk that water will be swallowed,
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inhaled, or come in contact with ears, nasal passages, mucous membranes or cuts in the
skin, allowing pathogens to enter the body (MfE/MoH 2003).
The risk of catching a water-borne disease is determined by many factors, but of primary
interest is the concentration of pathogenic microorganisms in the water column. Water
contaminated by human or animal excreta may contain a range of pathogenic (diseasecausing) micro-organisms, such as viruses, bacteria and protozoa.

Data Sources
For river, the E coli data from 2009-2014 were used to increase the number of data points
due to the tributary sites only having quarterly sampling until 2013 and the need to have
sufficient samples to calculate the 95%ile values to assess compliance. The Narrows site was
included in the Waikato Karāpiro to Ngāruawāhia RCU because it is below the Cambridge
STP inflow and tributaries that may result in significant influences on E coli between Karāpiro
Dam and the Narrows.
For contact recreation (such as wading and boating) the attribute bands were calculated for
each reach by evaluating the average of the medians of individual sites within an RCU.

Grading E.coli
The NOF attribute states (2014b) were used to grade this indicator. The NOF attribute states
(aka “bands”) have four categories (A, B, C, D) and includes risks associated with both
secondary and primary recreation. The NOF attribute states for secondary contact are
mandatory, while the attribute states for primary contact are optional. The secondary
contact assessment is based on the median data (as E.coli/100 ml), whereas primary contact
are based on the 95th percentile values.
Secondary contact grading:
Grade

Narrative

Annual Median
(E.coli/100ml)

A

People are exposed to a very low risk of infection (<0.1% risk) from
contact with water during activities with occasional immersion and some
ingestion (such as wading and boating).

≤260

B

People are exposed to a low risk of infection (<1% risk) from contact with
water during activities with occasional immersion and some ingestion
(such as wading and boating).

>260 and ≤540

C

People are exposed to a moderate risk of infection (<5% risk) from
contact with water during activities with occasional immersion and some
ingestion (such as wading and boating).

>540 and ≤1000

D

People are exposed to a high risk of infection (>5% risk) from contact with
water during activities with occasional immersion and some ingestion
(such as wading and boating).

>1000
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Primary contact grading:
Grade

Narrative

95%tile
(E.coli/100ml)

A

People are exposed to a low risk of infection (<1% risk) when undertaking
activities likely to involve full immersion.

≤260

B

People are exposed to a moderate risk of infection (<5% risk) when
undertaking activities likely to involve full immersion. 540 / 100 ml is the
minimum acceptable state for activities likely to involve full immersion.

>260 and ≤540

C

No C grade for this indicator. Guided by the NOF which uses A, B and D.

NA

D

People are exposed to a high risk of infection (>5% risk) from contact with
water during activities likely to involve full immersion.

>540

Scoring RCU for E.coli
(1) Wading (secondary contact) grades by RCU for Waikato/Waipā data calculated for all
flows, as the average of the site medians for 2012-2014:
Report Card Unit

No. Sites

Mean Site Medians

Grade

Waikato Huka Falls to Ōhakuri

3

6

A

Tributaries Huka Falls to Ōhakuri

8

88

A

Waikato Ōhakuri to Karāpiro

2

6

A

Tributaries Ōhakuri to Karāpiro

8

216

A

Waikato Karāpiro to Ngāruawāhia

4

166

A

Tributaries from Karāpiro to Ngāruawāhia

7

535

B

Waikato Ngāruawāhia to Te Puāha

4

90

A

Tributaries from Ngāruawāhia to Te Puāha

14

437

B

Waipā mainstem below Ōtorohanga

3

307

B

Waipā tributaries

13

233

A

For full immersion, the attribute bands were calculated for each site by evaluating the
median of the 95%iles of individual sites within a RCU. The majority (81%) of sites did not
meet the minimum acceptable E.coli level (95%ile < 540/100 ml) when calculated using all
data. Excluding samples taken during flood flow conditions (defined as flows exceeded 10%
of the time) reduced non-compliance slightly (to 68% of sites) and moved 1 site from the B
to the A band. 95%ile E.coli levels were generally lower in the mainstem RCUs during the
bathing season (November to April) at non-flood flows than at all times/flows. Notably, the
middle and lower Waikato RCUs (Karāpiro to Ngāruawāhia and Ngāruawāhia to Te Puāha)
were class B during the bathing season/non-flood condition c.f., D at all flows. However, to
be consistent with the Healthy River Waiora processes, the scores for E.coli at all flows were
used for scoring bathing suitability.
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(2) Bathing (primary contact) grades by RCU for Waikato/Waipā data calculated for all
flows, as the median of the site 95%iles for 2009-2014, and for the bathing season (NovApril) at non-flood flows (excluding flows > 10%ile):
Report Card Unit

Sites

All Flows

Grade

Bathing
Season NonFlood Flows

Grade

Waikato Huka Falls to Ōhakuri

3

19

A

21

A

Tributaries Huka Falls to Ōhakuri

8

249

A

280

B

Waikato Ōhakuri to Karāpiro

2

111

A

53

A

Tributaries Ōhakuri to Karāpiro

8

1335

D

846

D

Waikato Karāpiro to Ngāruawāhia

4

823

D

531

B

Tributaries from Karāpiro to Ngāruawāhia

7

2300

D

3620

D

Waikato Ngāruawāhia to Te Puāha

4

1900

D

351

B

Tributaries from Ngāruawāhia to Te Puāha

14

4463

D

4803

D

Waipā mainstem below Ōtorohanga

3

4003

D

3615

D

Waipā tributaries

13

2320

D

2720

D

2.2.8 Blue Green Algae
Algae occur naturally in our rivers, lakes and streams, flourishing during hot and fine
conditions such as those experienced in the summer of 2002/03. Most algae present in
waterways are harmless, but high levels of blue-green algae may be potentially toxic.
In recent years blooms of blue-green algae have been reported throughout New Zealand,
due to a combination of factors including favourable climatic conditions. Blue-green algal
blooms are a common feature in some lakes in the Bay of Plenty and Waikato regions with
high levels recorded most years. In the first few months of 2003, blue-green algal blooms
were recorded in the Waikato River, Lake Taupō and several other lakes. In several cases this
resulted in health warnings being issued.
In early 2010 MfE released new guidelines for measuring and assessing levels of blue-green
algae in waterbodies (MfE/MoH 2009). Warning levels now take into account both the
number of cells and their size. This is referred to as the "biovolume" of blue-green algae.
The 80th percentile is used to compare concentrations with Guidelines 6.

Data Sources
For the report card, the major source of data was unpublished data supplied by Waikato
Regional Council for the years 2012-2014. Routine monitoring has been conducted by WRC
in conjunction with several other agencies since late 2003. Sites are along the Waikato River
and in several of the smaller lakes. We also used unpublished data for Lake Rotoroa
collected for Hamilton City Council by NIWA.

6

Paragraph from http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Waikato-River/Algal-Blooms-in-the-Waikato-region/
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Grading Blue-Green Algae
The guideline value for contact recreation is 1.8 mm3/L which is the national bottom line.
Concentrations above 0.5 mm3/L are regarded as an alert level and accorded a ‘C’ grade.
Background levels are typically reported <0.1 mm3/L.
Grades are for single water bodies. Grades are mostly unsuitable for scoring tributaries
(except for lake and wetland fed streams). It would be more appropriate to score benthic
blue-green algae in these cases, but there is no data.
Grade

Narrative
th

A

80 percentile concentrations of Blue Green toxic algae are less than 0.2 mm3/L

B

80th percentile concentrations of Blue Green toxic algae are greater than 0.2 mm3/L and less
than 0.5 mm3/L

C

80th percentile concentrations of Blue Green toxic algae are greater than 0.5 mm3/L and
less than 1.8 mm3/L
80th percentile concentrations over the 3 years exceed 1.8 mm3/L

D

Scoring RCU for Blue-Green Algae
NB: Not applied to tributaries
Report Card Unit

Count

80%tile

Grade

Waikato Huka Falls to Ōhakuri

99

0.05

A

Waikato Ōhakuri to Karāpiro

130

0.07

A

Waikato Karāpiro to Ngāruawāhia

106

0.01

A

Waikato Ngāruawāhia to Te Puāha

350

0.18

A

Waipā mainstem below Ōtorohanga

ND

Lake Ngāhewa

ND

Lake Ngāroto

30

3.5

C

Lake Rotopiko

ND

Lake Rotoroa

148

2.1

D

Lake Waahi

28

0.7

C

Lake Waikare

30

15.5

D

Lake Whangape

30

23.4

D

2.3

Experience Taura scoring

The taura score for Experience was calculated by a 3 step process. First, the alphabetic
grades for each indicator were converted to numeric grades as in the table below.
Grade

D

C-

C

C+

B-

B

B+

A-

A

A+

Numeric

0

10

20

30

40

50

60

70

80

90
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Second, for each RCU, the numeric scores were averaged for water quality indicators (first
calculated as the average of the minimum of a combined health risk indicator (blue-green
algae and E.coli for primary and secondary contact) and water clarity) and the average
numeric score of the group of access and perception indicators (access, navigation, rubbish,
signage, sewage treatment, land contact of sewage).
Third, the resulting weighted average numeric score was back-converted to alphabetic
grades using the table below.
Numeric
range
Grade

<10

10<20

20<30

30<40

40<50

50<60

60<70

70<80

80<90

90-100

D

C-

C

C+

B-

B

B+

A-

A

A+

This process generated the Report Card Unit (RCU) Grades for Experience in the table below.

Report Card Units

Experience Grade

Waikato Huka Falls to Ōhakuri

B+

Tributaries Huka Falls to Ōhakuri

C+

Waikato Ōhakuri to Karāpiro

B+

Tributaries Ōhakuri to Karāpiro

C

Waikato Karāpiro to Ngāruawāhia

C+

Tributaries Karāpiro to Ngāruawāhia

C

Waikato Ngāruawāhia to Te Puāha

C

Tributaries from Ngāruawāhia to Te Puāha

C-

Waipā mainstem below Otorohanga

C-

Waipā tributaries

C

Lake Ngahewa (volcanic lake)

C+

Lake Ngaroto (peat lake)

B-

Lake Rotopiko (Serpentine Lakes)

B-

Lake Rotoroa (Hamilton)

B-

Lake Waahi

C-
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Report Card Units

Experience Grade

Lake Waikare

C-

Lake Whangape

C-

A ground-truthing assessment by lower river and Waipa iwi supported the report card
Experience grades for all RCUs except the Lake Rotoroa (both considered C+ by iwi). Overall,
this was a good level of agreement. Similar ground-truthing assessment by upper river iwi is
yet to be achieved.

2.4

Other indicators considered but discarded

Satisfaction with Physical Access
Public perception and satisfaction with access to the river could not be scored. This will
require social surveys. We felt that this was adequately covered in the indicator “physical
access”.

Hydroramping issues with access and navigation
We were unable to completely resolve whether hydro-ramping is an issue for access
because we did not find sufficient data or experience. There is a potential conflict with
power generation, but MRP tries to accommodate recreational use within reason. We
recommend that any identified future access issues with hydroramping be incorporated in
physical access or navigation indicators.

Effects of emergent plants on access and navigation
We were unable to find data on access difficulties because of emergent aquatic plants.
There is also a conflict with emergent aquatic plants improving ecological health in lakes and
large rivers through providing habitat. Emergent plants are captured elsewhere (ecological
integrity) and any access issues with emergent plants be incorporated in physical access or
navigation indicators.

Duck itch
We did not proceed with scoring this indicator for two reasons (1) lack of information (2) the
difficulty of addressing this: it is likely that this protozoa has become part of the ecosystem.

2.5

Future scoring

We recommend that future scoring include information, education and “safe to consume
kai”. All three of these new indicators would benefit from mātauranga Māori input in their
development.

Safe to Consume Kai
We could not score “Food basket” health, a measure of whether ‘wild’ kai gathered from the
Awa is safe to eat, e.g., potential consumption limitations because of mercury
concentrations in targeted aquatic organisms. At this time there is insufficient data on Hg
concentrations in kai.
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Information
Te Ture Whaimana includes the following methods to “Actively promote and foster public
knowledge and understanding of the health and wellbeing of the Waikato River among all
sectors of the Waikato regional community.”
Feedback from the community during the WRISS suggested that in order to effectively
participate in the restoration of the river, a number of capacity-building education and
training programmes need to be implemented and that these programmes needed to target
a variety of age groups, audiences and a range of learning preferences. In addition,
inadequate access to information and funding, were also highlighted as barriers to
contributing to decisions and policy development on the current management of the river.
Access to information was an extremely difficult indicator to score. There are potentially
many different ways to do this, but each method required development. We attempted a
measure where the team scored the quality of data available and how easy it was to access
it. However, this became very unwieldy because the report includes over 60 indicators over
the 18 RCU.

Education
There is a great deal of information available for classrooms. However, we were not able to
assess “access” to educational materials in general. This could be scored by users in the
future through a social survey.
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3

Ecological Integrity

Our taonga species have access to healthy habitats, protected from adverse effects
due to adjacent landuse, and enhance our associated practises

3.1

Introduction

Ecological integrity is the abundance and diversity of organisms at all levels (microbes, plants
and animals), and the ecological patterns, processes, and structural attributes responsible
for that biological diversity and for ecosystem resilience (i.e., ability of the ecosystem to
absorb and rebound from pressures and disturbances).

3.2

Scoring Ecological Integrity

The grades for the 2015 Ecological integrity taura is derived using the indicators and
indicator groupings listed below:
Report Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

3.2.1

Physico-chemical
stressors

Dissolved oxygen, temperature, ammonia, dissolved As,
sediment As, sediment Zn.

3.2.2

Riparian Condition

Riparian (native, exotic, buffer) vegetation (in river mainstem,
lakes).
Fencing, shade (in tributaries).

3.2.3

Aquatic plants
(mainstem & lakes)

Emergent aquatic plants, wetland margins, native aquatic plant
condition, exotic aquatic plant condition.

3.2.4

Aquatic plants
(tributaries)

Periphyton, , macroinvertebrates.

3.2.5

Macroinvertebrates

Tributaries only.

3.2.6

Fish

Native fish diversity, exotic fish diversity.

3.2.7

Water birds

Mainstem and tributaries only.

3.2.8

Connectivity

Fish passage (dams and poorly poised culverts, flood gates, tide
gates, pumps in the lower Waikato)
Hydrology.

Individual indicators were scored, then scores were averaged for each indicator group, as in
the table above. The overall Taura grade was calculated as the average of the integrator
group scores to give them equal weight, using the procedures for converting indicator
alphabetic to numeric scores and back calculation to overall Taura grades to outlined in
section 2.3.

3.2.1 Physico-chemical stressors
3.2.1.1

Dissolved Oxygen

Maintaining adequate dissolved oxygen (DO) concentrations is important in achieving
healthy aquatic systems – guidelines seek to maintain dissolved oxygen at sufficiently high
concentrations to prevent adverse effects on freshwater organisms. Reduced dissolved
oxygen levels (hypoxia) can impair the growth and/or reproduction of aquatic organisms and
very low or zero dissolved oxygen levels (anoxia) will kill organisms.
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Water bodies can experience lower DO due to discharge of substances that deplete oxygen
during microbial respiration. These substances have elevated Biochemical Oxygen Demand
(BOD). These materials may also arise through die-off of algal blooms. Nutrient enrichment
(eutrophication) and high light can also impact on DO through high night-time respiration of
excessive growths of periphyton and macrophytes. Unacceptably low DO concentrations
would be managed by controlling discharges and eutrophication.
In addition to the causes of low DO conditions mentioned above, lakes may also experience
lower DO due to benthic sediment oxygen demand. DO depletion in these water bodies can
be exacerbated by sheltered conditions (and hence reduced wind mixing and re-aeration),
and poor mixing (e.g., caused by stratification).

Data Sources for Dissolved Oxygen
For rivers, where possible, water quality was assessed for the years 2012-2014, except
where noted differently for some parameters. Three years was chosen to minimise the
effect of unusual climate conditions and fit into the expected frequency of report cards.
WRC often use 5 years. The main sources of information were:


Waikato River Water Quality Monitoring Programme, monthly sample, 20122014, 10 sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Waikato-River/map/



Regional rivers water quality monitoring programme. Monthly samples, 20122014, 43 sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Our-other-rivers/Water-quality-monitoring-map/



WRC Shallow Lake monitoring programme.
http://www.waikatoregion.govt.nz/Environment/Environmentalinformation/Environmental-indicators/Freshwater/Lakes/

For the river and tributary sites, the maximum and minimum for each site over 3 years was
summarized for each RCU. The median values of these maximum and minimums was scored
and graded using the Table 3.2. The lowest grade of the minimum and maximum was taken
for the indicator value.
In the WRC Shallow Lake monitoring programme, only Lake Waikare has had regular
monitoring for DO. There is also unpublished data for Lake Rotoroa collected by Hamilton
City Council (some of which has been included in the WRC Shallow Lakes monitoring
programme database). Some DO profiles have been run in some of the other lakes, but
these do not cover a wide enough monitoring period.
Regional Ecological Monitoring of Streams (REMS) Programme assesses the ecological
condition of Waikato wadeable streams and measures DO every 1-3 years, depending on
sites. We did not include this data because of its infrequency.

Grading Dissolved Oxygen
We cannot use NOF attribute states (MfE 2014b), which are for rivers below point
discharges, and require special monitoring. We chose two measures to reflect excessive
consumption of DO (respiration, decomposition), or excessive production of DO
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(photosynthesis), and applied the lower grading of the two measures. The units used are %
of the saturation level of DO, that varies with stream temperature.
Grade

Numerical Objectives

A

Minimum >80% saturation

B

Minimum >65% - 80% saturation

C

Minimum >40% – 65% saturation

D

Minimum <40% saturation

Scoring RCU for Dissolved Oxygen
Report Card Unit

Sites

DO min

Grade

Waikato Huka Falls to Ōhakuri

3

91.8

A

Tributaries Huka Falls to Ōhakuri

8

83.2

A

Waikato Ōhakuri to Karāpiro

3

87.2

A

Tributaries Ōhakuri to Karāpiro

8

90.6

A

Waikato Karāpiro to Ngāruawāhia

2

91.0

A

Tributaries Karāpiro to Ngāruawāhia

8

75.1

B

Waikato Ngāruawāhia to Te Puāha

4

82.5

A

Tributaries from Ngāruawāhia to Te Puāha

14

57.65

C

Waipā mainstem below Ōtorohanga

3

75.3

B

Waipā tributaries

13

82.5

A

Lake Ngāhewa

ND

Lake Ngāroto

ND

Lake Rotopiko

ND

Lake Rotoroa1

1 (profile)

55.1

Lake Waahi

ND

Lake Waikare

1

Lake Whangape
1Mean

C

79.1

B
ND

of seasonal depth profiles.

3.2.1.2

Temperature

Temperature affects aquatic ecosystems because it affects oxygen solubility and other
chemical constituents (e.g., ammonia toxicity), but more particularly because it affects the
growth of most aquatic organisms. The temperature of maximum growth rate is referred to
as the temperature optimum. Temperatures above the growth optimum impose thermal
stress on organisms, and lethal effects are reached only slightly higher than (perhaps 5°C
above) the growth optimum temperature.
On a seasonal basis, fastest heating, and therefore fastest rate of temperature rise, occurs
near the summer solstice (22 December). Maximum temperatures are typically achieved a
little later, in late January to early February. Stream and river temperatures also vary
diurnally, with temperature reaching a maximum in the mid to late afternoon with fairly
rapid cooling through the remainder of the day so that minimum water temperatures occur
near dawn. Maximum temperature measured over the summer using continuous sensors in
a forested headwater stream was less than c.17 °C at Whatawhata (Waipā catchment)
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(Quinn et al. 2009). Larger forested streams begin to develop a canopy gap between the
vegetation on either side of the river and expected to have naturally higher maximum
temperatures than the third order headwater streams at Whatawhata (Davies-Colley and
Quinn 1998). Sensitive invertebrate species (stoneflies) and trout start to be impacted by
high temperatures at approximately 19 °C, while hardier species can cope with
temperatures up to ca. 25-30 °C (Elliott, 1977; Quinn and Hickey 1990; Quinn et al. 1994).
Strictly, monitoring needs to take diel variation into account when specifying numerical
values or measurement regimes. The open character and relatively long residence times of
natural lakes mean that their temperature regimes are largely driven by natural processes
(e.g., sunlight and thermal stratification). Consequently, temperature grades were not
applied to lakes.

Data Sources for Temperature
Data sources are similar to Dissolved Oxygen above. For rivers and tributaries, the
maximum for each site over 3 years was summarized. For each RCU, the median values of
these maximum was scored and graded using the Table below.
For lakes, only Lake Waikare and Lake Rotoroa have had regular monitoring for
temperature, and therefore this indicator was not graded for most lakes. Regional Ecological
Monitoring of Streams (REMS) Programme which assesses the ecological condition of
Waikato wadeable streams also measures temperature every 1-3 years, at about 100 sites.
These infrequent measures were not used in scoring the indicator.

Grading Temperature
Temperature grades we used are listed in the table below. These are based on temperatures
found in forested headwater streams and on experiments determining the onset of toxic
effects with New Zealand aquatic species.
Grade

Numerical Objectives

A

Annual T max <18oC

B

Annual T max >18 - 20oC

C

Annual T max >20 - 25oC

D

Annual T max >25oC

Scoring RCU for Temperature
Report Card Unit Area

Sites

Median T Max

Score

Waikato Huka Falls to Ōhakuri

3

20.8

C

Tributaries Huka Falls to Ōhakuri

8

17.7

A

Waikato Ōhakuri to Karāpiro

3

21.8

C

Tributaries Ōhakuri to Karāpiro

8

17.8

A

Waikato Karāpiro to Ngāruawāhia

2

22.1

C

Tributaries Karāpiro to Ngāruawāhia

8

19.2

B

Waikato Ngāruawāhia to Te Puāha

1

22.5

C

Tributaries from Ngāruawāhia to Te Puāha

14

21.3

C

Waipā mainstem below Ōtorohanga

3

22.6

C

Waipā tributaries

13

20.6

C
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3.2.1.3

Ammonia

Ammonia is a basic industrial chemical, a product of organic matter decomposition, a soil
nutrient, and a common constituent or metabolite of human and animal wastes. It
commonly occurs in point source discharges, catchment runoff and receiving waters in the
Waikato region, but usually at low, non-toxic concentrations. The main concerns are
associated with elevated levels in human and animal wastes and in enriched sediments.
Ammonia occurs as two forms that are in equilibrium in water: unionised ammonia (NH3)
and ionised ammonia (NH4+); and its toxicity is mainly associated with the unionised form. Its
toxicity is well characterised. The toxicity of a solution containing “ammonia” depends on
the equilibrium between the two forms, which in turn depends on the pH, temperature and
salinity of the water body.

Data sources for Ammonia
Data sources are the same as for Dissolved Oxygen above. Medians and 95 percentiles
(%iles) were calculated directly as per the NOF guidelines (MfE 2014b), using ammonia levels
adjusted for toxicity at pH 8.

Grading Ammonia
Grade

Narrative

Median

95%tile

A

99% species protection level: no observed effects on any species
tested.

≤0.03

≤0.05

B

95% species protection level. Starts impacting occasionally on the
5% most sensitive species.

>0.03 and ≤0.24

>0.05 and ≤0.40

C

80% species protection level: Starts impacting regularly on the
20% most sensitive species (reduced survival of most sensitive
species)acute effects.

>0.24 and ≤1.3

>0.40 and ≤2.20

D

Starts approaching acute impact level (i.e., risk of death) for
sensitive species.

>1.3

>2.20

Scoring RCU for Ammonia
Report Card Unit

Count

Median

Max

Score Med
NH3-N

Score Max
NH3-N

Waikato Huka Falls to Ōhakuri

3

2.8

19.0

A

A

Tributaries Huka Falls to Ōhakuri

8

6.4

102

A

B

Waikato Ōhakuri to Karāpiro

2

4.9

20.1

A

A

Tributaries Ōhakuri to Karāpiro

7

3.1

24.4

A

A

Waikato Karāpiro to Ngāruawāhia

4

8.9

23.1

A

A

Tributaries Karāpiro to Ngāruawāhia

8

22.9

92.5

A

B

Waikato Ngāruawāhia to Te Puāha

4

4.0

19.4

A

A

Tributaries from Ngāruawāhia to Te Puāha

14

7.9

106

A

B

Waipā mainstem below Ōtorohanga

3

7.8

30.5

A

A

Waipā tributaries

13

5.8

26.5

A

A
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Report Card Unit

Count

Median

Max

Score Med
NH3-N

Score Max
NH3-N

Lake Ngāhewa (NB: anoxic hypolimnion)

3

13

73

A

B

Lake Ngāroto

6

16

179

A

B

Lake Rotopiko (NB: anoxic hypolimnion)

80

36

370

A

B

Lake Rotoroa

26

26

688

A

C

Lake Waahi

48

13

1100

A

C

Lake Waikare

37

5

270

A

B

Lake Whangape

41

5

160

A

B

3.2.1.4

Arsenic in Water

Arsenic (As) is elevated in geothermal fluids in the Waikato region, leading to natural and/or
anthropogenic contamination of waterways. Arsenic in untreated Waikato River water
typically ranges from 0.02 to 0.03 µg/L 7.
Undeveloped geothermal fields such as Ōrākei Kōrako and Wai-o-tapu drain to the Waikato,
as do natural thermal springs on developed fields such as Ohaaki and Mokai. The largest
single discharge of geothermal fluid is, however, separated bore water from the Wairakei
Geothermal Power Station which contributes ~40% of the As in the Waikato River. Prior to
re-injection in 2000, the effluent contributed ~60% of the As in the river (Webster-Brown
and Lane 2005).
Concentrations in some tributaries discharging to the hydrolakes can be relatively high, but
these are probably due to natural discharges from thermal springs. They are unlikely to
change much through future environmental management actions. Arsenic was scored in two
ways 1) toxicity risks to aquatic organisms in the water column, and 2) toxicity risks to
sediment-dwelling animals. Note that that there is little risk to drinking water for humans at
the levels encountered, especially if waters are treated by community water supply
processes. Arsenic risk impacts of food safety are included in the Kai taura.

Data sources for Arsenic
See Dissolved Oxygen above for mainstem and tributaries.

Grading Arsenic in Water
For protection of aquatic health in waters, the ANZECC Guidelines (ANZECC 2000) provide
concentrations for differing levels of protection for both As (III) and As (V), the two
oxidations states that occur in nature. Most of the arsenic in the river will be As (V) - the
more toxic form. ANZECC (2000) trigger values (chronic) values for Arsenic (V) in freshwater
waters:
ANZECC (chronic): Level of protection (µg/L)

As (V)

99%

95%

90%

80%

0.8

13

32

140

7 http://www.waikatoregion.govt.nz/Environment/Natural-resources/Water/Rivers/Waikato-River/Downstream-change-towater-quality/Changes-in-arsenic/).
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For scoring an individual water bodies within the Waikato River catchment for risks to
aquatic organisms from arsenic in the water column, we used the following tables:
(1) Arsenic grades for mainstem rivers and lakes:
Grade

Narrative mainstem and lakes

95%tile As (µg/L)

A

Protection of 95% of species

<13

B

Protection of 90% of species

13- 32

C

Protection of 80% of species

32-140

D

Protection <80% of species

>140

Tributaries to the Waikato mostly have 95 percentile As concentrations less than 13 µg/L.
Some in the upper river, which receive discharges from natural geothermal springs have very
high concentrations. For groups of tributaries, we used the following scoring table:
(2) Arsenic grades for tributaries:
Grade

Narrative mainstem

A

Most tributaries are expected to have As 95%tile concentrations <13 µg/L, but a few
tributaries may have 13-32 µg/L.

B

Most tributaries are expected to have As 95%tile concentrations <32 µg/L but a few
tributaries may have As 95%tile concentrations 32-140 µg/L.

C

Most tributaries are expected to have As 95%tile concentrations <140 µg/L but a few
tributaries may have As 95%tile concentrations >140 µg/L.

D

A significant number of tributaries have As 95%tile concentrations greater than 140 µg/L.

Scoring RCU for Arsenic in Water
Note: Used 2012 data only for mainstem
Report Card Unit

Observations - 95%tile values s

Grade

Waikato Huka Falls to Ōhakuri

35 µg/L.

C

Tributaries Huka Falls to Ōhakuri

Waiotapu Stm (374 µg/L) and Otamakokore Stm (430
µg/L). Slightly elevated concentrations (5 - 11 µg/L)
in most other streams monitored.

D

Waikato Ōhakuri to Karāpiro

36 µg/L.

C

Tributaries Ōhakuri to Karāpiro

Waipāpa Stm (Mokai) (118 µg/L), Tahunaatara Stm
(15 µg/L).

C

Waikato Karāpiro to Ngāruawāhia

24 µg/L.

B

Tributaries Karāpiro to
Ngāruawāhia

Streams (8) monitoring all ≤4.1 µg/L.

A

Waikato Ngāruawāhia to Te
Puāha

20 µg/L.

B

Tributaries from Ngāruawāhia to
Te Puāha

Streams (15) monitoring all ≤4.8 µg/L.

A

Waipā mainstem below
Ōtorohanga

Concentrations < µg/L.

A
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Report Card Unit

Observations - 95%tile values s

Grade

Waipā tributaries

Streams monitoring all ≤1.5 µg/L.

Lake Ngāhewa

May be contaminated with As.

ND

Lake Ngāroto

Expect concentrations <13 µg/L

A

Lake Rotopiko

Expect concentrations <13 µg/L

A

Lake Rotoroa

Surface water concentrations less than ≤9 µg/L

A

Lake Waahi

Expect concentrations <13 µg/L

A

Lake Waikare

Expect concentrations <13 µg/L

A

Lake Whangape

Expect concentrations <13 µg/L

A

3.2.1.5

A

Sediment Arsenic

Elevated concentrations occur down the whole river, and even at Port Waikato (Rumsby
2009). In general, concentrations of arsenic in sediment beds of the hydroelectric lakes are
substantially greater than those found in sediments of the free-flowing part of the Waikato
River downstream of Lake Karāpiro. Calculations show that about two-thirds of the arsenic
found in the river sediments is likely to have come from the Wairakei discharge.
Ōhakuri has the highest sediment concentrations of any of the Waikato River lakes, with As
concentrations exceeding sediment quality guidelines for ecological protection (ANZECC
2000). ANZECC has derived a low interim sediment quality guideline value (ISQG-Low) and a
high interim sediment quality guideline value (ISQG-High). The ISQGs relate to the toxic
effects of trace elements and organic compounds on sediment-dwelling organisms.
The ISQG-Low value is the level below which adverse effects are very unlikely (low likelihood
of toxic effects). As such, it is not a level that is cause for concern but simply the trigger point
indicating the need for further investigation. According to the guidelines, exceedance
‘triggers’ the need for further investigation, and in Lake Ōhakuri, the average exceedance is
about 8 times (with a maximum exceedance of 31 times).
The ISQG-High value is a level at which adverse effects are reported in half of the test
organisms. Concentrations above the ISQG-High value are interpreted as being reasonably
likely to cause significant adverse effects on aquatic organisms (high likelihood of toxic
effects). The ANZECC Guidelines for As in sediments are:
ISQG-Low (trigger value)

ISQG-High

20

70

Data Sources for Sediment Arsenic
There is little systematic studies of As in sediments except for Lake Ōhakuri, Lake Rotoroa
and the Waikato River estuary (Te Puāha). Historical data has been collated by staff at
Waikato Regional Council (N. Kim, pers. comm.) which includes unpublished Waikato
Regional Council data and data from Hickey et al. 1995, Hickey and Martin 1996. More
recent data is available for Lake Ohakuri, Lake Rotoroa and Te Puāha came from Rumsby
(2009, 2011) Rumsby and Combes (2008) [see File “EW lake_sediments.xls” (Nic Kim, WRC,
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pers.comm.), and “Shallow_Lakes_Data_2009-2015 WQ SQ.xlsm”]. The following grades are
Best Professional Judgement based on all these data.

Grading Arsenic in Sediment
(1) Arsenic grades for sediment contamination in single water bodies (mainstem and lakes):
Grade

Narrative for mainstem or lakes

A

As concentrations in sediments are below ISQG-Low.

B

As concentrations in sediments are generally below ISQG-Low, but there may be some
highly localised contamination where As concentrations in sediments are >ISQG-Low but
<ISQG-High.

C

As concentrations in sediments are >ISQG-Low but <ISQG-High.

D

As concentrations in sediments are >ISQG-High.

(2) Arsenic grades for sediment contamination in groups of tributaries:
Grade

Narrative for tributaries

A

Tributaries have or are expected to have As concentrations in sediments below <ISQG-Low.

B

As concentrations in sediments are generally <ISQG-low but a few may have localised As >
ISQG-low but still <ISQG-High.

C

A significant number of tributaries are expected to have As concentrations in sediments
>ISQG-High but < ISQG-High.

D

A significant number of tributaries have As concentrations in sediments > ISQG-High.

Scoring RCU for Arsenic in Sediments
Report Card Unit Area

Arsenic mg/kg.
Usually single values only. Medians are
underscored, ranges given in brackets

Grade

Waikato Huka Falls to Ōhakuri

Ōhakuri 111 (103 – 1340).

D

Tributaries Huka Falls to Ōhakuri

Expected concentrations to be very high (>ISQGhigh) in Waiotapu and Otamakokore Stms, and
elevated (>ISQG-Low) in many other streams.

C

Waikato Ōhakuri to Karāpiro

Maraetai 101, 233. Waipāpa 859, 1520. Karāpiro
222.

D

Tributaries Ōhakuri to Karāpiro

Expected concentrations to be very high (>ISQGhigh) in Waipāpa Stm and Tahunaatara Stms.

C

Waikato Karāpiro to Ngāruawāhia

Near Cobham bridge – 60.

B

Tributaries Karāpiro to Ngāruawāhia

Expect concentrations less than ISQG-Low.

A

Waikato Ngāruawāhia to Te Puāha

Concentrations at Te Puāha usually exceed the
ISQG-Low but not ISQG-High.

B

Tributaries from Ngāruawāhia to Te
Puāha

Expect concentrations less than ISQG-Low.

A

Waipā mainstem below Ōtorohanga

Expect concentrations less than ISQG-Low.

A

Waipā tributaries

Expect concentrations less than ISQG-Low.

A

60

2016 Pilot Waikato River Report Card: Methods and Technical Summary

Report Card Unit Area

Arsenic mg/kg.
Usually single values only. Medians are
underscored, ranges given in brackets

Grade

Lake Ngāhewa

This lake may be contaminated with As.

Lake Ngāroto

4.2.

A

Lake Rotopiko

2.6, 3.1.

A

Lake Rotoroa

Comprehensive study showed mean of 170 mg/kg,
with many samples above ISQG-High.

D

Lake Waahi

7.8.

A

Lake Waikare

19.9 (up to 24.5).

A-

Lake Whangape

8.5.

A

3.2.1.6

ND

Other Sediment Contaminants

Zinc (Zn) is found in most natural waters at low concentrations. Zinc enters natural waters
through weathering and erosion processes and is an essential element for the growth of
plants and animals. Zinc at slightly elevated concentrations is toxic to some aquatic life. Zinc
can accumulate in sediments. Elevated zinc concentrations in receiving waters are caused by
weathering of zinc products used for roofs and other urban infrastructure (e.g., galvanised
zinc), from tyre wear. It is also found in many agricultural chemicals, especially facial
eczema remedies and other pesticides. Very high concentrations can be found in urban
runoff and their receiving waters, in the water column and in sediments (Williamson 1999,
Hickey et al. 2001). Copper (Cu) and lead (Pb) can also be elevated in urban streams and
lakes. Concentrations are often highly correlated with Zn concentrations, so we used Zn as a
surrogate for contamination from Cu and Pb.
ANZECC has derived a low interim sediment quality guideline value (ISQG-Low) and a high
interim sediment quality guideline value (ISQG-High). The ISQGs relate to the toxic effects of
trace elements and organic compounds on sediment-dwelling organisms. The ISQG-Low
value is the level below which adverse effects are very unlikely (low likelihood of toxic
effects). As such, it is not a level that is cause for concern but simply the trigger point
indicating the need for further investigation. The ISQG-High value is a level at which adverse
effects are observed in half of the tests from which the guidelines were derived.
Concentrations above the ISQG-High value are interpreted as being reasonably likely to
cause significant adverse effects on aquatic organisms (high likelihood of toxic effects). The
ANZECC guidelines for Zinc in sediment are:
ISQG-Low (trigger value)
150 (Mistakenly 200 in ANZECC)

ISQG-High
410

Data Sources
There are few systematic studies of Zn in sediments except for Hamilton streams
(Clearwater & Valler 2012, Lake Rotoroa (Rumsby 2011) and the Waikato River estuary (Te
Puāha) (Rumsby 2009). Historical data has been collated by staff at Waikato Regional Council
(N. Kim , pers. comm.) which includes unpublished Waikato Regional Council data and data
from Hickey et al. 1995. [- see File “EW lake_sediments.xls” (Nic Kim, WRC, pers.com), and
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“Shallow_Lakes_Data_2009-2015 WQ SQ.xlsm”]. Historical data was consulted for the
background picture (Williamson 1999, Hickey et al. 2001).

Grading Zinc in Sediments
(1) Zinc grades in mainstem or lakes:
Grade

Narrative for mainstem or lakes

A

Zn concentrations in sediments are below ISQG-Low.

B

Zn concentrations in sediments are generally below ISQG-Low, but there may be some highly
localised contamination where As concentrations in sediments are >ISQG-Low but <ISQGHigh.

C

Zn concentrations in sediments are >ISQG-Low but <ISQG-High.

D

Zn concentrations in sediments are >ISQG-High.

(2) Zinc grades in groups of tributaries:
Grade

Narrative for tributaries

A

Tributaries have or are expected to have Zn concentrations in sediments are below ISQGLow.

B

Most tributaries have or are expected to have Zn concentrations in sediments <ISQG-Low. A
few reaches in towns may have Zn in sediments>ISQG-low but <ISQG-High.

C

Some tributaries are expected to have Zn concentrations in sediments >ISQG-Low but
<ISQG-High. A few reaches in towns may have Zn concentrations in sediments >ISQG-High.

D

A significant number of tributaries have Zn concentrations in sediments >ISQG-High.

Scoring RCU for Zinc in Sediments
Report Card Unit

Zinc mg/kg (Usually single values only)

Grade

Waikato Huka Falls to Ōhakuri

52

A

Tributaries Huka Falls to Ōhakuri

Concentrations expected to be below ISQG-Low.

A

Waikato Ōhakuri to Karāpiro

66, 103, 89

A

Tributaries Ōhakuri to Karāpiro

Concentrations expected to be below ISQG-Low.

A

Waikato Karāpiro to
Ngāruawāhia

70

A

Tributaries Karāpiro to
Ngāruawāhia

Concentration elevated in urban streams but rarely
exceed ISQG-high because catchment partly rural and
mostly coarse sediments.

C-

Waikato Ngāruawāhia to Te
Puāha

Concentrations expected to be below ISQG-Low.

A

Tributaries from Ngāruawāhia to
Te Puāha

Apart from drains in Huntly, Ngāruawāhia, Tūākau , and
along SH1, concentrations in streams are expected to be
less than ISQG-Low.

B

Waipā mainstem below
Ōtorohanga

Expect concentrations less than ISQG-low.

A
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Report Card Unit

Zinc mg/kg (Usually single values only)

Grade

Waipā tributaries

Expect concentrations less than ISQG-low, apart from
small streams or drains in Te Kūiti, Ōtorohanga, Te
Awamutu.

B

Lake Ngāhewa

Concentrations expected to be below ISQG-Low.

A

Lake Ngāroto

Concentrations expected to be below ISQG-Low

A

Lake Rotopiko

143. 139

A

Lake Rotoroa

Mean 182 (4/45 exceed ISQG-High)

C-

Lake Waahi

89

A

Lake Waikare

50

A

Lake Whangape

80

A

3.2.2 Riparian Condition
3.2.2.1

Introduction

River and stream riparian areas contribute to the ecological integrity (having a strong
influence on stream habitat) and aesthetic appeal of the awa, enhance terrestrial
biodiversity and can act as a “last line of defence” in controlling contaminant inputs.
The largest group of projects funded by WRA are revegetation of river and stream banks,
mostly involving planting native species and controlling exotic and invasive pest plants.
Many of these have a high educative component involving communities and schools. Some
are mainly targeted at restoration of urupā, but here the major restoration technique is still
revegetation. Of the 32 projects funded in 2011 and 2012:


15 are small scale and will have highly localized vegetation benefits.



7 involve long reaches of main stems of the Waikato or Waipā, and so have
the potential for major vegetation and access benefits for the Waipā or
Waikato main stems.



10 involve whole or significant proportions of stream systems, and so have the
potential for major benefits to those systems, including canopy closure and
water quality effects.

The importance of the latter can be seen in the river lengths. The mainstem of the Waikato
includes 340 km of 7th order stream. The total length of 3rd to 7th order streams is 4,448 km.
The total length of REC mapped streams is 17,112 km. However, the actual stream length is
substantially longer than that mapped by REC because it does not plot streams until they
have a catchment over 20 ha, which underestimates the length of headwater streams (NIWA
2010).
There is no systematic survey of riparian condition throughout the whole catchment. There
were 3 sources of information used in this report card, two involving tributaries and one
involving lakes and part of the mainstem.
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1.

WRC samples % stream length fenced randomly at 200 x 1km-long stream
reaches on 0 to 6th order streams, as an indicator of riparian condition. This
aspect of riparian systems has been monitored by WRC at 5 yearly surveys
(2002, 2007, 2012) (Jones et al. 2015). The surveys measure stream fencing,
livestock access, bank erosion, riparian vegetation and riparian condition in
pastoral catchments within the Waikato region.

2.

WRC assessed stream shade in about 100 sites on wadeable streams. This is a
good measure of vegetation height and density, and so reflects riparian
condition (WRC REMS unpublished database).

3.

Lakes (including hydrolakes) were assessed for riparian condition in a survey
of significant natural areas in the Waikato Basin (Wildlands 2011). This
included assessments of native flora, exotic flora, narratives on fencing and
extent of forest/bush/scrub in buffering the lakes from developed land.

The information from the lake riparian assessment was used directly to score riparian
condition. Scoring riparian condition on streams and rivers throughout the RCU was much
more challenging and required developing a grading and scoring systems that could be
extrapolated throughout the RCUs. This is described in the next subsection.
3.2.2.1
Riparian Condition in Streams and Rivers: Data Sources and
Development

The WRISS Approach
In the WRISS (NIWA 2010), information source (1) above was used to assess the riparian
condition for 0 to 6th order streams using data from 2007. Unfortunately, the 2012 data on
fencing only was (generously) made to the team while it is (at time of writing) still being
processed by WRC staff. Therefore, we have been unable to use 2012 data on vegetation
type.
Also in the WRISS (NIWA 2010) an attempt was made to provide an initial categorisation of
the vegetation layer in 15 m wide bands on either side of the 7th order mainstem of the
Waikato River and along the 6th order mainstem of the Waipā between Ōtorohanga and
Ngāruawāhia. This used the NZ Land Cover Database 2 (LCDB2; developed from satellite
images in 2001). Unfortunately, visual inspection of riparian vegetation type using satellite
imagery (Google Maps) indicates substantially more tree cover than indicated by LCDB2,
suggesting that the LCDB2 may be very unreliable for identifying riparian vegetation cover.
For example, the satellite imagery for the central Waikato section indicates <20% grassland
(without any riparian trees) and a predominance of willows and alders, whereas LCDB2
indicates 53% pastoral grassland. This together with the fact that the database is dated
(2001), meant that we did not pursue use of the LCDB2 database for assessing riparian
condition in the main stem.

Stock Access
The access of livestock to riparian areas and streams is a key driver of water quality and
riparian condition in the pastoral farming systems that dominate productive land use in the
Waikato/Waipā catchments. Jones et al. (2015) investigated the relationships between the
% fencing of reaches/livestock access and riparian condition factors in the Waikato Region
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and found significant negative relationships with soil disturbance and stream bank erosion.
This provides support for the use of % stream length fenced as an indicator of riparian
condition in the report card. This aspect of riparian systems has been monitored by WRC 5
yearly surveys (2002, 2007, 2012) and is therefore the focus of the riparian scorecard in the
report card.
The results for four Waikato/Waipā zones are summarised in the table below. The
proportion of stream length fenced was highest for drains and larger streams (order 5 and
6), likely reflecting the ease of fencing drains and farmers’ priority to fence livestock out of
larger streams to protect stock from drowning. This suggests that fencing of the mainstem
will be high relative to these data for tributaries.
There has been a significant increase in the proportion of stream length fenced on both
sides of waterways between 2002 and 2012, resulting in an overall increase in proportion
fenced across the Waikato Region from 34% to 51%. The increase has been greater along
streams on dairy farms (25% increase to 70% in 2012) than drystock farms (7% increase to
29% in 2012), reflecting the requirement of the Dairying and Clean Streams Accord for dairy
farmers to have their “Accord streams” (those wider than a stride (ca. 1m) and deeper than
a redband (0.3 m) to be fenced by 2013). Over the 5 years to 2012, the rate of change was
about 3.5% of bank length per year for dairy and about 0.2% of bank length per year for
drystock. The proportions and dairy and dry stock streams surveyed and their rates of
increase in fencing between 2007 and 2012 were used to estimate the total fencing in 2014.
Scores for dairy and drystock streams in 2012 were estimated from the regional average
differences in total fencing between dairy and dry stock streams (70% and 29%, respectively)
and the number of streams surveyed in each RCU. The % fencing in 2014 was calculated
from the 2012 data applying the annual average % increases of 3.5% for dairy farms and
0.2% for dry stock farms for the 2007-2012 period measured by Jones et al. (2015).

Shade
Shade is a good measure of vegetation height and density, and so reflects riparian condition.
Shade was measured in the REMS surveys using a densiometer at 92 sites in 2013/14. Shade
was recorded as 0% (no shade) and 100% (full shade).
There has been little change in woody vegetation within riparian areas over the last decade.
Amongst the RCUs, % woody vegetation in highest in the Upper Waikato (Huka to Ōhakuri
plus Ōhakuri Dam to Karāpiro = 44.9%), followed by the Waipā (21.7%), mid-Waikato
(15.7%) and least in the Lower Waikato (15.1%). This may reflect the natural predominance
of riparian wetland plants in the mid and lower Waikato to some extent.

Grading Riparian Condition of Streams and Rivers
There are no accepted conventions for setting riparian attribute states based on the
proportion of the streams that are effectively fenced. The categorisation we adopted in the
following table is based on knowledge that riparian condition increases with % effective
fencing. We assume that a very high level of livestock exclusion fencing (≥80%) will deliver
the best riparian condition (as supported by the WRC analysis - Jones et al. 2015) and
minimise direct livestock impacts on receiving water quality (particularly pathogens and
suspended sediment/clarity). The B (“good”), C (“fair/marginally acceptable”) and D
(“poor/fail”) bands are slightly arbitrary but represent our best professional judgement.
2016 Pilot Waikato River Report Card: Methods and Technical Summary

65

% Effective Fencing
(lower bound)

Fencing Grade

Shade (Band)

Shade Grade

0

D

0-<10

D

35

C-

10-<20

C-

43

C

20 - <30

C

51

C+

30- <40

C+

59

B-

40-<50

B-

67

B

50-<60

B

75

B+

60-<70

B+

80

A-

70-<80

A-

86

A

80-<90

A

93

A+

90-100

A+

Scoring RCU for Riparian Condition Streams and Rivers
Summary of some key results from the WRC’s 2012 stream riparian assessment surveys and
estimated fencing and scores in 2014 (from % dairy and dry farms and annual % increase in
fencing in 2007-12):
Tributary RCUs

No
Sites

%woody
veg

% ≥5m
wide buffer

% Effective
fencing 2012

Estimated %
effective
fencing 2014

Riparian
score 2012

Riparian
score
2014

Huka to Karāpiro

68a

44.9

57

67

70.3

B

B

Karāpiro to
Ngāruawāhia

27

15.7

43

55

57.2

C+

C+

Lower Waikato

46

15.1

10

45

46.5

C

C

Waipā

79

21.7

47

56

58.3

C+

C+

a

, 20 of the “Ōhakuri & Karāpiro” RCU sites were in the Huka to Ōhakuri RCU and the remaining 48
were in the Ōhakuri Dam to Karāpiro RCU.
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Estimated % total fencing for streams on dairy and dry farms by RCU in 2012 and 2014 and
scores for 2014. Please note that these scores were not included in the grades in the 2015
pilot report card:
Tributary
RCUs

2012 %
fenced

Dairy
No

Dry
No

Prop
Dairy

Calc
Dairy %
fence
2012

Calc Dry
stock %
fence
2012

Dairy %
2014

Est
Dry %
total
2014

Dairy
fencing
score
2014

Drystock
fence score
2014

Huka Karapiro

66.6

45

23

0.66

94.2

39.0

100.9

39.2

A+

C-

Karāpiro to
Ngāruawāhia

54.2

19

8

0.70

76.6

31.8

82.1

31.9

A-

D

44

28

18

0.61

62.2

25.8

66.7

25.9

B-

D

55.4

49

30

0.62

78.3

32.5

83.9

32.6

A-

D

Lower
Waikato
Waipā

Amount of shade recorded in tributaries in REMS during 2013-14 and calculated grades
based on mean shade:
Tributary RCUs

Count

Mean

Median

Grade

Huka to Ōhakuri

7

52.2

48.9

B

Ōhakuri to Karāpiro

19

43.9

33.3

B-

Karāpiro to Ngāruawāhia

7

32.3

33.2

C+

Lower Waikato

30

36.5

26.5

C+

Waipā

30

41.2

27.1

B-

3.2.2.3

Lake Riparian Condition

Data Sources for Lake Riparian Condition
Lake riparian condition was an important attribute assessed for Significant Natural Areas –
Lake Ecosystems conducted by Wildlands (2011) for the WRC. It included assessments of
‘Native condition –plants’, ‘Exotic condition – plants’, ‘Catchment/surrounding landscape’.
The scoring system used in Wildlands (2011) was:
1.

Native condition -plants: High diversity and abundance (5), Good diversity (4),
Moderate diversity and/or abundance (3), Low diversity (2), Very low diversity
and abundance (0).

2.

Exotic condition – plants: Dominated by exotic plants (0), Moderate
abundance (2), Low abundance (3), No exotic plants (5).

3.

Catchment/surrounding landscape: >60% (5), >30% & stock excluded (4),
>30% but stock access (3), <30% but well buffered (3), Partial buffer with no
stock access (2), Partial buffer with stock access (1), No buffering with or
without stock access (0).
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The first 2 scores for native and exotic condition refers to whole riparian zone and include
emergent and submerged plants. We added the scores and then graded these scores using
the information presented in the following tables, while adjusted these scores subtracting
the aquatic riparian condition as best we could based on the narrative accompanying the
assessment, the teams experience and other information (e.g., Dean-Spiers et al. 2014).

Grading Lake Riparian Condition
Grade
A

68

Sum of scores (see Wildlands 2011)

B

≥11 (maximum 15 possible).

C

4-7

D

≤3 (minimum zero possible).

8-10
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Scoring RCU for Lake Riparian Condition
Lake

Grade

Total
score

Score

Narrative

Aratiatia

C

6

2,2,2

60 ha lake with a relatively low diversity of indigenous aquatic/wetland vegetation types due to it being more riverine
than lacustrine in nature. Water velocity precludes extensive submerged macrophytes but turf communities present in
the varial zone, and are better represented and more abundant than in the other hydro lakes. Vulnerable to water level
change. Lake well buffered in parts, poorly other parts. Some diversity of indigenous species associated with wetland
vegetation.

Ōhakuri

C-

6

3,2,1

Moderate diversity of indigenous species associated with wetland vegetation. Lake well buffered in parts but narrow or
lacking in others, and stock may have access in some areas. Geothermal margins present in parts which support shrubland
and scrub on heated or hydrologically altered ground. Exotic plants dominate submerged macrophytes.

Whakamaru

C

6

3,2,1

Moderate diversity of native vegetation types and these are largely confined to a few areas of relatively limited extent.
Plantation forestry is immediately adjacent to the lake along parts its northern side, and grazed pastoral land adjoins the
lake along parts of its southern side.

Maraetai

C

7

4,2,1

Large lake with a moderate diversity of native vegetation types. Lake well buffered in parts but narrow or lacking in
others, and stock may have access in some areas. Highly representative marginal herbaceous vegetation but only a
moderate diversity of indigenous species associated with plant communities now?

Waipāpa

B+

10

4,2,4

Moderate to high diversity of indigenous aquatic vegetation types. Club rush stands and other indigenous emergent
species. Close to 50% of catchment covered in indigenous vegetation. Moderate to high diversity and abundance in
wetland and emergent macrophyte zones. Submerged macrophytes dominated by exotic plant species.

Arapuni

C

6

3,2,1

Only a moderate diversity of native vegetation types. Most significant of Waikato River hydrolakes in terms of wildlife and
wildlife habitat values. Lake well buffered in parts, poorly other parts. Highly representative marginal herbaceous
vegetation and relatively high diversity of indigenous species associated with this vegetation. Low diversity in other two
zones. Exotic plants dominate submerged macrophytes. Wetland vegetation vulnerable to further encroachment of
weeds such as willow.
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Lake

Grade

Total
score

Score

Karāpiro

C

6

3,2,1

Only a moderate diversity of native vegetation types. Regionally important for wetland birds but of lesser significance
than Lake Arapuni as lacks the extensive swampy terraces located on Arapuni. Some diversity of indigenous species
associated with wetland vegetation and emergent macrophytes. Exotic plants dominate submerged macrophytes Lake
well buffered in parts but narrow or lacking in others, and stock may have access in some areas.

Ngāhewa

B

9

3,3,3

Since essentially de-vegetated in 2004, submerged vegetation in Lake Ngāhewa has made a partial recovery. Although the
presence of Lagarosiphon major has resulted in a moderately high Invasive Impact score. Emergent macrophytes and
wetland vegetation largely native and reasonably diverse (3), and have a relatively low abundance of exotic plants (3).
Four predominantly native wetland vegetation types recorded. Lake well buffered with no stock access. Photos show
great emergents + riparian.

Ngāroto

C+

7

3,2,2

Sinuous margin with large and variable wetland and emergent plant zones, with moderate diversity and abundance of
native plants. The margins of Lake Ngāroto are a mix of exotic and native plant communities, including raupō reedland,
willow, and swamp meadow wetlands. Large fenced buffer. Moderate abundance of exotic species, including crack and
grey willow, and gypsywort. Mānuka scrubland occurs in drier areas, largely as a result of an active planting programme
that began from the mid-1990s.

Rotoroa

C

4+2

0,2,2

Moderate abundance of exotic species in both the submerged and emergent plant zones. Submerged vegetation zones
are dominated by native species and there are large stands of native emergent vegetation around the lake.

Serpentine E

B

9

4,3,2

Serpentine N

9

4,3,2

Extensive beds of emergent vegetation. Lakes partially buffered by marginal vegetation. Grey willow is the main exotic
species at the wetland that was sprayed by DoC in 2007. Submerged macrophytes are entirely composed of native
species, as is most of the emergent vegetation.

Serpentine S

9

4,3,2
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Narrative
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Lake

Grade

Total
score

Score

Narrative

Waahi
(increase score
to reflect
totally fenced)

B

7+2

3,2,2

Range of wetland, emergent (and lake turf plant communities). Lake edge fenced (100%). All tributaries flow through
wetlands into the lake. Wetland zone is dominated by exotics particularly grey willow and pasture grasses. Good
diversity of native plants (understorey?) in the wetland, emergent and lake turf communities. Wetlands on the eastern
and western sides of Lake Waahi have also been identified as some of the largest, unprotected examples of freshwater
wetland vegetation of their types within the Meremere ecological districts (Dean-Spiers 2014). When surveyed in 1993, it
had the most diverse lake turf communities in the lower Waikato and is likely to have retained this feature. Most
recently, in 2010 submerged plants were restricted to sparse (≤5% cover) milfoil fringes at the extreme shore edge (<0.3
m depth), while offshore stands of the reed Eleocharis sphacelata were also greatly reduced in extent. Photos show both
bare and densely vegetated shoreline.

Waikare

C

6

2,2,2

Some of the lake margin fenced. Very large shallow lake with remnant wetlands dominated by willow. Some large beds of
emergent native vegetation. Wetland vegetation dominated by grey willow and heavily grazed with an understorey also
dominated by exotic species. Emergent plant zone has several native species in moderate and low abundances (e.g.,
raupō, lake club rush, spike sedge and marsh clubrush).
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Lake
Whangape

72

Grade

Total
score

Score

Narrative

C+

7

3,2,2

Some buffering of tributaries and some fencing of the lake margins. Large areas of willow forest and a lot of lake margin
dominated by pasture. Good diversity of native plant communities in the wetland plant zone and while the emergent
plant zone is no longer extensive it is mainly comprised of native species. Almost 14km of the lake’s shoreline supports
significant amphibious turf communities during late summer/early autumn.
The Awaroa arm of Lake Whangape contains 32 ha of kahikatea forest making it the second largest area of seasonallyflooded kahikatea forest in the Waikato ecological region after Mangapu River Forest (52 ha).
The pest plant, Alligator weed occurs at Lake Whangape and control work has been ongoing since 2002. The lake has
been declared as a restricted place under the Biosecurity Act, which restricts the activities that can be undertaken to
prevent further spread of alligator weed. Yellow flag has recently spread to Lake Whangape, including the upstream end
of the Awaroa Arm posing a threat to marginal plant communities. Illegal grazing of the lake margins occurs regularly
with considerable impacts upon the marginal vegetation, including recent plantings. It is estimated that only c.30% of the
margin is fenced, and that up to 20km of fencing may be required to completely fence the lake margin. Waikato Regional
Council has contributed to the costs of c.20 km of fencing (up until June 2006) under its Project Watershed and Clean
Streams initiatives. A lake care group was established prior to this time (in 1998) that completed approximately 11.7 km
of fencing and riparian planting on the shores of Lake Whangape. Many of these fences have temporary gates and it is
evident that the lake margin is still being grazed by adjacent landowners (Wildland Consultants 2011a). In 2010 the
Department of Conservation fenced the entire southern margin of the Tikotiko Arm effectively excluding all stock
resulting in the regeneration of emergent macrophytes in this area. (Wildland Consultants 2011a).
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3.2.3 Aquatic Plants Lakes and Mainstem
3.2.3.1

Emergent Aquatic Plants

Shallow lakes and large rivers often have a band of wetlands and/or emergent vegetation at
the lake shore – an important component of the lake ecosystems. Grazing by pest fish and
cattle, and/or competition from exotic weeds can destroy this vegetation.
Emergent plants in the lake or wetlands are important components of aquatic ecosystems.
They provide habitat and cover for invertebrates, fish, and birds (especially waterfowl), a
surface for colonisation by algae and bacteria. They also reduce water velocity and
encourage the deposition of fine particles, and their roots help to stabilise the bed.
However, it is possible to have too much of a good thing. Dense growths of emergent plants
particularly of invasive introduced species, can smother benthic habitats, reduce
biodiversity, recreation and access.
These indicators apply to the river mainstem and lakes. The wetland extent grades used in
the following tables are also used in the Connectivity group of indicators. They are scored
here because emergent plants and wetlands were scored in the same exercise.

Data Sources
Emergent and wetland plants were scored by Best Professional Judgement by a NIWA
expert, based on extensive experience with lakes vegetation, including hydrolakes (Table
3.25). This was aided by additional narrative summarised from Wildland Consultants (2011)
and Dean-Spiers et al. (2014).

Grading Emergent Aquatic Plants
(1) Lake shore wetland extent grading:
Grade

Narrative Wetland Extent

A

100% of lake/mainstem area

B

50 - <100

C

20 - <50

D

absent

(2) Lake shore emergent plant extent grading:
Grade

Narrative Emergent Extent

A

100% of lake perimeter

B

50 - <100

C

20 - <50

D

absent
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Scoring RCU for Emergent Aquatic Plants and Wetland Buffer Extent
Report Card Unit

Notes

Wetland
buffer extent

Emergent
extent

Waikato Huka Falls to Ōhakuri

Aratiatia: relatively low diversity of indigenous aquatic/wetland vegetation types due to it being more
riverine than lacustrine in nature. Water velocity precludes extensive submerged macrophytes but
relatively abundant and diverse turf communities present in the varial zone. Wetland D, Emergents D
Ōhakuri: Moderate diversity of indigenous species associated with wetland vegetation. Lake well
buffered in parts but narrow or lacking in others, and stock may have access in some areas. Wetland C,
emergent C (if include Mexican water lily).

C-

C-

Waikato Ōhakuri to Karāpiro

Atiamuri no wetlands D, no emergents D.
Whakamaru: Highly representative and diverse marginal herbaceous vegetation but of limited extent.
Wetland C, emergents C.
Maraetai: Highly representative marginal herbaceous vegetation but only a moderate diversity of
indigenous species now. Wetlands D, emergents C.
Waipāpa: Moderate to high diversity and abundance in wetland and emergent macrophyte zones. Club
rush stands. Wetlands D, emergents D.
Arapuni: Highly representative marginal herbaceous vegetation and relatively high diversity of
indigenous species associated with this vegetation. Low diversity in other two zones. Wetlands D,
emergents D.
Karāpiro: Some diversity of indigenous species associated with wetland vegetation and emergent
macrophytes. Wetlands D, emergents D.

D

D

Waikato Karāpiro - Ngāruawāhia

In mainstems, wetlands of relevance are up in catchment, and not around water perimeter.

N/A

D

Waikato Ngāruawāhia to Te Puāha

In mainstems, wetlands of relevance are up in catchment, and not around water perimeter.

N/A

D

Waipā mainstem below Ōtorohanga

In mainstems, wetlands of relevance are up in catchment, and not around water perimeter.

N/A

D

Lake Ngāhewa

Since essentially de-vegetated in 2004, submerged vegetation in Lake Ngāhewa has made a partial
recovery. Emergent macrophytes and wetland vegetation largely native and reasonably diverse, and have
a relatively low abundance of exotic plants. Four predominantly native wetland vegetation types
recorded. Lake well buffered with no stock access. Photos show extensive emergents + riparian areas.
(Mainly spring-fed stream passes through major wetland).

B

B

Lake Ngāroto

Sinuous margin with large and variable wetland (mostly planted) and emergent plant zones, with
moderate diversity and abundance of native plants. The margins of Lake Ngāroto are a mix of exotic and
native plant communities, including raupō reedland, willow, and swamp meadow wetlands. Large fenced
buffer. Moderate abundance of exotic species, including crack and grey willow, and gypsywort.

B

C
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Report Card Unit

Notes

Wetland
buffer extent

Emergent
extent

Lake Rotopiko

Extensive beds of emergent vegetation. Lakes partially buffered by marginal vegetation. Grey willow is
the main exotic species at the wetland that was sprayed by DoC in 2007. Submerged macrophytes are
entirely composed of native species, as is most of the emergent vegetation. Three basins. Wetlands
North A, South C+, East C+. Emergents North A, South C+, East C.

B-

B-

Lake Rotoroa

Moderate abundance of exotic species in both the submerged and emergent plant zones. Submerged
vegetation zones are dominated by native species and there are large stands of native emergent
vegetation around the lake. Emergents B if include water lilies.

D

C+

Lake Waahi

Range of wetland, emergent (and lake turf plant communities). Lake edge fenced (100%). All tributaries
flow through wetlands into the lake. Wetland zone is dominated by grey willow and pasture grasses.
Good diversity of native plants in the wetland, emergent and lake turf communities. Wetlands on the
eastern and western sides of Lake Waahi have also been identified as some of the largest, unprotected
examples of freshwater wetland vegetation of their types within the Meremere ecological districts
Diverse lake turf communities. In 2010 submerged plants were restricted to sparse (≤5% cover) milfoil
fringes at the extreme shore edge (<0.3 m depth), while offshore stands of the reed Eleocharis
sphacelata were also greatly reduced in extent. Photos show both bare and dense shoreline. 132 ha
wetlands, 537 ha lake, 24%. Major decline in emergent since 1999.

C

D

Lake Waikare

Some of the lake margin fenced (>50%). Remnant wetlands dominated by willow and heavily grazed with
an understorey also dominated by exotic species. Some large beds of emergent native vegetation.
Emergent plant zone has several native species in moderate and low abundances (e.g., raupō, lake club
rush, spike sedge and marsh clubrush).

D

D

Lake Whangape

Some buffering of tributaries and only c.30% of the margin is fenced, although improving. Regular illegal
grazing of the lake margins occurs regularly with considerable impacts upon the marginal vegetation,
including recent plantings. Large areas of willow forest and a lot of lake margin dominated by pasture.
Good diversity of native plant communities in the wetland plant zone and while the emergent plant zone
is no longer extensive it is mainly comprised of native species. Extensive amphibious turf communities.
The Awaroa arm of Lake Whangape contains 32 ha of kahikatea forest making it the second largest area
of seasonally-flooded kahikatea forest in the Waikato ecological region.

A

D
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3.2.3.2

Invasive Aquatic Pest Plants

Plant pests have had a major impact on the Waikato lakes, with very few waterbodies not
currently impacted by a range of species. Impacts include displacement of diverse native
vegetation and fauna associated with this, changes in physicochemical environment (e.g., pH
and DO fluctuations, modification of lake sediments etc.,) and impacts on water body uses.
In many Waikato lakes, especially in the lower lakes, invasive weeds (along with
eutrophication) have been implicated in the switch from a vegetated to a turbid planktonic
algal dominated state.
A number of invasive weeds have been classed as ecological transformer species, with their
presence at a water body either linked with a D class or a high likelihood of this status
occurring in the short to medium term (C class). In the Waikato, these species are hornwort
(Ceratophyllum demersum), egeria (Egeria densa), lagarosiphon (Lagarosiphon major),
alligator weed (Alternanthera philoxeroides), and yellow flag iris (Iris pseudacorus). A range
of other transformer species are targeted for eradication under the Waikato RC Pest
Management Plan, with the expectation that these would be eradicated should they be
detected at any of the sites. Lake SPI, specifically the Invasive Impact Index (III), is the main
tool used to determine level of impact. LakeSPI score (integrated III and native condition)
and pest species are included in assessment. None of the example lakes score an A rating
but at least two such systems are present in the Waikato, the karst lake Koraha and the
volcanic lake Rotopounamu.

Data Sources
NIWA was contracted by Waikato Regional Council to assess the condition of selected lakes
within the Waikato Region using LakeSPI; a method that uses Submerged Plant Indicators
(SPI) to assess, monitor and report on lake condition. This has been carried out over a
number of years. A total of fifty-two Waikato lakes have been assessed using LakeSPI to
describe:


pristine condition (lake plant communities in pre impacted times)



historical condition (lake condition as described by historical data)



present day condition (most recent data).

The indicators used to describe aquatic pest plants were based on: 1) Invasive species (the
Invasive Impact Species measured in LakeSPI); and 2) Whether transformer species are
present. The latest report of Burton et al. (2015) was used to inform the grades used for
these indicators.

Grading Invasive Pest Plants
Grade
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Narrative Invasive Pest Plants

A

No invasive species, Invasive Impact Index (III) = 0.

B

No transformer species, III = 0-20.

C

Transformer species present, III 20<90.

D

III >90 or lake in turbid de-vegetated state.
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Scoring RCU for Invasive Plants
Report Card Unit

Waikato Lakes assessment using LakeSPI (from Burton et al 2015)

LakeSPI
Score

Grade

Waikato Huka Falls to
Ōhakuri

Aratiatia: hornwort, egeria, lagarosiphon present and dominant. III 84, LakeSPI score 27 moderate – higher native vegetation
values than other hydro lakes. C.
Ōhakuri: hornwort, egeria, lagarosiphon present and dominant. III 96, LakeSPI score 14 poor. D.

20

C-

Waikato Ōhakuri to
Karāpiro

Whakamaru: hornwort, egeria, lagarosiphon present and dominant. III 96, LakeSPI score 10 poor.
Maraetai hornwort, egeria, lagarosiphon present and dominant. III 97, LakeSPI score 9 poor.
Waipāpa: hornwort, egeria, present and dominant. III 96, LakeSPI score 12 poor.
Arapuni: hornwort, egeria, present and dominant. III 97, LakeSPI score 12 poor.
Karāpiro: hornwort, egeria, present and dominant. III 97, LakeSPI score 9 poor.

10

D

Waikato Karāpiro Ngāruawāhia

Hornwort, egeria, lagarosiphon present and dominant. Limited alligator weed and yellow flag iris (under management by WRC).

D

Waikato Ngāruawāhia to
Te Puāha

Hornwort, egeria, lagarosiphon present and dominant. Widespread alligator weed and yellow flag iris, especially in lower
reaches (under management by WRC). Also Californian bulrush in estuarine area (lower delta and Maioro Bay) another
transformer sp.

D

Waipā mainstem below
Ōtorohanga

Limited macrophytes in lower reaches due to high turbidity, unsure of upper reaches but likely to be at least one of the
submerged transformer spp.

Lake Ngāhewa

Lagarosiphon dominant III 67, LakeSPI score 29 moderate.

29

C

Lake Ngāroto

Devegetated III 0, LakeSPI score 0 non-vegetated.

0

D

Lake Rotopiko

Entirely composed of native species apart from invasive Utricularia gibba
Three basins North III 11 N LakeSPI score 80 excellent; East III 33, LakeSPI score 66 high: South III 25, LakeSPI score 67 high.

67

B

Lake Rotoroa

Egeria patchy, some native species but submerged vegetation in decline, Yellow flag iris nearly eradicated by WRC. Last LakeSPI
was in 2010: III 37, LakeSPI score 20 high (but lake seems to be heading towards non-vegetated).

20

D

Lake Waahi

Devegetated III 0, LakeSPI score 0 non-vegetated.

D

D

Lake Waikare

Limited alligator weed and yellow flag iris (under management by WRC). Devegetated III 0, LakeSPI score 0 non-vegetated

D

D

Lake Whangape

Widespread alligator weed and limited yellow flag iris (under management by WRC). Devegetated III 0, LakeSPI score 0 nonvegetated.

D

D
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3.2.4

Aquatic plants in streams

3.2.4.1

Macrophytes

Macrophytes are important components of aquatic ecosystems. They provide habitat and
cover for invertebrates and fish, and a surface for colonisation by algae and bacteria. They
also reduce water velocity and encourage the deposition of fine particles, and their roots
help to stabilise the bed. However, it is possible to have too much of a good thing. Dense
growths of macrophytes particularly of invasive introduced species, can smother benthic
habitats, and reduce biodiversity, recreation and access. In flowing systems, they can
impede water flow, and their photosynthesis-respiration cycle can cause wide fluctuations in
dissolved oxygen and pH (Parkyn et al. 2010). Macrophyte growth in streams is strongly
controlled by light availability and should respond to riparian planting. In many Waikato
streams, macrophytes have spread as a result of increased light climate and nutrient
enrichment from runoff and consequently, are seen as a form of water quality degradation.

Data Sources
Macrophyte occurrence and cover was obtained from unpublished data from the Waikato
Regional Council’s Regional Ecological Monitoring of Streams (REMS) Programme. REMS
data for 2013 and 2014 included 134 observations of macrophyte cover as submerged and
emergent plants at 99 tributary sites. Macrophyte cover estimates were made using the
methods outlined in Collier et al. (2014). Channel clogginess was calculated (Collier et al.
(2014) and states/grades were assigned to the RCU mean value using the proposed
suitability for trout fishing bands of Matheson et al. (2015) in the following table.

Grading Macrophytes in Streams
Attribute states for macrophyte channel clogginess (defined in Collier et al. (2014) in relation
to suitability for trout fishing recommended in Matheson et al. (2015) was used to grade this
indicator as follows:
Grade

% Channel cross sectional area/volume (CAV)

A

<10%

B

≥10 - <20%

C

≥20 - <30%

D

≥30%

Scoring RCU for Macrophytes in Streams
Summary statistics of maximum channel clogginess at 99 Waikato and Waipā tributary sites
in 2013 and 2014 and grades based on the average (mean) maximum clogginess observed:
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Report Card Unit

Count

Mean

Median

StdDev

Max

Grade

Huka to Ōhakuri Dam

7

4.9

0.1

11.2

30

A

Ōhakuri to Karāpiro Tributaries

24

12.3

2.9

16.4

53

B

Karāpiro to Ngāruawāhia Tributaries

8

21.3

20.1

18.6

49.8

C

Ngāruawāhia to Te Puāha Tributaries

29

26.8

9.6

32.1

95.8

C

Waipā Tributaries

31

19.8

1.0

30.0

98

B

Note: High flows restrict macrophyte biomass in the mainstems of the Waikato and Waipā
natural riverine reaches to the channel margins, so that channel clogginess will be <10% in
all cases (equivalent to an ‘’A class for trout fishing).
Macrophytes are more abundant in the hydrolakes in places than in rivers, but their greater
depth and width will likely still restrict channel clogginess to <10%. Our judgement is that all
the hydrolake and riverine reaches of the Waipā and Waikato have <10% macrophyte
clogginess. We scored emergent and aquatic plants differently in lakes and the mainstems
so clogginess was not scored for these RCU in the report cards.
3.2.4.2

Periphyton

Periphyton is a complex assemblage of benthic algae, bacteria and fungi, which grows on
surfaces in streams. Periphyton is an important food source for stream biota. However,
nuisance growths of periphyton can occur where there is ample light and nutrients. These
growths can make the streambed habitat unsuitable for sensitive invertebrate species, and
make the stream unattractive for swimming and angling (Parkyn et al. 2010). Periphyton
growth in streams is strongly controlled by light availability and should respond to riparian
planting.

Data Sources
REMS data for 2013 and 2014 included 131 observations of visual periphyton cover as mats
and filamentous cover at 98 sites. Weighted periphyton cover was calculated as the % cover
of filamentous algae plus cover of thick mats (>3 mm) divided by 2 (Matheson et al. 2012).
The grades were determined using Weighted Composite Cover (WCC) states for ecological
condition recommended by Matheson et al. (2012), where “excellent = A, “good” = B, “fair”
= C and “poor” = D. The REMS surveys are carried out during summer when periphyton
cover is generally greatest (due to maximum light and temperature and most stable flow
conditions), so the assumption that the maximum cover observed in the REMS surveys
corresponds with the annual maximum is reasonable.
The average site maximum WCC in the tributary RCUs ranged from 1.3 (OT) to 12.8% (Mid
Waikato Tributaries and Lower Tributaries), giving the mean periphyton state as A in all
RCUs. One site in each of Mid – Waikato Tributary and Lower tributary RCUs had WCC > 55%
indicating Poor (D state) conditions.
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Grading Periphyton in Tributaries
Weighted Periphyton cover states in relation to ecological condition of streams, as
recommended in Matheson et al. (2012):
Grade

Annual Maximum Weighted Composite cover (% filament +0.5 x thick mats) (WCC)

A

<20% as annual maximum weighted composite cover.

B

<20-39% as annual maximum weighted composite cover.

C

40-55% as annual maximum weighted composite cover.

D

>55% as annual maximuma weighted composite cover.

Scoring RCU for Periphyton in Tributaries
Summary statistics of maximum weighted composite cover (WCC) of periphyton at 98
Waikato and Waipā tributary sites in 2013 and 2014 and the RCU states based on the
average maximum WCC observed. State based on mean of maximum WCC.
Report Card Unit

No.
sites

Mean

Median

StdDev

Max

Grade

Huka to Ōhakuri tributaries

7

1.3

0

1.9

4.12

A

Ōhakuri to Karāpiro Tributaries

22

6.5

0.22

14.0

60.8

A

Karāpiro to Ngāruawāhia Tributaries

7

12.8

2.4

22.5

61.6

A

Ngāruawāhia to Te Puāha Tributaries

29

12.8

3.4

17.6

50.8

A

Waipā Tributaries

33

4.1

1.3

6.5

25.2

A

The mainstem Waipā and Waikato reaches tend to have limited periphyton cover, likely due
to relatively small (unstable) substrates and low light at the river bed. The maximum annual
WCC cover at the only National River Water Quality Network Waikato site, where cover is
monitored monthly (HM3, near Bridge St), had annual maximum WCC of 3.1% (2012), 2.5%
(2013) and 0% in (2014). Other mainstem sites are likely to have similar or lower periphyton
that HM3 due to substrate and clarity constraints. We conclude that all Waikato and Waipā
mainstem had A grade periphyton cover.

3.2.5 Macroinvertebrates
This indicator measures the presence and numbers of freshwater invertebrates (such as
insects, crustaceans and worms) in rivers across the region. Different types of invertebrates
have different tolerances to pollution and are also affected by quality of their habitat. This
can be used to tell how good the water and habitat quality is by the types and numbers of
invertebrates living in the river.

Data Sources
The state of the macroinvertebrate indicator for the Ecological Integrity Taura was assessed
for tributary sites using the WRC Regional Environmental Monitoring Survey (REMS) for 2013
(2014 data were not available at the time of analysis). The REMS data covered 62 sites with
7-16 sites in each of five the tributary RCUs.
80

2016 Pilot Waikato River Report Card: Methods and Technical Summary

MCI and QMCI scores used the hard bottom (N = 38 sites) and soft bottom (N = 23 sites)
scores as appropriate using information from the REMS habitat assessment at the time of
monitoring. Macroinvertebrate indicator grades from LAWA
(http://www.lawa.org.nz/learn/factsheets/benthic-macroinvertebrates/) and Plafkin et al.
(1989) were used in the 2015 pilot report card for the Waikato River.

Grading Macroinvertebrates
Grade

MCI

QMCI

%EPT Density

%EPT Richness

A

>119

>5.99

>70

>70

B

100-119

5.00-5.90

51-70

51-70

C

80-99

4.00-4.99

25-50

25-50

D

<80

<4.00

<25

<25

Scoring RCU for Macroinvertebrates

a

Metric

RCUa

Count

Mean

Median

StdDev

Min

Max

Grade

MCI

KT

16

119.1

117.7

13.5

87.8

138.5

B

MCI

LT

12

86.2

86.8

22.4

56.6

126.5

C

MCI

MidT

8

80.3

76.0

16.9

59.4

109.2

C

MCI

OT

7

129.7

130.4

4.3

123.2

134.0

A

MCI

WpT

19

115.2

120.0

27.7

59.8

154.2

B

QMCI

KT

16

6.3

6.9

1.8

2.3

8.3

A

QMCI

LT

12

4.4

4.0

1.3

2.8

7.0

C

QMCI

MidT

8

3.2

2.8

1.5

2.0

6.6

D

QMCI

OT

7

7.3

7.2

0.7

6.3

8.2

A

QMCI

WpT

19

5.9

6.5

1.8

2.9

8.3

B

%EPT*

KT

16

60.5

70.0

27.8

3.1

94.2

B

%EPT*

LT

12

14.3

1.5

21.2

0.0

63.0

D

%EPT*

MidT

8

12.4

4.6

21.7

0.0

64.3

D

%EPT*

OT

7

68.1

76.6

24.8

18.6

90.5

B

%EPT*

WpT

19

49.3

57.4

33.9

0.0

90.1

C

%EPT*Taxa

KT

16

25.1

14.2

26.1

0.0

65.5

C

%EPT*Taxa

LT

12

40.0

42.4

19.3

5.9

65.4

C

%EPT*Taxa

MidT

8

41.0

44.5

15.1

13.0

57.1

C

%EPT*Taxa

OT

7

33.3

30.4

22.4

5.0

65.2

C

%EPT*Taxa

WpT

19

43.5

45.8

17.5

0.0

65.4

C

, Report Card Units include: KWT=Waikato tributaries below Ōhakuri Dam to Karāpiro Dam. LWT=Waikato

tributaries below Waipā confluence, MWT=Waikato tributaries below Karāpiro Dam to Waipā confluence,
OWT=Waikato tributaries from Taupō Gates to Ōhakuri Dam, WpT=Waipā Tributaries.
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Where higher weightings were placed on MCI and QMCI rather than EPT metrics.
Report Card Unit

Site N

MCI

QMCI

%EPT
abundance

%EPT
richness

Grade

Huka to Ōhakuri tributaries

7

A

A

B

C

A-

Ōhakuri to Karāpiro Tributaries

16

B

A

B

C

B

Karāpiro to Ngāruawāhia Tributaries

8

C

D

D

C

C-

Ngāruawāhia to Te Puāha Tributaries

12

C

C

D

C

C

Waipā Tributaries

19

B

B

C

C

B

3.2.6 Fish
3.2.6.1

Native Fish Diversity and Abundance

Native fish diversity and abundance are often used as measures of ecological health. In the
Waikato catchment, there are a large number of factors affecting native fish diversity in the
Waikato River catchment, including:


Presence of natural barriers (Arapuni, Aratiatia rapids).



Man-made barriers.



Distance from ocean.



Naturally present.



Stocked by Māori.



Stocked recently.



Habitat quality.



Stressors, competition, water quality.

Consequently, some pristine environments would naturally have had little or no diversity.
Some environments have more diversity now than in past due to transfers. Because of
habitat quality and stressors, competition and water quality, some highly developed
environments still have relatively high diversity but have low abundance.

Data Sources
The Best Professional Judgement of NIWA and WRC fish scientists was used to describe the
current state of this indicator as well as using reviews of lake population assessments
undertaken by Wildland Consultants (2011) and Dean-Spiers et al. (2014).
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Grading Native Fish Diversity and Abundance
Grade

Narrative

A

Good diversity and abundance of native fish relative to expectations to position in catchment.

B

Moderate diversity and abundance of native fish relative to expectations to position in
catchment.

C

Limited diversity and abundance of native fish relative to expectations to position in
catchment (typically only longfins and/or bullies).

D

Poor diversity and abundance of native fish relative to expectations to position in catchment.
(typically 1 or 0 species).

Scoring RCU for Native Fish Diversity and Abundance
Report Card Unit

Note

Grade

Waikato Huka Falls to
Ōhakuri

Bullies, few smelt, stocked longfin eels. Historically, very low
diversity.

A

Tributaries Huka Falls to
Ōhakuri

Kōaro likely, possibly impacted by trout; few bullies eels.

C

Waikato Ōhakuri to Karāpiro

Eels and bullies added since dams.

B

Tributaries Ōhakuri to
Karāpiro

Historical falls at Arapuni meant low natural diversity, and little
change from this. Eels and bullies added since dams.

A

Waikato Karāpiro to
Ngāruawāhia

Diversity and relative abundance largely unchanged.

A-

Tributaries from Karāpiro to
Ngāruawāhia

Diversity and relative abundance largely unchanged, some
pressure from exotic fish.

A

Waikato Ngāruawāhia to Te
Puāha

Diversity and relative abundance largely unchanged, increased
pressure from exotic fish compared with further upriver

B+

Tributaries from
Ngāruawāhia to Te Puāha

Diverse but reduced abundance through competition and
predation from exotics, habitat change, overfishing.

B-

Waipā mainstem below
Ōtorohanga

Reduction in abundance from eel fishing, habitat degradation,
sediment inputs.

B

Waipā tributaries

Reduction in abundance from eel fishing, habitat degradation,
sediment inputs.

B+

Lake Ngāhewa

Kōaro historically, but strong access limitation. Bullies present.

B-

Lake Ngāroto

One of few peat lakes open to river pre-development. Major
reduction in diversity from 2001 to 2009 (no bullies or eels
captured). Increase in exotic fish diversity and strong exotic
fish pressure.

D

Lake Rotopiko

There is a good diversity of native fish present. Unfished
population of shortfin eels.

B

Lake Rotoroa

Closed pre-development. Shortfin eels, bullies recorded in the
lake.

B

Lake Waahi

Lost giant kōkopu, banded kōkopu, smelt (but can be found in
tributaries), īnanga and eels declined markedly in abundance.
Black mudfish in margins.

D

2016 Pilot Waikato River Report Card: Methods and Technical Summary

83

Report Card Unit

Note

Grade

Lake Waikare

Lost giant kōkopu, banded kōkopu, smelt (but can be found in
tributaries), īnanga and eels declined markedly in abundance.
Black mudfish likely in margins.

D

Lake Whangape

Lost giant kōkopu, banded kōkopu, smelt (but can be found in
tributaries), īnanga and eels declined markedly in abundance.
In 2007 shortfin, longfin eels, bullies, īnanga, smelt, grey
mullet.

D

3.2.6.2

Exotic Fish

Pest fish are major pressures on wetlands, lakes and riverine ecosystems, through predation
of, or competition with, native fish, overgrazing of native plants and aquatic weeds, bottom
disturbance and increasing turbidity. The presence/absence of each of the destructive fish is
a measure of state and pressure on lakes.

Data Sources
The Best Professional Judgement of NIWA and WRC fish scientists was used to describe the
current state of this indicator as well as using reviews of lake population assessments
undertaken by Wildland Consultants (2011) and Dean-Spiers et al. (2014).

Grading Exotic Fish
Grade

Narrative

A

No or minimal impacts: No exotic fish or trout only

B

Minor impacts likely: goldfish, tench, and/or trout

C

Moderate impacts likely: catfish, gambusia, rudd, (and goldfish, tench, trout)

D

Severe impacts likely: abundant koi carp, perch, catfish, gambusia (and rudd, tench, goldfish,
trout)

Scoring RCU for Exotic Fish
Report Card Unit

Note

Grade

Waikato Huka Falls to Ōhakuri

Trout and catfish, and minor-moderate impacts, maybe
impacts on Kōaro.

C+

Tributaries Huka Falls to
Ōhakuri

Likely only trout reach uplands and have minimal effects,
minor impacts in Waiotapu.

A-

Waikato Ōhakuri to Karāpiro

Rudd, trout, catfish.

C

Tributaries Ōhakuri to
Karāpiro

These fish not expected to have impacts in most tributaries.

A-

Waikato Karāpiro to
Ngāruawāhia

Koi and gambusia appear, but they and catfish in low
numbers.

C-
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Report Card Unit

Note

Grade

Tributaries Karāpiro to
Ngāruawāhia

Access, riparian cover, gradient and size do not favour
abundant pest fish. However, catfish and koi in particular
are increasing in abundance in Hamilton City and Taupiri
catchments. Over the past two years, one system fished for
shortfin eels has had CPUE drop markedly whilst catfish
have increased from 1-2 to 20-30 per net.

B-

Waikato Ngāruawāhia to Te
Puāha

Wide diversity of pest fish, but impact limited by riverine
conditions.

C-

Tributaries Ngāruawāhia to Te
Puāha

Koi, catfish and gambusia likely abundant in lowland
streams, but absent in some high quality streams off
ranges.

C-

Waipā mainstem below
Ōtorohanga

Data deficient.

C-

Waipā tributaries

Probably trout only. WRC and Mike Holmes data suggesting
pest species increasing in lower elevation tribs but they
aren’t yet thought to be problematic.

B+

Lake Ngāhewa

Trout and bullies.

A

Lake Ngāroto

Most pest fish in high numbers.

D

Lake Rotopiko

Rudd and catfish.

C

Lake Rotoroa

Most pest fish in high numbers.

D

Lake Waahi

Most pest fish in high numbers.

D

Lake Waikare

Most pest fish in high numbers.

D

Lake Whangape

Most pest fish in high numbers.

D

3.2.7 Water Birds
Waterbird populations depend primarily on habitat quality and pest control. Loss of habitat
throughout the Waikato and the presence of many predators means populations of water
birds will have severely declined. Even common hunted species, such as mallard, are at
populations that require a high degree of management.

Data Sources
Birds associated with water bodies were scored based on information in:


Significant Natural Areas of the Waikato Region – Lake Ecosystems (Wildland
Consultants 2011) (Includes hydrolakes).



Shallow lakes management plan: Volume 2. WRC Technical Report 2014/59
(Deans-Spiers et al. 2014).



The Bird Atlas of New Zealand. This summarises 5 years of extensive
surveying (from 1 December 1999 to 30 November 2004).
http://www.bird.org.nz/atlas.htm.



Birds on line http://nzbirdsonline.org.nz/. New Zealand Birds Online is a
searchable encyclopaedia of New Zealand birds.
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The above information and the Bird Atlas showed a relatively diverse waterbird population
over the catchment, but many species are threatened and only recorded in few places. The
water bodies were graded based on recorded observations and on a native bird score.
Because none of the observations showed a severe absence of waterbirds, there were no D
grades. Because all areas have been severely affected by loss of habitat and by predators,
there are no ‘As’.
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Scoring RCU for Water Birds
The “Bird Score” from adapted from Wildland Consultants (2011) which was based presence/likely presence and conservation status.
Lake or Reach

Grade

Bird
Score

Comments
(Mostly taken from: Significant Natural Areas of the Waikato Region – Lake Ecosystems (Wildland Consultants 2011), Shallow lakes
management plan: Volume 2. (Deans-Spiers et al. 2014).

Aratiatia

C

6

Limited diversity of aquatic and wetland fauna. NZ Dabchick, black, little and little black shags.

Ōhakuri

B

19

Good diversity of wetland birds (Australasian bittern possible, NZ dabchick, Caspian tern possible? Pied stilt, Spotless crake
reported. Black shag and little shag confirmed. Little black shag?), and some species abundant (i.e., shags, scaup, black swan).

Huka - Ōhakuri

B-

-

Overall score.

Whakamaru

B-

9

Good diversity of indigenous birds, and some species may be abundant (e.g., shags, scaup). Pied stilt. NI fernbird possible. Spotless
crake possible. Black shag, little shag. Little black shag possible.

Maraetai

C+

8

Likely to have a moderate diversity of indigenous birds, and some species may be abundant (e.g., shags, scaup). Pied stilt. NI
fernbird possible. Spotless crake possible. Black shag, little shag. Little black shag possible.

Waipāpa

C+

3

Moderate diversity of indigenous birds, and some species may be abundant (i.e., shags, scaup and black swan). Spotless crake,
Black shag, little shag. Little black shag possible.

Arapuni

B+

23

Good diversity of wetland birds, and some species abundant (e.g., shags, scaup). Bittern, NZ dabchick, pied stilt, fern bird, spotless
crake, black, little, little black shags (23).

Karāpiro

B-

14

Good diversity of wetland birds, and some species abundant (e.g., shags, scaup). One record of Australasian bittern but likely to be
an infrequent visitor only. NZ dabchick, Caspian tern, pied stilt, spotless, crake, Black shag, little shag, little black shag. Regionally
important for wetland birds but of lesser significance than Lake Arapuni as lacks the extensive swampy terraces located on Arapuni.

Ōhakuri Karāpiro

B-

-

Overall score.
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Lake or Reach

Grade

Bird
Score

Comments
(Mostly taken from: Significant Natural Areas of the Waikato Region – Lake Ecosystems (Wildland Consultants 2011), Shallow lakes
management plan: Volume 2. (Deans-Spiers et al. 2014).

Karāpiro to
Ngāruawāhia

C

ND

Based on relatively high level of development, canyon type river morphology, refuge for birds during hunting season, lack of
wetlands and other habitat.

Ngāruawāhia
to Te Puāha

B

ND

Based on extensive remaining wetlands and scores in nearby riverine lakes.

Lower Waipā

C

ND

Based on canyon type river morphology, lack of wetlands and habitat cf peat lakes in catchments.

Ngāhewa

C+

6

Relatively low diversity and abundance of both indigenous aquatic fauna, and wetland fauna. Lake supports relatively low numbers
of waterfowl. Waterbird surveys are conducted regularly, and recent DOC surveys in 2009 have confirmed the continued presence
of a range of waterbird species of conservation significance - including NZ dabchick, North island fernbird, and spotless crake.
(Naturally uncommon species black shag, little shag have been recorded at this site or are likely to be there based on available
habitat).

Ngāroto

B+

23

Good diversity of native or migrant birds have been recorded at Lake Ngāroto including 8 threatened species. Twenty nine (29)
species of wetland birds have been recorded from Lake Ngāroto, although bird numbers have been considerably reduced from
historical levels. Several species of special conservation status are known from Lake Ngāroto including one ‘nationally critical’
species (white heron), two ‘nationally endangered’ species (Australasian bittern and grey duck) and one ‘nationally vulnerable’
species (Caspian tern). Important species found occasionally in open water include the New Zealand dabchick, New Zealand scaup,
black shag, and little black shag. A number of species are found feeding, nesting and loafing around the margins of the lake
including black swan, Canada geese, mallard duck, grey teal, and shoveler , banded rail (not recently), spotless crake, and marsh
crake. The white heron, white faced heron; cattle egret, pied stilt; spur winged plover, and occasional South Island pied oyster
catcher are found feeding opportunistically around the margins and meadows. While some species (white heron and Caspian tern)
may only be occasional visitors, Lake Ngāroto is an important part of wetland networks for many species such as the Australasian
bittern. Numbers of many species will have declined over the years due to low water clarity and changes to the wetlands,
macrophytes, and margins, which may have affected these networks.

Rotoroa

C

2

Moderate diversity of native bird species (c. 10 species, including black shag, little shag). No information Dean-Spier 2014.
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Lake or Reach

Serpentine E

Grade

B+

Bird
Score

16

Serpentine N

16

Serpentine S

16

Comments
(Mostly taken from: Significant Natural Areas of the Waikato Region – Lake Ecosystems (Wildland Consultants 2011), Shallow lakes
management plan: Volume 2. (Deans-Spiers et al. 2014).
There is a variety of native bird species, many of which are threatened (Australasian bittern, NZ dabchick, fernbird, Spotless crake,
Black shag, little black shag, little shag). WCEET and the NWT have recently constructed a pest proof fence around East lake with a
view to introducing threatened animals and birds to the area. Intensive pest control is being undertaken within this area in
preparation of this.

Waahi

B+

39

High diversity of bird recorded in the lake during the 1980s (44 species), while unlikely to retain the same values due to macrophyte
collapse, the size of the lake and extent of wetland vegetation should still support good diversity and abundance of native fauna
(White heron, bittern, caspian tern, NZ dabchick, banded dotterel, fernbird, spotless crake, black shag, little black shag).

Waikare

B-

17

A moderate diversity of bird species (white heron, bittern, NZ dabchick, black shag, little black shag) were found in the lake during
surveys in the 1980s and 1990s. Lake Waikare is a significant area for water birds, although its habitat value has declined markedly
since the collapse of submerged aquatic vegetation and the construction of the LWWFCS. In particular, major reductions in the
abundance of black swans and large black shags were observed as a result of habitat changes and reduced food supplies. Mallard
numbers have remained high as the lake provides a daytime refuge for this species.

Whangape

C+

25

Historical record of white heron (1985), bittern, Caspian tern, NZ dabchick, fernbird, Historical record of pied stilt, brown teal
(1985). Spotless crake, Black shag, little black shag. National stronghold for little black shag Fimbristylis velata. Lake Whangape
was identified as a wetland of outstanding value by Moynihan (1986) on the basis of its wildlife values. At that time the lake was a
major waterfowl food resource, and was an important black swan breeding site and moulting site for NZ shoveler.
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3.2.8 Connectivity
Connectivity is critical for water exchange, drainage, storage, floodplain inundation and fish passage
and therefore is a key function in aquatic systems.
In the lower Waikato, riverine lakes and their associated floodplains were regularly flooded by the
river in the past. About half of the 32,000 ha of floodplain in the lower Waikato has been protected
by stop banks, which in turn has markedly reduced natural floodplain habitat. Periodic flooding
would have had large effects on water flows and quality, replenished wetlands and provided a
terrestrial food source for fish, especially tuna. Lake Waikare and Whangamarino Wetland are part of
the present-day floodplain, although their connectivity is controlled to reduce flooding risks to other
land. These two systems are seriously degraded (NIWA 2010). While the reasons for the
degradation are complex, the ongoing degradation of the Whangamarino Wetland will be partly due
to the flood control system. This is currently under investigation.
In contrast to the riverine lakes, many of the volcanic, dune and peat lakes lacked surface
connections to other water bodies and water areas expanded during large rains and wet seasons,
particularly in the peat wetlands. Many shallow lakes are now vulnerable to water level fluctuations
through excessive drainage and water table losses (dune lakes) and peat drying, decomposition and
subsidence (peat lakes).
The need to protect highly productive farms and infrastructure, such as transport routes, means that
restoration of flood plains is unlikely and there is little point in using this as an indicator (it will score
low and remain low). Accepting that lakes and floodplains will not be restored to pre-European
conditions, then to make the best of the situation, it would be beneficial to optimize water level
regimes, through the construction of a weir on lake outlets. This is currently scored by WRC for their
peat lakes, and could be extended to riverine lakes. This will need to be coupled with a selective fish
pass for tuna, lamprey, īnanga and other galaxiids, which is a barrier to pest fish.
The Waikato peat lakes habitats are particularly vulnerable to water level lowering. Waikato Regional
Council monitors the type of water level control structures in peat lakes in the Waikato region.
Control structures are one effective way of protecting water levels within the peat lakes. Most lakes
without control structures are considered at high risk to the lowering of water levels. Their indicator
shows that of the 31 peat lakes in the Waikato region, 55 per cent (17 out of 31) are not protected 45
per cent (14 out of 31) are protected by engineered water level control structures
(http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmentalindicators/Freshwater/Lakes/lake5-report/)
One aspect of connectivity in the lower river relates to the channels between islands and banks.
Sediments are clogging channels or connecting islands to the bank, impeding water flow, and
passage (van Schravendijk-Goodman, pers.comm.).
For tributaries, fish passage may be impeded by natural or man-made obstacles, such as culverts,
tide gates, flood gates and pumps (NIWA 2010). Badly poised culverts are obstacles. Scoring
indicators for culvert barriers was based on number of culverts that pose barriers. Pumping stations
pose a barrier to adult (spawners) eel migration. There are presently 23 tide gates potentially
restricting access to prime iīnanga spawning and adult habitat. Issues are physical access, barriers at
key migration times, barrier posed by the water quality behind gates (especially low DO
concentrations).
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The dams impede fish passage upstream, although fish passage upstream for tuna was probably
impeded by the Arapuni rapids. More critically, the dams impede fish passage downstream,
especially of adult eel spawners.

Data Sources
Scoring was conducted by Best Professional Judgement. Grades were given by consensus among the
experts and captured in the accompanying narratives. This BPJ was underpinned by an extensive
analysis of restoration options carried out in the NIWA (2010), where connectivity issues around
culverts, tidal & flood gates, and lake connectivity was carried out, and from Wildlands (2011) who
assessed hydrological changes and fish passage in lakes when assessing Significant Natural Areas of
the Waikato Region – Lake Ecosystems.

Grading Connectivity
(1) Hydrology:
Grade

Narrative

A

Hydrology is natural.

B

Hydrology is mostly intact.

C

Hydrology is modified, but restorable.

D

Hydrology is highly modified, not restorable.

(2) Fish passage:
Grade

Narrative

A

Excellent – no or minor impairment to the passage of desirable fish species.

B

Good - many desirable habitats largely accessible for desirable species. Some habitats still inaccessible
to desirable species. Restoration/mitigation activities are underway and leading to large increases in
access to fish habitats.

C

Limited - some desirable habitats accessible for desirable species. Many habitats still inaccessible to
desirable species. Limited restoration/mitigation activities are underway resulting in some increases
in access to fish habitats.

D

Poor – large scale impairment to the passage of desirable fish species, no or minimal restoration /
mitigation activities are in place. No or minimal increases in access to fish habitat.
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Scoring RCU for Connectivity
RCU

Narrative

Hydrology
Grade

Fish
Passage
Grade

Waikato Huka
Falls to Ōhakuri

Fish trap & transfer from Karāpiro = upstream fish passage
mitigation. No options for downstream passage of diadromous
species (particularly relevant for eels). River flows actively
managed from Taupō control gates.

C

C

Tributaries Huka
Falls to Ōhakuri

Farm/forestry/road culverts known inhibit passage/natural
hydrology in some upper tributaries. No instream barrier
assessment available to determine the full extent of the issue.
Access to some tributary habitats affected by hydro lake level
fluctuations.

B

C

Waikato Ōhakuri
to Karāpiro

Fish trap & transfer from Karāpiro = upstream fish passage
mitigation. No options for downstream passage of diadromous
species (particularly relevant for eels). River flows actively
managed.

C

C

Tributaries
Ōhakuri to
Karāpiro

Farm/forestry/road culverts known inhibit passage/natural
hydrology in some upper tributaries. No instream barrier
assessment available to determine the full extent of the issue.
Drainage of wetlands and straightening of streams has enhanced
flow peaks and troughs. Conversion of pine forest to pasture has
affected hydrology. Access to some stream habitats affected by
lake level fluctuations.

C

C

Waikato
Karāpiro to
Ngāruawāhia

Hydro ramping thought to be affecting spawning and feeding
habitat for smelt, bullies and lamprey spawning below Karāpiro
Dam.

D

B+

Tributaries
Karāpiro to
Ngāruawāhia

Some good barrier assessments being undertaken and fish
passage restoration projects occurring, especially in Hamilton
City (e.g., Bankwood Stream and others). Very little done in rural
areas. Drainage of wetlands and straightening of streams has
enhanced flow peaks and troughs.

C

C

Waikato
Ngāruawāhia to
Te Puāha

River training and stop banks, increase peak flows, and reduce
duration of flooding. Loss of floodplain storage. Sand mining
below Tūākau Bridge. Sediment infilling around Te Puaaha
islands, where some are progressively joining up to the
mainland, altering the hydrology.

C

B

Tributaries from
Ngāruawāhia to
Te Puāha

Original area of low lying land in lower Waikato (floodplains,
tribs & wetlands) c. 36,400 ha. About 17,200 ha (47%) of this is
protected by a Flood Control Scheme. 24% of adult whitebait
habitat is above floodgates. No fish-friendly pump stations (N =
68) (but Manaaki Tuna project aims to mitigate one of these next
year as a showcase). 257 flood and tide gates in this RCU – no
fish friendly operations yet. A lot of channelisation/straightening
of tributaries to move water out faster. Organisations like WRC
and NIWA doing some work on identifying and assessing
culverts, but little restoration work being done yet. Headwaters
of Hunua range tributaries used for Auckland water supply.

D

D
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RCU

Narrative

Hydrology
Grade

Fish
Passage
Grade

Waipā mainstem
below
Ōtorohanga

River retraining, increase peak flows due to most of catchment
now in pasture, reduce duration of flooding due to drainage and
removal of in-stream debris. Floodplains lost.

C

C

Waipā
tributaries

Channel straightening to facilitate faster drainage.
Floodplains/swamps drained (e.g., Te Kawa). Instream barriers.
e.g., Ōtorohanga town water supply weir, known to affect fish
passage, weirs and dams on Pirongia Streams
Organisations like WRC and NIWA doing some work on
identifying and assessing culverts but no major barrier
restoration work being done yet.

C-

C-

Lake Ngāhewa

Natural barriers are likely to have prevented fish ever having
access to lake but there may also have been artificial barriers
installed. Fish passage up Waiotapu Stm poor because of
geothermal influences. Upper catchment has largely been
cleared, but natural hydrological processes largely in place and
no water control structures present. Mainly spring-fed stream
passes through major wetland.

B

B

Lake Ngāroto

Lake Ngāroto would have been one of the few peat lakes that
was connected to the wider catchment and still remains this way
although there is a weir at the lake outlet. Paa Tuna and other
obstructions removed to allow wetland around lake to drain.
Managed seasonally inverted levels for sailing. The current
water level regime probably affects water bird communities.
This is primarily due to the timing of the artificial raising of the
water levels. Raising the lake water level by ~ 20 cm half way
through the critical breeding period (August-November),
increases the risk of nest inundation and is likely to have affected
breeding success of species that nest at the lake margins
(Wildland Consultants 2010). Fish passage prevent smelt until
recently.

D

C+

Lake Rotopiko

Would have been a closed system in natural state, now
connected to surrounding catchment via inlets and outlet. There
has been considerable drainage in the catchment but water
levels could be partially restored with a weir at the outlet (C).
DOC has also recently installed a fish barrier in the outlet drain
between the Serpentine/Rotopiko lakes and Lake RotoMānuka.

C

B

Lake Rotoroa

Would have naturally been a closed system but is now
connected via an outlet to an adjacent catchment. Needs pest
fish barrier (D). Catchment urbanised, so hydrology will be
highly modified (D).

D

D

Lake Waahi

Floodgate on Waahi stream is passable to fish. Lake levels
controlled. Fish passage has been an ongoing issue and fish pass
with velocity baffles was initially constructed to bypass the
floodgate but this became impassable when Waikato River levels
were low. Subsequently, a section of one of the flapgates was
removed to provide an alternative fish access way, and a weir
was constructed between the floodgate and the river to
inundate the fish pass during low river flows. There are grills to
stop debris entering the culvert that often clogs with debris.

D

C
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RCU

Narrative

Hydrology
Grade

Fish
Passage
Grade

Lake Waikare

No longer connected to the Waikato River except when the Te
Onetea Stream gates are open. The average lake level was
lowered by c.1m, and the lake level fluctuation range was
reduced from 2.7m to 0.35m losing c.840 ha of seasonally
inundated wetland The construction of the northern control
gates as part of the LWWCS created a barrier to fish passage,
although a small pipe system was created for climbing species
(e.g., elvers). In 2003, a new rock-ramp fish pass was constructed
to bypass the Lake Waikare control gate that provided for fish
movement between Lake Waikare and the Pungarehu canal –
allows native and pest fish. Some pest fish trapped and
processed (B). There are still quite a few barriers on some of the
tributaries which limit access to spawning areas for the
important lacustrine galaxiid populations.

D

B-

Lake Whangape

Natural hydrological fluctuations would have been over several
metres - now partly controlled by a weir (lake levels at lowest
historical level) and no longer regularly inundated by Waikato
River. Numerous culverts throughout the catchment but weir to
Waikato River is passable to fish.

D

C

3.3

Ecological Integrity Taura scores

The taura score for Ecological Integrity was calculated on the average of the numeric converted
scores (as described in section 2.3) for physicochemical stressors (first calculated as the average of
grades for dissolved oxygen, temperature, ammonia, Arsenic in water, Arsenic in sediments and Zinc
in sediments), water plant indicators (periphyton and macrophytes) and the average of the group of
access and perception indicators (access, navigation, rubbish, signage, sewage treatment, land
contact of sewage). Converting these numeric scores to alphabetic scores (as described in Section
2.3) resulted in the RCU grades for Ecological Integrity in the table below.
Report Card Units

Ecological Integrity
Grade
C+

Waikato Huka Falls to Ōhakuri
Tributaries Huka Falls to Ōhakuri

B

Waikato Ōhakuri to Karāpiro

C+

Tributaries Ōhakuri to Karāpiro

B

Waikato Karāpiro to Ngāruawāhia

C+

Tributaries Karāpiro to Ngāruawāhia

C+

Waikato Ngāruawāhia to Te Puāha

C

Tributaries from Ngāruawāhia to Te Puāha

C
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Report Card Units
Waipā mainstem below Otorohanga

Ecological Integrity
Grade
C

Waipā tributaries

B-

Lake Ngahewa (volcanic lake)

B

Lake Ngaroto (peat lake)

C+

Lake Rotopiko (Serpentine Lakes)

B-

Lake Rotoroa (Hamilton)

C

Lake Waahi

C+

Lake Waikare

C

Lake Whangape

C

A ground-truthing assessment by lower river and Waipa iwi supported the report card ecological
integrity grades for all RCUs except the Waipa tributaries (considered C- by iwi) and Lake Waahi (C+).
Overall, this was a good level of agreement. Similar ground-truthing assessment by upper river iwi is
yet to be achieved.

3.4

Other Indicators considered then discarded

Catchment nutrient loads, lake trophic index and internal lake nutrient loads
We decided these were adequately covered by the indicators for nitrogen, phosphorus, chlorophyll
and clarity concentrations.

Proportion of mainstem floodplain connected to the river
While a large area of floodplain has been lost, this is now part of the terrestrial infrastructure (farms,
roads etc.,) and is unlikely to change much in the future.

3.5

Future Scoring

Wetland Extent
Wetlands are very important to ecological integrity, for water storage, attenuation of potential
contaminants (water treatment), habitat for fish, invertebrates, water fowl, and other birds. Apart
from a few specific wetlands (e.g., Whangamarino) and wetlands around lake margins, they have
been largely drained and converted to pasture.
In 1840 there were large wetlands in the Waipā and middle and lower Waikato. After 150 years of
drainage, the large wetlands have been lost or split into small fragments. Today, most of the
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catchment’s wetlands are scattered and smaller than 50 ha. The once massive 25,840 ha Gordonton
peat bog, for example, now consists of just one 60 ha remnant 8.
Beard (2010) estimates that within the Waikato River Basin there has been a 92.3% decline from
202,600 ha historically to 15,500 ha, the great majority of which is in the Lower Waikato RCU (Figure
5). However, this differs from 110,000 ha for the historical extent given by WRC for the whole
Waikato Region (see Figure 6), due to different wetland definitions (as is evidenced by wetlands
shown in Baird’s (2010) map that do not appear in the WRC map shown in Figure 6). Nevertheless, it
is clear there has been a massive reduction in wetland area to create farmland, as has occurred
throughout New Zealand.
The current and historical areas of wetland types in the Waikato River catchment is shown in the
following table (Beard 2010). Note that this table includes wetlands above Huka Falls.
Type

Current Area (km2)

Historical Area (km2)

Percent Decline

Bog

47.8

507.7

90.6

Swamp

89.4

1064

91.6

Marsh

16.8

245.8

93.2

Fen

0.5

171.5

99.7

Seepage

0.5

37

98.8

Total

155

2026

92.3

We estimated the regional decline for the catchments (tributaries) from Beard’s (2010) Table above,
using a map of present day and historical wetlands (See Waters of The Waikato p 152, Plate 14.1).
Based on this information, the lower river RCU was graded C and the rest of the catchment D for
wetland extent.

8

http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmentalindicators/Freshwater/Wetlands/wet1-keypoints/
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Figure 5:
Comparison of current and historic (pre European development) wetland extent in the Waikato
Region. (Courtesy of: http://www.waikatoregion.govt.nz/Environmental-information/Rivers-lakes-andwetlands/Freshwater-wetlands/What-wetlands-have-we-got/Wetlands-in-the-Waikato-region/).

The development of a wetland extent grading system is problematic because the economic and
political reality is that wetland drainage to create farmland and control flooding will not be reversed
to restore the predevelopment wetland extent. This habitat change to create “production and
protection” assets and infrastructure is analogous to the hydroelectric dams on the Waikato
mainstem that have created key economic assets at the expense of compromised/lost natural
habitat and sites of cultural significance (NIWA 2010, Young 2013). This makes it problematic to
develop a realistic grading system because the original baseline is practically unattainable. Several
problems need to be resolved before a defensible grading system can be developed, including an
agreed approach to defining wetland types to be included (e.g., whether farm dams and flood
detention bunds are included). The wetland reestablishment targets being developed as part of the
current Waikato and Waipā Healthy Rivers Waiora Plan Change process may provide a framework for
this grading system. However, due to the unresolved issues outlined above, wetland extent has not
been scored in the 2015 pilot report card.
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4

Kai

Our kai are healthy and have a strong whakapapa, are safe to eat, locally abundant and
can be harvested according to our traditional practises

4.1

Introduction

The importance of this taura is clearly articulated in several objectives of Te Ture Whaimana o te Awa
o Waikato, including (but not limited to): Objective (I) The protection and enhancement of significant
sites, fisheries, flora and fauna, and Objective (K) The restoration of water quality within the Waikato
River so that it is safe for people to swim and take food from over its entire length.
The importance of species such as tuna (freshwater eels), whitebait (galaxiid species), kaaeo/kākahi
(freshwater mussels), kōura (freshwater crayfish) to the health of wellbeing of Waikato River iwi, the
Waikato River ecosystem, and recreational and commercial fisheries interests has been clearly
expressed in numerous publications (e.g., McDowall 2011, NIWA 2010, Tipa et al. 2014, WateneRawiri & Fitzgerald 2012) and in the formation of bylaws for tuna the Waikato Tainui Fisheries Area
(Waikato Raupatu River Trust 2014). While species harvested for food from the river catchment are
undoubtedly important, in reality there is very little monitoring nor state and trend datasets for
these species. Knowledge networks were developed by the project team in conjunction with the
Waikato River Iwi Advisory group for tuna and whitebait (Quinn & Rowe 2014b) highlight numerous
information gaps in our understandings of the distribution, abundance, state, condition and
consumption risk of tuna, whitebait, kōura, kaaeo/kākahi and piharau across the Waikato River
catchment.

4.2

Scoring Kai

The grades for the 2015 Kai taura is derived using the indicators listed below:
Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

4.2.1

Tuna

Recruitment, relative abundance, condition.

4.2.2

Whitebait

Iīnanga, smelt, kōaro, banded kōkopu, giant kōkopu
recruitment, relative abundance.

4.2.3

Kaaeo / Kākahi

Relative abundance, condition, size distribution.

4.2.4

Kōura

Relative abundance, distribution.

4.2.5

Piharau

Recruitment, relative abundance, size composition.

4.2.6

Trout

Recruitment, relative abundance, size composition, condition.

4.2.7

Waterfowl

Relative abundance, regulations, diversity of available species.

4.2.1 Tuna
The Waikato River supports New Zealand’s largest tuna (eel) fishery (Ministry of Fisheries, 2009) but
the decrease in both the quantity and quality of the tuna has been highlighted as a major concern by
Waikato River iwi. Tuna restoration is desired throughout the catchment, not only to provide a
commercial income, but also to provide a ready source of tuna for cultural events and because the
presence of a healthy tuna population in the river signifies a healthy river.
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Conventional fisheries assessment techniques (for example like those used for marine fisheries) are
inappropriate for freshwater eel stocks because of their biology and stock structure, and
consequently there are no formal stock assessment methods for freshwater eels (Dunn et al. 2009).
The Ministry of Primary Industries (MPI) currently relies on elver recruitment data, commercial catchper-unit-effort (CPUE) indices, and information on spawner escapement to undertake cautioned
assessments of longfin and shortfin stock status.
Only as recently as November 2013 did an International Eel Review Panel recommend that MPI
consider alternative/supplemental methods which can be conducted with enhancement of existing
work or implementation of new work by organisations like regional councils, iwi and hapū, NIWA etc.
The panel considered that integration of these information sources would improve MPI’s assessment
capacity to address potential impacts/threats to the eel population and be used to inform future
management considerations on status of the stock as well as its resilience to human impacts.
Recruitment
The most sensitive measure of tuna recruitment is monitoring of glass eels, the stage of arrival from
the sea. In the Northern Hemisphere where glass eel fisheries exist, catch records provide a long
term time series that is used to monitor eel recruitment. In the absence of such fisheries in New
Zealand, MPI has taken the unique opportunity that exist to monitor the relative abundance of elvers
arriving at large in-stream barriers where established trap and transfer programmes operate (e.g.,
Karāpiro Dam). Provided that the data is collected in a consistent manner every year, this data can be
used to provide a relative measure of eel recruitment trends into New Zealand’s freshwaters.
Although New Zealand has a small dataset of elver catch data compared to Asian, European and
North American recruitment records, there are now up to about 17 years of reliable and accurate
elver catch information for some sites (Martin et al. 2013). These records show that the magnitude of
the elver catches varies markedly between sites and that there are large variations in catches
between seasons at all the sites. Whilst the majority of this variability is likely caused by natural
oceanic and climatic influences, some is due to changes in fishing effort, technological advances and
recording procedures. Due to the variability implicit in the dataset due to oceanic and climatic
conditions (i.e., factors outside of the influence of the restoration of the Waikato River) the elver
recruitment (i.e., numbers arriving in the traps) data from Karāpiro Dam were not used to inform
2015 Waikato River report card.
The Karāpiro Dam elver trap and transfer programme, currently operated by EeCo, is critical to the
customary and commercial fishery upstream of this instream barrier. Recognition of the continued
operation of this initiative, as well as the ability for tuna to access habitats/lakes downstream, was
one of the criteria used to inform the best professional judgement for this indicator.
Abundance and Distribution
Outside of the commercial tuna fisheries monitoring funded through the MPI Eel Working Group, a
variety of organisations have conducted freshwater fish surveys in the Waikato River catchment,
including some which are targeted towards tuna. A number of groups including iwi and hapū, NIWA,
regional councils, consultants, industry, universities, community groups and schools have conducted
location/catchment-specific surveys which have gathered information about tuna populations. The
International Eel Review Panel considered that such fisheries independent data can be very useful for
monitoring and MPI assessment of fish populations (Haro et al. 2013). However, in a large majority of
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these studies, the methodology underpinning each of these surveys is typically determined by the
needs of a particular client or research hypothesis.
Due to the unique tuna life cycle and habitat preferences of each life stage (and differences between
species), tuna species and size composition, and population abundance and distribution will naturally
vary between the types of waterbodies/habitats available (e.g., lakes vs tributaries) as well as
distance inland. Further, the methodologies currently available to survey tuna populations each have
biases that need to be taken into consideration. There is currently no one method that has the ability
to sample all life stages in all waterbody types with the same efficiency.
For these reasons there is currently no agreed quantitative ranges to describe tuna abundance in
terms of what could be graded as an A (excellent abundance) or a D (poor abundance) across all of
the waterbody types from Huka falls to Te Puaaha. In lieu of a consistent methodology and robust
quantitative information, the best professional judgement of a number of fisheries scientists who are
familiar with the Waikato River catchment was used to inform this indicator.
Data Sources
The Best Professional Judgement of NIWA and WRC fish scientists was used to describe the current
state of this indicator as well as referring to various reports, such as Beentjes (2013), Chisnall et al.
(2007), Dean-Spiers et al. (2014), Martin et al. (2013), NIWA (2010), Ratana & Baker (2015) and
Wildlands (2011).
Grading Tuna
Grade

Narrative

A

Excellent elver recruitment for the location in the catchment; relative abundance and size and
species composition conform to expectations for the location in the catchment (assuming hydro
dams in place and fish passage facilities are in operation).

B

Good elver recruitment for the location in the catchment; relative abundance and size and
species composition largely conforms to expectations for the location in the catchment.

C

Marginal elver recruitment for the location in the catchment; relative abundance and size and
species composition largely does not conform to expectations.

D

Poor elver recruitment for the location in the catchment; tuna in poor condition; relative
abundance and size and species composition does not conform to expectations.
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Scoring RCU for Tuna
Report Card Unit

Notes

Grade

Waikato Huka Falls to Ōhakuri

There are very few tuna naturally above Aratiatia. Elvers
are being transferred into Lake Ōhakuri from Karāpiro
elver trap and transfer operation. Habitat could sustain
more tuna around Ōhakuri. Population appears healthy,
people still catching some big eels from this section of the
river.

B

Tributaries Huka Falls to Ōhakuri

Population appears healthy, longfins dominate tangata
whenua harvest from tributaries. Potential influence of
competition with trout populations in the tributaries is
unknown.

B

Waikato Ōhakuri to Karāpiro

Elvers being transferred into hydrolakes from Karāpiro
elver trap and transfer operation.

B

Tributaries Ōhakuri to Karāpiro

Tuna populations in tributaries on the western side (good
size structure) appear to be in better state than those on
the eastern side. Loosing pond and wetland habitats in
this reach. Potential influence of competition with trout
populations is unknown.

C

Waikato Karāpiro to
Ngāruawāhia

Mixed habitat, gorge in Hamilton and upper reaches
would lessen abundance. Above and below Hamilton
wider, shallow edges, willow backwaters provide good
habitat for tuna. Reasonable Catch per Unit Effort (CPUE)
figures observed around Cambridge and below Karāpiro
Dam.

B

Tributaries from Karāpiro to
Ngāruawāhia

Lots of development has removed habitat, especially for
longfin.

C

Waikato Ngāruawāhia to Te
Puāha

Good habitat (especially willows) in this reach,
consequently assume lots of food available for tuna.
Reasonable Catch per Unit Effort (CPUE) figures observed
around Ngāruawāhia and Te Puāha, but still not as good
as could be expected.

B

Tributaries Ngāruawāhia to Te
Puāha

Large variation across this reach, ranging from excellent
to poor. In some situations there is more habitat than
eels, in other locations the habitat has been heavily
modified, reducing food availability and therefore tuna
populations. Some good areas, e.g., Hakarimata, but not
as good in tributaries on the eastern side.

C

Waipā mainstem below
Ōtorohanga

Tuna populations below Puniu are poor, above this tuna
populations improve.

C+

Waipā tributaries

Loosing pond and wetland habitats. Poor tuna
populations in eastern tributaries, and those going
through farm land. Tuna population densities decrease as
move upstream into headwaters.

C+

Lake Ngāhewa

Long distance inland. No eels caught during a recent
survey. Not identified in Te Arawa Lakes Fisheries
Management Plan as a lake that is known to contain tuna.

NA
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Report Card Unit

Notes

Grade

Lake Ngāroto

Eels appeared to have declined between 2001 and 2009.
Strong pest fish pressure. Accessible to elvers, but habitat
and water quality issues are likely to limit tuna
abundance.

C

Lake Rotopiko

Good for shortfins, unfished stock. Access can be an issue.
Marginal habitat and water quality especially at the
outlet.

B

Lake Rotoroa

Shortfin eels recorded during a recent survey of the lake..
Access and poor water quality issues limit tuna
abundance.

D

Lake Waahi

Very good for shortfins (e.g., recent survey set 22 fyke
nets and caught 7,367 SF, but only 7 LF). But lots of
longfins in tributaries, especially farm drains (possibly not
targeted by fishers). Regular tuna monitoring undertaken.

B

Lake Waikare

Poor water quality, much lower tuna abundance than
expectation, poor condition and quality. No large tuna left
in the lake when compared to the past. Likely to be
overfished. Eels are in poor condition.

D

Lake Whangape

No longer commercially fished and the abundance, size
composition and condition of eels is gradually improving.
No access issues, but poor water quality.

C

4.2.2 Whitebait
The decline of whitebait (juvenile life stages of inanga, kōaro, banded kōkopu and giant kōkopu) and
porohe (smelt, also known as second whitebait) fishery in the lower Awa was identified as a key
concern for Waikato River Iwi 9. Recovery of the whitebait fishery in the lower river is required
because it is an historic cultural fishery and also because the presence of large numbers of whitebait
in the river is viewed as an indication of river health. Recovery of the whitebait fishery is therefore an
important restoration goal for Waikato River iwi. However, restoration can only be achieved if the
factors responsible for the decline in the fishery can be identified and reduced, and this pre-supposes
that an historic decline in the fishery has occurred. While juvenile īnanga and smelt make up the
majority, juvenile kōaro, banded and giant kōkopu form a small but significant portion of total
whitebait catch.
Measuring populations of whitebait is challenging because fish move around and numbers are highly
dependent on factors affecting the population in the ocean phase of their life cycles. The WRISS
suggested that this indicator method could be developed by collecting information from surveys of
whitebaiters to estimate total catch and condition of the whitebait fishery. This requires that a
management authority be established with the legislative right to do this and has the resources to
achieve it. There are considerable challenges to address in order to develop the relevant indicators,
that are about to take into account natural variability (e.g., associated with oceanic phase of the life
cycle). It is anticipated that it would take many years (10 – 20 yrs) to obtain sufficient information to
address these challenges. In the WRISS, whitebait CPUE scores in the example report cards were
based on best professional judgement.
9

http://sciencelearn.org.nz/Contexts/Toku-Awa-Koiora/Sci-Media/Video/Inanga-and-other-whitebait
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Within the Kai Taura we have included gradings for īnanga, smelt, and a combined grading for kōaro,
banded kōkopu and giant kōkopu that make up the whitebait catch.

Īnanga
Due to recruitment barriers (including natural barriers) this indicator was determined to be
inapplicable above Karāpiro Dam (and consequently Lake Ngāhewa).
Grading Īnanga
Grade

Narrative

A

Excellent īnanga recruitment for the location in the catchment; relative abundance and size
conforms to expectations for the location in the catchment.

B

Good recruitment for the location in the catchment; relative abundance and size largely
conforms to expectations for the location in the catchment if managed.

C

Marginal recruitment for the location in the catchment; relative abundance and size largely does
not conform to expectations for the location in the catchment.

D

Poor recruitment for the location in the catchment; relative abundance and size does not
conform to expectations for the location in the catchment.

Scoring RCU for Īnanga
Report Card Unit
Waikato Karāpiro to Ngāruawāhia

Note
Easy to catch during run, but can’t find after that. Are
they there, but uncatchable? Or recruited into
tributary streams?

Grade
C+

Tributaries Karāpiro - Ngāruawāhia

B-

Waikato Ngāruawāhia - Te Puāha

C+

Tributaries Ngāruawāhia - Te Puāha

B-

Waipā mainstem below Ōtorohanga

For unknown reasons (see smelt) the Waipā is poor for
iīnanga. Only few caught in REMP.

D

Waipā tributaries

As above.

D

Lake Ngāroto

D

Lake Rotopiko

D

Lake Rotoroa

D

Lake Waahi

D

Lake Waikare

D

Lake Whangape

D
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Smelt
Grading Smelt
Grade

Narrative

A

Excellent smelt recruitment for the location in the catchment; relative abundance and size
conforms to expectations for the location in the catchment.

B

Good recruitment for the location in the catchment; relative abundance and size largely
conforms to expectations for the location in the catchment if managed.

C

Marginal recruitment for the location in the catchment; relative abundance and size largely does
not conform to expectations for the location in the catchment.

D

Poor recruitment for the location in the catchment; relative abundance and size does not
conform to expectations for the location in the catchment.

Scoring RCU for Smelt
Report Card Unit

Note

Grade

Waikato Huka Falls to Ōhakuri

NA

Tributaries Huka Falls to Ōhakuri

NA

Waikato Ōhakuri to Karāpiro

Smelt in Karāpiro, populations in Waipāpa, Maraetai and
Whakamaru reduced.

B-

Tributaries Ōhakuri to Karāpiro

B-

Waikato Karāpiro to Ngāruawāhia

A

Tributaries Karāpiro-Ngāruawāhia

B-

Waikato Ngāruawāhia to Te Puāha

A

Tributaries from Ngāruawāhia to Te
Puāha

B

Waipā mainstem below Ōtorohanga

B

Waipā tributaries

Smelt abundant but īnanga all but absent.

Lake Ngāhewa

No access.

Lake Ngāroto

Hicks et al. (2001) reported one smelt and recommended fish
passage accommodate this species. No smelt caught in Hicks
& Brijs (2009).

D

Lake Rotopiko

Smelt, bullies and shortfins key species. Smelt likely to be
largely lacustrine but it is possible that their recruitment
warrants an A.

B

Lake Rotoroa
Lake Waahi

B
NA

D
Used to be lots. Lost lacustrine population, diadromous
population reduced.

D

Lake Waikare

D

Lake Whangape

D
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Kōaro, Banded and Giant Kōkopu
Grading Kōaro, Banded and Giant Kōkopu
Grade

Narrative

A

Excellent recruitment for the location in the catchment; relative abundance and size conforms
to expectations for the location in the catchment.

B

Good recruitment for the location in the catchment; relative abundance and size largely
conforms to expectations for the location in the catchment if managed.

C

Marginal recruitment for the location in the catchment; relative abundance and size largely does
not conform to expectations for the location in the catchment.

D

Poor recruitment for the location in the catchment; relative abundance and size does not
conform to expectations for the location in the catchment.

Scoring RCU for Kōaro, Banded and Giant Kōkopu
Report Card Unit

Note

Score

Waikato Huka Falls to Ōhakuri

Lots Kōaro in Lake Taupō, but lesser numbers
downstream.

C+

Tributaries Huka Falls to Ōhakuri

Lots Kōaro in Lake Taupō, but lesser numbers
downstream.

C+

Waikato Ōhakuri to Karāpiro

Above Karāpiro it changes from kōkopu species to
Kōaro.

C+

Tributaries Ōhakuri to Karāpiro

Above Karāpiro it changes from kōkopu species to
Kōaro.

C

Waikato Karāpiro to Ngāruawāhia

Giants and banded don’t recruit into mainstem, will be
transport corridor.

Tributaries Karāpiro - Ngāruawāhia

Most of main populations. Not a lot of catfish.

Waikato Ngāruawāhia - Te Puāha

Giants and banded don’t recruit into mainstem, will be
transport corridor.

NA

Tributaries Ngāruawāhia - Te Puāha

Expect around Whangamarino but no records, Giants
in particular are found in drains. Lots of catfish, may
be serious competition.

B-

Waipā mainstem below Ōtorohanga

NA
B

D

Waipā tributaries

Not much data, so haven’t confirmed distribution and
abundance. REMP don’t go into headwaters. Few in
Whatawhata streams.

D+

Lake Ngāhewa

No access.

NA

Lake Ngāroto

Heavy pest fish presence, none found in 2001, 2009
surveys.

D

Lake Rotopiko

Good habitat for giants, but none present.

D

Lake Rotoroa

Not found in surveys.

D
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Report Card Unit
Lake Waahi
Lake Waikare
Lake Whangape

Note

Score

Got lacustrine populations in all 3 riverine lakes, but
no sea-run, which should be there. Get full range of
banded, limited range of giants, (NB no Kōaro, no
short jaws-not expected wrong habitat). Pest fish feed
on larval fish.

C+
CC-

4.2.3 Kaaeo / Kākahi
Freshwater mussels (known as Kākahi/Kaaeo to the upper and lower river iwi, respectively) are
relatively large and long-lived (up to 84 mm length and 33 y age) in lakes of the Waikato River (Roper
and Hickey 1994). They are a traditional food resource for Māori, eaten raw or cooked (WateneRawiri and Fitzgerald 2012). They contribute to the purification of water through water filtration but
this can also result in pollutant accumulation in their flesh (Hickey et al. 1995). Kākahi/Kaaeo have a
complex life history involving a parasitic juvenile stage on fish (Phillips 2007). Shallow lakes and the
river mainstem were once extensively colonised by freshwater mussels but they are believed to have
declined, particularly in the lower Waikato and shallow lakes (Collier and Hogg 2010).
There are no monitoring data for this indicator. This indicator was scored by Best Professional
Judgment by the NIWA scientists based on their observations and consultation with other field
scientists and technicians from NIWA and WRC who have surveyed the river, tributaries and lakes
and noted the presence or absence of kaaeo. This include LakeSPI monitoring (Edwards et al. 2010),
recent fish surveys (Baker pers.comm.), koura surveys (Clearwater et al. 2014), and stream habitat
measures (REMS - WRC).
Grading Kaaeo / Kākahi
Grade

Narrative

A

Kākahi/Kaaeo abundant and in excellent condition and size distribution conform to expectations
for location in the catchment if well managed.

B

Kākahi/Kaaeo common and in good condition and size distribution largely conform to
expectations for location in the catchment if well managed.

C

Kākahi/Kaaeo scarce relative to expectations for location in the catchment and size distribution
differs from expectations.

D

Kākahi/Kaaeo absent.
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Scoring RCU for Kaaeo / Kākahi
Report Card Unit

Note

Grade

Waikato Huka Falls to
Ōhakuri

Too swift, mobile pumice bed, doing as well they can. Aratiatia
very depaupurate as habitat has become unsuitable. Top of
Ōhakuri very abundant (shoulder-to-shoulder), but are absent
over most of lake. Recorded in both lakes 2009 during LakeSPI.
Very abundant in some places, but scarce in others where you
would expect to see them (ranges between A and C, e.g., A in
upper part of Ōhakuri). Knowledge of area incomplete.

C+

Tributaries Huka Falls to
Ōhakuri

None were observed in about 5 searches of the tributaries in
this region (surveys focusing on kōura).

Unknown

Waikato Ōhakuri to
Karāpiro

Present, heaps of good habitat flat muddy areas, little patches
of moderate abundance. Recorded in Atiamuri, Whakamaru,
Maraetai, Waipāpa, Arapuni, Karāpiro 2009 LakeSPI. Very
abundant in places. Knowledge of area incomplete.

C

Tributaries Ōhakuri to
Karāpiro

None were observed in about 15 searches of tributaries in this
area (surveys focusing on kōura).

Unknown

Waikato Karāpiro to
Ngāruawāhia

Te Papa last record in Hamilton in 2008.

Tributaries Karāpiro to
Ngāruawāhia

Knowledge of area incomplete, suspect C, but no data.

Waikato Ngāruawāhia to Te
Puāha

Always very scarce. U/S D/S Power station absent. Te Papa last
records, Mercer 1947, S of Tūākau 1961, Rangiriri 1935,
Hopuhopu 1943.

Tributaries Ngāruawāhia to
Te Puāha

Knowledge of area incomplete, suspect C, but no data.

Waipā mainstem below
Ōtorohanga

Really scarce on edges. Knowledge of area incomplete, suspect
C, but not much data has been gathered.

C

Waipā tributaries

High numbers in some streams off Pirongia. Knowledge of area
incomplete, suspect C in many areas, but not much data has
been gathered.

B-

Lake Ngāhewa

Only empty shells seen in 5 LakeSPI.

D

Lake Ngāroto

Last Te Papa collection 1982. 38 sites surveyed in 1981, mussels
abundant (6 sites), common (1), present (10), dead (2),
Confirmed 3.5 m max lake depth. However in 1992 only dead
mussels seen.

D

Lake Rotopiko

No live mussels seen over multiple surveys (shells recovered in
benthic samples).

D

Lake Rotoroa

Thought to be absent from lake, NIWA aquatic plants team
trialled a transfer but no follow up survey. Individuals seen in
May 2010, not known if reproducing.

D

Lake Waahi

1 found in a survey of Waahi targeting kaaeo (Dec 2013), Te
Papa has sample collected in 2006.

D

Lake Waikare

Reported from the lake in 2013, last Te Papa collection 2005.

C

Lake Whangape

Last Te Papa collection 1939. No live mussels seen in LakeSPI
surveys at 5 profiles. Dead shells at one site.

D
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4.2.4 Kōura
Kōura or freshwater crayfish have long been prized as a food source for Māori. The flesh is sweet and
firm, but usually only the tail is eaten as the claws and legs are too small (McDowall 2011). Kōura are
a traditional food resource for Waikato iwi, harvested mainly from lakes and small streams, but
abundance is believed to have declined (NIWA 2010, Watene-Rawiri & Fitzgerald 2012, Ngāti TahuNgāti Whaoa Runanga 2013, Clearwater et al. 2014). Drivers implicated in this decline include
increased predation by catfish and/or tuna whose range has expanded into the upper river (above
Arapuni) through introductions, disease, pollution and habitat degradation (Ngāti Tahu- Ngāti Whaoa
Runanga 2013, Clearwater et al. 2014).
Kōura (freshwater crayfish) are often common in pastoral and forested headwater streams, in edgehabitats along mid to high order streams and rivers, and in deeper areas of lakes. However, there is a
lack of information on abundance along the Waikato mainstem and in Waikato lakes. Abundance is
best assessed currently by tau-kōura in lakes (Kusabs and Quinn 2009), spotlighting (rama-koura) in
wadeable areas of lakes and streams, or electric fishing in wadeable streams (Parkyn et al. 2002,
2010). An adaptation of the tau-koura method for use in wadeable streams is currently under
development by Dr Ian Kusabs, as part of NIWA’s Aquatic Rehabilitation MBIE-funded research
programme, and is likely to provide a useful maatauranga Maori based tool for future use by iwi and
community groups (pers comm. Dr Ian Kusabs).
Quantitative data on kōura abundance were provided in the latest WRC REMS data from electric
fishing surveys of 150 m long reaches at 38 sites on wadeable streams (tributaries) within the
Waikato and Waipā Catchments between December 2012 and February 2014. Kōura numbers were
“hard counts”, rather than calculated counts from depletion surveys.
Tributary sites were ordered by Report Card Units (RCU) and summary statistics were calculated
within Datadesk. Results were expressed at kōura numbers per 100 m2 and for the 150 m long
stream reach surveyed. Hicks (2003) argued for expressing koura densities per unit stream length,
rather than stream bed area, because his studies along Mangaotama Stream (Waipā Tributary at
Whatawhata) indicated that koura are largely confined to the river edges in larger streams lacking
cover in their mid-channel areas. The results are summarised below in Figure 6 and Table 2.
The number of sites per tributary RCU ranged from 4 to 15 (median 6), with fewest in the midWaikato Tributaries (MT) and most in the Waipā Tributaries (WpT). Densities are generally lowmoderate relative to densities reported by Parkyn et al. (2002), who found peak densities of 600
kōura/100 m2 in pasture and 900/m2 in native forest streams (average c.200/m2 in both land uses) at
Whatawhata Research Centre, and Hicks (2003) who found 40-711/100 m2 (median 86 m2) and 96932/100 m reach (median 223/100 m) at pasture and native forest sites along the Mangaotama. The
Parkyn et al. (2002) and Hicks (2003) studies calculated kōura densities using dilution methods with
two-pass electric fishing (except for Hicks data at upper Mangaotama sites that used hard counts)
whereas the WRC data are the “hard counts”. This would have boosted abundances somewhat, but
the difference effect is expected to be minor. These findings contribute to the overall assessment of
kōura indicator scores based on the WRC REMS data for tributaries.
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Figure 6:
Boxplots of kōura density across 5 tributary Report Card Units (RCUs) within the
Waikato/Waipā Catchment, 2012-2014. The lowest, middle and uppermost horizontal lines in each box
represent the 25th, 50th (median) and 75th percentiles, respectively. The whiskers extend to the furthermost
data point within the inner fence i.e., 1.5 x the inter-quartile range from the box. Shaded areas represent the
approximate 95% confidence interval of the median. RCU Codes: KT = Tributaries of Waikato River from
Karāpiro Dam to below Ōhakuri Dam; LT = Tributaries of Waikato River from below Waipā confluence to the
Port; MT = Tributaries of Waikato River from Karāpiro Dam to Waipā confluence; OT = Tributaries of Waikato
River from Ōhakuri Dam to Taupō Outlet; WpT = Waipā River Tributaries.
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Table 2:
Summary statistics for kōura abundance amongst tributary RCUs . (as defined in Figure 7
caption) and overall indicator grading based on these results relative to benchmarks for the Mangaotama
Catchment in Parkyn et al. (2002) and Hicks (2003).

Group

KT

LT

MT

OT

WpT

6

8

4

5

15

Mean

17.9

3.0

8.4

0.6

21.6

Median

16.6

1.1

3.8

0.0

2.5

Std Dev

9.8

5.3

10.7

0.8

40.5

Min

3.5

0.0

1.7

0.0

0.0

Max

31.0

15.8

24.2

1.5

145.7

Mean

36.6

5.1

17.2

1.2

32.9

Median

35.7

1.3

9.3

0.0

8.0

Std Dev

16.7

6.5

21.7

1.8

57.9

Min

16.0

0.0

2.0

0.0

0.0

Max

64.7

16.7

48.0

4.0

216.0

B

C-

C

D

B

Number of sites
Kōura/100m2

Kōura/100 m

Grade

These quantitative REMS data for tributaries were supplemented by BPJ for mainstem reaches and
the lakes drawing on various information sources described in the notes in the kōura scoring table
below:
Grading Kōura
Grade

Narrative

A

Kōura abundant and/or distribution conforms to expectations for location in the catchment.

B

Kōura common and/or distribution largely conform to expectations for location in the
catchment.

C

Kōura scarce relative to expectations for location in the catchment.

D

Kōura absent or very scarce.
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Scoring RCU for Kōura
Report Card Unit

Note

Grade

Waikato Huka Falls to
Ōhakuri

Few up by falls, but not below Wairakei (Clearwater et al.
2014).
Kōura present (Dean-Spiers et al. 2014).

D

Tributaries Huka Falls to
Ōhakuri

Present at a few sites but not common.
Regional Environmental Monitoring (REMS) results for 5 sites
were Median 0, Max 1.5.

D

Waikato Ōhakuri to
Karāpiro

D

Tributaries Ōhakuri to
Karāpiro

Up high in tribs. Waiotapu, Broadlands (see map in Clearwater
et al. 2014); REMS Median 16.6, Max 31 (6 sites).

B

Waikato Karāpiro to
Ngāruawāhia

Cindy Baker 2014 re-consenting, fyke netting (just lower +
Waikare) = catch occasionally.

C-

Tributaries Karāpiro to
Ngāruawāhia

REMS: Med 3.8, Max 24.2 (4 sites).

C

Cindy Baker: Catching on intake screens, fine mesh fyke nets (9
in 2014, 2 in 2010) always only a few. Dive surveys around
power station none.

C-

Tributaries Ngāruawāhia to
Te Puāha

REMS Median 1.1, Max 16 (8 sites).

C-

Waipā mainstem below
Ōtorohanga

Some found in fyke nets Waikato -Tainui eel monitoring
(Boubee et al. in prep 2015).

C

Waipā tributaries

Median 21.6, Max 145.7 (15 sites).

B

Lake Ngāhewa

Kōura found in 2010

C

Lake Ngāroto

None recorded/mentioned from various surveys (Wildlands
2011, Dean-Spiers et al. 2014).

D

Lake Rotopiko

None recorded/mentioned from various surveys (Wildlands
2011, Dean-Spiers et al. 2014).

D

Lake Rotoroa

None recorded/mentioned from various surveys (Wildlands
2011, Dean-Spiers et al. 2014)

D

Lake Waahi

Same survey as lower river – none found (Baker et al. 2014),
but heaps in tributaries Also employed Tau. None
recorded/mentioned from various surveys (Wildlands 2011,
Dean-Spiers et al. 2014).

D

Lake Waikare

None recorded/mentioned from various surveys (Wildlands
2011, Dean-Spiers et al. 2014).

D

Lake Whangape

None recorded/mentioned from various surveys (Wildlands
2011, Dean-Spiers et al. 2014).

D

Waikato Ngāruawāhia to Te
Puāha

4.2.5 Piharau
Piharau is an important taonga species and is considered a prized delicacy for many Waikato River iwi
members. In the past lamprey were seasonally abundant in many New Zealand rivers and they were
at times taken in huge quantities. Very little scientific information has been collected across the
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country, partially because of the rarity and secretive nature of adults, as well as the lack of projects
targeting this species. Harvest activities target the adult spawning phase during their migration from
the sea back into our freshwaters to spawn in higher gradient boulder streams. Ammocoetes (filterfeeding piharau lavae) have different habitat preferences to the adult life stages.
Due to the construction of the Waikato River hydro scheme, this indicator is not relevant above
Karāpiro Dam – if restoration above the dam is determined a priority this assumption will need to be
revised. There are no monitoring data for this species. The Best Professional Judgement of NIWA and
WRC fish scientists was used to describe the current state of this indicator.
Grading Piharau
Grade

Narrative

A

Excellent adult piharau recruitment for the location in the catchment; relative abundance and
size conforms to expectations for the location in the catchment.

B

Good recruitment for the location in the catchment; relative abundance and size largely
conforms to expectations for the location in the catchment if managed.

C

Marginal recruitment for the location in the catchment; relative abundance and size largely does
not conform to expectations for the location in the catchment .

D

Poor recruitment for the location in the catchment; relative abundance and size does not
conform to expectations for the location in the catchment.

Scoring RCU for Piharau
Report Card Unit
Waikato Huka Falls to Ōhakuri

Note
Natural and artificial barriers.

Grade
NA

Tributaries Huka Falls to Ōhakuri

NA

Waikato Ōhakuri to Karāpiro

NA

Tributaries Ōhakuri to Karāpiro

NA

Waikato Karāpiro to Ngāruawāhia

Include with tributaries. May never have been in large
abundance.

D

Tributaries Karāpiro to Ngāruawāhia

Maybe some streams will have large bouldery steep
gradients as suitable habitat. Include with mainstem.

D

Waikato Ngāruawāhia to Te Puāha

Include with tributaries and lakes. May never have
been in large abundance.

D

Tributaries (+lakes) from
Ngāruawāhia to Te Puāha

Include with mainstem. Maybe some streams will
have large bouldery steep gradients.

D

Waipā mainstem below Ōtorohanga

Include with tributaries.

C+

Waipā tributaries

Ideal habitats in some streams – large boulders
(Kaniwhanawa), Hakaramata. Will be full range.

C+

Lake Ngāhewa

Natural and artificial barriers.

NA
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Report Card Unit

Note

Grade

Lake Ngāroto

Open and in pre-European.

NA

Lake Rotopiko

Closed pre-European, open now.

NA

Lake Rotoroa

Closed pre-European, open now

NA

Lake Waahi

Include riverine lakes with mainstem and tributaries

D

Lake Waikare

Include riverine lakes with mainstem and tributaries

D

Lake Whangape

Include riverine lakes with mainstem and tributaries

D

4.2.6 Trout
In the north, wild trout are abundant in the Mangatawhiri and Mangatangi reservoirs. Further south
there are numerous spring-fed trout streams in the South Waikato, and many backcountry fisheries
throughout the King Country including the headwaters of the Waipa Rivers.
Brown trout are found right throughout the Waikato system, where the most important fishery is in
the Waipā and lower Waikato. In summer, brown trout leave the lower river when the temperature
reaches 19°C and migrate to Waipā headwaters, where there is significant angler interest. The hydrolakes provide excellent lake fishing. The Best Professional Judgement of Fish & Game scientists was
used to describe the current state of this indicator.
Grading Trout
Grade

Narrative

A

Excellent recruitment for the location in the catchment; fish in excellent condition; relative
abundance and size and species composition conform to expectations for the location in the
catchment if well managed (assuming that the hydrodams are in place); excellent water quality.

B

Good recruitment for the location in the catchment; fish in good condition; relative abundance
and size and species composition largely conforms to expectations for the location in the
catchment if well managed (assuming that the hydrodams are in place); good water quality.

C

Marginal recruitment for the location in the catchment; fish in marginal condition; relative
abundance and size and species composition largely does not conform to expectations for the
location in the catchment if well managed (assuming that the hydrodams are in place); fair water
quality.

D

Poor recruitment for the location in the catchment; fish in poor condition; relative abundance
and size and species composition does not conform to expectations for the location in the
catchment if well managed (assuming that the hydrodams are in place); poor water quality.
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Scoring RCU for Trout
Report Card Unit

Note

Grade

Waikato Huka Falls to Ōhakuri

Some fishing in upper river where there is good water
quality.

B

Tributaries Huka Falls to Ōhakuri

Nearly all tributaries are fished and fair to good shape
contact.

B

Waikato Ōhakuri to Karāpiro

This includes a mixed bag with increasing water quality as
you move upriver.

C+

Tributaries Ōhakuri to Karāpiro

Our region ends in Mangakino but nearly all tributaries
are fished and fair to good shape.

B

Waikato Karāpiro to Ngāruawāhia

Poor water quality and seasonal fishing due to water
quality and temperature with good fishing when the river
is below 19C.

C

Tributaries Karāpiro to Ngāruawāhia

Almost all have very poor water quality and are not often
fished.

D

Waikato Ngāruawāhia to Te Puāha

Diminishing returns as you pass Mercer downriver due to
water quality.

C-

Tributaries (+lakes) from
Ngāruawāhia to Te Puāha

Almost all have terrible water quality and are not often
fished.

D

Waipā mainstem below Ōtorohanga

poor water quality and poor fishing.

C-

Waipā tributaries

most tributaries are in good order but many declining in
water quality.

B-

Lake Ngāhewa

Stocked, fish stunted.

C

Lake Ngāroto

Trout not observed, unlikely to occur due to poor water
quality.

D

Lake Rotopiko

Not stocked, difficult access plus fish barrier.

D

Lake Rotoroa

Trout not observed, unlikely to occur due to poor water
quality.

D

Lake Waahi

Trout not observed, unlikely to occur due to poor water
quality.

D

Lake Waikare

Trout not observed, unlikely to occur due to poor water
quality.

D

Lake Whangape

Trout not observed, unlikely to occur due to poor water
quality.

D

4.2.7 Waterfowl
Duck shooting is a major activity in the Waikato. Most ducks shot are “grallards” a mixture of
mallards and grey ducks, which have been interbreeding. Numbers of grallards shot each year vary
widely and have declined in the last decade. The reasons for the decline are complex and include
climate and diseases, but loss of habitat is seen to be one of the main factors. However, the CPUE
has remained reasonably constant. The Best Professional Judgement of Fish and Game scientists was
used to describe the current state of this indicator.
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Grading Waterfowl
Grade

Narrative

A

Abundant grallards, productivity/survival high enough for relaxed hunting regulations (minimum 2
month, 10 bag season), also sustainable populations of shoveler, paradise ducks, and swans. (After
allowing for climatic factors and botulism outbreaks).

B

Good numbers of grallards, productivity/survival high enough for relaxed hunting regulations (8
week season and/or 8-10 bird limit) hunting season but will need to monitored and re-evaluated in
the future. Good numbers of shoveler, paradise ducks, and swans.

C

Reasonable numbers of grallards, productivity/survival high enough for intermediate hunting
regulations (5-8 Week season and/or 8-10 bird limit) hunting season but will need to monitored
carefully and re-evaluated next season. Reasonable numbers of shoveler, paradise ducks, and
swans.

D

Low numbers of grallards, productivity/survival marginal, so restrictive hunting regulations (1
month or less and/or 7 bird or less bag season). Low numbers of shoveler, paradise ducks, and
swans.

Scoring RCU for Waterfowl
Because of data limitations and high mobility of ducks, especially around with hunting season and
climatic factors, only a regional score can be given at this time as a C+.

4.3

Kai Taura scores

The taura score for Kai was calculated on the average of the numeric converted scores for each of
the 9 kai indicators using the procedures for converting from alphabetic to numeric scores outlined in
section 2.3. This resulted in the overall Kai Taura scores for each RCU in the table below. Groundtruthing review by lower River and Waipa iwi supported these kai taura grades. Similar groundtruthing assessment of Kai indicators and taura scores by upper river iwi is yet to be achieved.
Report Card Units

Kai Grade

Waikato Huka Falls to Ōhakuri

C+

Tributaries Huka Falls to Ōhakuri

C+

Waikato Ōhakuri to Karāpiro

C+

Tributaries Ōhakuri to Karāpiro

C+

Waikato Karāpiro to Ngāruawāhia

C+

Tributaries Karāpiro to Ngāruawāhia

C+

Waikato Ngāruawāhia to Te Puāha

C+

Tributaries from Ngāruawāhia to Te Puāha

C+

Waipā mainstem below Otorohanga

C+
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Report Card Units

Kai Grade

Waipā tributaries

C+

Lake Ngahewa (volcanic lake)

C

Lake Ngaroto (peat lake)

D

Lake Rotopiko (Serpentine Lakes)

C-

Lake Rotoroa (Hamilton)

D

Lake Waahi

C-

Lake Waikare

D

Lake Whangape

D

4.4

Future Scoring

Tuna
Measures of the total tuna population are the preferred primary indicators for the Waikato River
Report Card rather than measures of restoration of habitat and connectivity, or measures of
improved management. This is because the former integrates all effects, while the latter are subject
to proof of concept or governance and access issues. It was proposed in the WRISS that this indicator
and its grading would be developed once it is clear what strategies have been put in place, the time
line for these strategies, and the further development of the habitat restored/fish biomass model
from these strategies. The WRISS suggested that the development of a fit for purpose monitoring
method is required to collect information from surveys of tuna fishers to estimate total catch and
condition of the fishery. Therefore to support the report card and restoration decision-making
processes in the long term there is an opportunity to co-design and co-deliver a catchment-scale
tuna monitoring programme across a variety of organisations to obtain the state and trends
information required to robustly and consistently inform this indicator.
This information is also required to inform a more robust grading system that is likely to be different
for each waterbody type and distance inland, e.g., (hypothetical example, for lakes below Karāpiro) A
= > 100 shortfins per net per night; elver recruitment unrestricted; shortfin condition factor > 0.21;
spawner escapement unrestricted; D = < 1 shortfin per net per night; elver recruitment restricted;
shortfin condition factor < 0.19; spawner escapement restricted.
Tuna Spawning Escapement
In November 2013 the International Eel Review Panel highlighted that there is no systematic
program for monitoring of migrant eels in New Zealand, and therefore spawning escapement of eels
is unquantified. The Panel identified this as a deficiency in the MPI program, as escapement is a
critical component to assess survival to reproduction (Haro et al. 2013). This highlights another
potential opportunity for kaitiaki who continue to actively practise traditional harvest techniques for
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tuna whakaheke to develop this indicator and significantly increase understanding of spawning
escapement to inform decision-making processes (Williams et al. 2013).
The Waikato-Tainui fisheries bylaws (e.g., release migrants downstream of structures) could provide
an opportunity to develop and monitor this indicator in future. Spawning escapement was not able
to be graded in the 2016 pilot report card.
Whitebait
As discussed above, this indicator method could be developed by collecting information from surveys
of whitebaiters to estimate total catch and condition of the whitebait fishery. However, this would
require establishment of a management authority with the appropriate mandate and resources to
address the considerable challenges to developing the relevant indicators, and gather information
over a sufficient timeframe to take account of natural variability (e.g., associated with oceanic phase
of the life cycle).
Kaaeo / Kākahi
Protocols for Kaaeo / Kākahi assessment have been developed recently for Greater Wellington
Regional Council (focusing on Wairarapa Moana, McEwan 2015) and by Waikato Regional Council
(EVWDOCS_n2848226_v1). These provide robust approaches for both regional council and
community/iwi monitoring of the wadeable margins of lakes and in wadeable streams and, if
adopted and widely applied, will improve the database for future Kaaeo / Kākahi scoring.
Kōura
As discussed above, the maatauranga Maori based tau-kōura method (Kusabs and Quinn 2009) has
been shown to be effective for monitoring koura in lakes and is now being routinely used in the Bay
of Plenty Regional Council’s lakes monitoring. The method has been applied in the mainstem of the
Waikato (Clearwater et al. 2014). The adaptation of the tau-koura method for use in wadeable
streams is under development. This shows promise as a robust, practical tool (pers comm. Dr Ian
Kusabs) that regional councils and iwi/community groups could utilise widely with appropriate
support and resourcing to greatly improve the quality and amount of information for koura scoring.
Piharau
Piharau monitoring has the potential to advance greatly through the application of a traditional and a
novel new monitoring tool. Reconstruction of Utu Piharau (lamprey weirs) is being explored
elsewhere as a traditional monitoring tool, and NIWA is currently developing methods for deploying
passive samplers for piharau pheromones that could be used to assess the presence, and possibly,
the abundance of Piharau within upstream catchments.
Waterfowl
In the future, survey returns from shooters could be used to test whether there are sub-regional
differences. However, it may always be only possible to score this indicator regionally rather than by
RCU, because of the high mobility of the birds.
Cultural Materials
Materials utilised for purposes that support harvest activities (e.g., customary methods) and
purposes other than for eating, e.g., harakeke for weaving, kawakawa for medicine, have been
identified by tangata whenua as being relevant for future inclusion in the KAI taura.

2016 Pilot Waikato River Report Card: Methods and Technical Summary

117

Watercress
Since its introduction, this has become an important kai species. There has been a decline in
gathering, due to lack of access through private property and from fears of contamination. However,
a lack of information meant we could not score this. Future scoring may be able to be developed,
and could be based on BPJ or social surveys.
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5

Water Quality
Our landuse practises and land development supports communities and taonga species
having access to the life sustaining supplies of water

5.1

Introduction

The state or condition of New Zealand’s waterways has long been described using biophysical
scientific measures of water quality. Please note that other taura (e.g., Experience) also include
indicators typically associated as ‘Water Quality’ where this is deemed to be more appropriate (e.g.,
provide a more holistic understanding of the condition of each taura). The reasons behind the
assignment of different indicators within each of the taura are explained in their respective sections
of this document.

5.2

Scoring Water Quality

The grades for the 2015 Water quality taura is derived using the indicators listed below:
Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

5.2.1

Nutrients

Median Total Nitrogen (TN) (ug/L).
Median Total Phosphorus (TP) (ug/L).

See Section 2.2.6

Clarity

Median Clarity.
(explained in Experience, see Section 1).

5.2.2

Chlorophyll

Median Chlorophyll (ug/L).
Maximum Chlorophyll (ug/L).

See Section 2.2.7

Microbiological
quality

E.coli (Primary and Secondary Contact) (median, all flows and
for the bathing season).

Major Data Sources
For rivers, where possible, water quality was assessed for the years 2012-2014, except where noted
differently for some parameters. Three years was chosen to minimise the effect of unusual climate
conditions and fit into the expected frequency of report cards. Waikato Regional Council currently
use a 5 year period.
For lakes, unpublished data from the last 6 years was used (2009-2015). Because only a few of our
example lakes have long term, continuous monitoring programmes, and the other have had shortterm, one-off programmes, we used a wider time window to encompass monitoring information
from our 8 example lakes.
The main sources of information are:




Waikato River Water Quality Monitoring Programme, monthly sample, 2012-2014, 10
sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Waikato-River/map/

Regional rivers water quality monitoring programme. Monthly samples, 2012-2014, 43
sites. http://www.waikatoregion.govt.nz/Environment/Naturalresources/Water/Rivers/Our-other-rivers/Water-quality-monitoring-map/
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WRC Shallow Lake monitoring programme.
http://www.waikatoregion.govt.nz/Environment/Environmentalinformation/Environmental-indicators/Freshwater/Lakes/

A number of excel databases with lake water quality data were received from WRC with monitored
data as well as summaries of that data.

Grading Notes
Water clarity also scored in the Experience taura, so it is scored twice because it is an important
indicator to both of these taura. Other water and sediment quality scored in the Ecosystem Integrity
taura include Dissolved Oxygen (DO), temperature, dissolved arsenic (As), sediment arsenic, and
sediment zinc (Zn).

5.2.1 Nutrients
Nitrogen and phosphorus are nutrient for plants. Excessive amounts can encourage the growth of
aquatic plants to nuisance levels; especially algae. DIN and DRP are direct measure of the
bioavailable forms of TN and TP. They are the most relevant measures in tributaries (where there
are rapid transit times) for the extent of nutrient enrichment, and the risk of periphyton blooms.
They are a direct consequence of land use and its management, and WWTP discharges. This indicator
is a good measure of nutrient enrichment in flow through systems. It also integrates the effect of
land use and land management.
For scoring nutrients we chose TN, TP for all water bodies - lakes, mainstem and tributaries. We also
chose total for tributaries on the justification that they are mostly feeding into the Waikato River.
The NOF guidelines (MfE 2014a) were used directly to inform the grades.

Grading TN and TP
Grade

Median TN (ug/L)

Median TP (ug/L)

A

≤300

B

>300 and ≤500

>10 and ≤20

C

>500 and ≤800

>20 and ≤50

D

>800
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≤10

>50
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Scoring RCU for TN and TP
Report Card Unit

No. Sites

Median
TN (ug/L)

Median
TP (ug/L)

Grade TN

Grade TP

Waikato Huka Falls to Ōhakuri

N=3

138

10.5

A

B

Tributaries Huka Falls to Ōhakuri

N=8

1257

73

D

D

Waikato Ōhakuri to Karāpiro

N=3

320

25

B

C

Tributaries Ōhakuri to Karāpiro

N=7

765

48

D

C

Waikato Karāpiro to Ngāruawāhia

N=3

453

35

C

C

Tributaries Karāpiro to Ngāruawāhia

N=8

607

48

C

C

Waikato Ngāruawāhia to Te Puāha

N=7

765

48

D

D

Tributaries from Ngāruawāhia to Te Puāha

N=14

1560

65

D

D

Waipā mainstem downstream
Ōtorohanga

N=3

855

45

D

C

Waipā tributaries

N=13

735

26

C

C

Lake Ngāhewa

N=4

950

140

D

D

Lake Ngāroto

N=6

1980

135

D

D

Lake Rotopiko

N=98

1280

29

D

C

Lake Rotoroa

N=26

710

21

C

C

Lake Waahi

N=48

1100

62

D

D

Lake Waikare

N=34

2600

154

D

D

Lake Whangape

N=41

1860

119

D

D

5.2.2 Chlorophyll
Algae occur naturally in our rivers, lakes and streams, flourishing during hot and fine conditions.
Chlorophyll a (abbreviated to chlorophyll below) is used as a measure of total algal biomass. High
levels of algae can affect aesthetics, clarity and colour and also be indicative of high risks of
cyanobacteria (blue-green algae) blooms (see later). Please note the NOF guidelines (MfE 2014a)
were used directly to grade Chlorophyll.

Grading Chlorophyll
Grade

Median Chlorophyll (ug/L)

Maximum Chlorophyll (ug/L)

A

≤2

≤10

B

>2 and ≤5

>10 and ≤25

C

>5 and ≤12

>25 and ≤60

D

>12

>60
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Scoring RCU for Chlorophyll
Report Card Unit

No.
Sites

Med Chla

Max Chla

Grade
Med Chla

Grade
Max Chla

Waikato Huka Falls to Ōhakuri

N=3

1.5

11

A

B

Tributaries Huka Falls to Ōhakuri

NA

Waikato Ōhakuri to Karāpiro

N=3

Tributaries Ōhakuri to Karāpiro

NA

Waikato Karāpiro to Ngāruawāhia

N=1

Tributaries Karāpiro to Ngāruawāhia

NA

Waikato Ngāruawāhia to Te Puāha

N=3

Tributaries from Ngāruawāhia to Te Puāha

NA

NA

Waipā mainstem below Ōtorohanga

ND

ND

Waipā tributaries

NA

NA

Lake Ngāhewa

N=3

32

11

D

D

Lake Ngāroto

N=6

71

179

D

D

Lake Rotopiko

N=104

13

74

D

D

Lake Rotoroa

7

9

18

C

B

Lake Waahi

N=47

23

380

D

D

Lake Waikare

N=46

91

300

D

D

Lake Whangape

N=39

57

850

D

D

5.3

NA
5

23

C

B
NA

6

20

C

B
NA

9

27

C

C

Water Quality Taura grades

The taura score for Water Quality was calculated on the average of the numeric converted scores
(see section 2.3 for alphabetic to numeric conversion tables) for nutrients (average of TN and TP
indicators), phytoplankton (average of annual median and annual maximum Chla indicators), clarity
and E.coli (for primary contact) indicators. Back-conversion of these numeric averages resulted in
the overall Taura alphabetic water quality grades by RCU in the table below.
Report Card Units

Water Quality Grade

Waikato Huka Falls to Ōhakuri

A-

Tributaries Huka Falls to Ōhakuri

C

Waikato Ōhakuri to Karāpiro

B

Tributaries Ōhakuri to Karāpiro

C-

Waikato Karāpiro to Ngāruawāhia

C+

Tributaries Karāpiro to Ngāruawāhia

D

Waikato Ngāruawāhia to Te Puāha

C-
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Report Card Units

Water Quality Grade

Tributaries from Ngāruawāhia to Te Puāha

D

Waipā mainstem below Otorohanga

D

Waipā tributaries

C-

Lake Ngahewa (volcanic lake)

D

Lake Ngaroto (peat lake)

D

Lake Rotopiko (Serpentine Lakes)

C-

Lake Rotoroa (Hamilton)

C

Lake Waahi

D

Lake Waikare

D

Lake Whangape

D

A ground-truthing assessment by lower river and Waipa iwi supported the report card water quality
grades for all RCUs except the Lake Rotoroa (both considered D by iwi). Iwi perception of

experience and water quality in Lake Rotoroa is poor. They report that in the past the
lake was clear, tuna (eels) were visible and harvested, and whānau could swim in and eat kai
from the lake. These practices no longer occur and these are some aspirations of iwi for the
future. The discrepancy is partly explained by experience and water quality being somewhat

interlinked for Maori, whereas the Report Card methodology separates these. Nevertheless, the
overall level of agreement was good between the report card water quality grades and groundtruthing by lower river and Waipa iwi. Similar ground-truthing assessment by upper river iwi is yet to
be achieved.

5.4

Water Quality Indicators considered but discarded or covered elsewhere

Nitrate and Nitrite Nitrogen
Nitrate (a soil nutrient) is a product of organic matter decomposition, including human and animal
wastes and oxidation of ammonium (nitrification) by soil and water microbes. It commonly occurs in
diffuse runoff, groundwater, catchment runoff and receiving waters, but usually at low, non-toxic
concentrations. Nitrite quickly oxidised to nitrate and is typically very low in concentration in natural
waters. The contributions of nitrite and nitrate to eutrophication (excessive plant growth) is captures
in the TN indicator. However, nitrate can also, at high concentrations, reduce growth rates of fish and
aquatic invertebrates (i.e., have toxic effects). The main concerns are associated with leaching of
nitrate from pasture soils to groundwater and stream receiving waters. There are NOF guidelines
(MfE 2014a) for this indicator.
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Nitrate was not included in the 2015 pilot report card because all sites were ‘A’ and we did not
anticipate that this will change in the future.

Dissolved Inorganic Nitrogen, dissolved reactive phosphorus, trophic lake index
Covered by total nitrogen and phosphorus (and clarity and chlorophyll in the case of trophic lake
index).

Blue green algae, arsenic
In other Taura.

Turbidity
Covered by clarity.

Faecal coliforms
Covered by E.coli.

5.5

Future Scoring

The Water Quality Tura will probably be the most robust to track in the future because scores are
based on a comprehensive sampling programme.
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6

Water Security
Our land use practises and land development supports communities and taonga species
having access to life sustaining supplies of water

6.1

Introduction

Water security covered water for community, urban, rural and industrial use while maintain
environmental flows in the rivers and tributaries.

6.2

Scoring Water Security

The grades for the 2015 Water security taura is derived using the indicators listed below:
Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

6.2.1

Water Abstraction and
Use.

Surface water allocation.
Allocation of sub-regional aquifers (groundwater).
Rural water use (irrigation efficiency, stock water use).
Urban water use.

6.2.2

Water Human Health
and Safety.

Rural groundwater water supply

6.2.1 Water Abstraction and Use

Surface Water Allocation
Waikato Regional Council monitors ‘available’ levels of surface water to ensure surface water
resources are used sustainably. ‘Available’ surface water is the total volume of water that can be
taken within set allocation levels. As more water is taken from surface water, the volume of
‘available’ water for future use drops.
For example, as at May 2014, most of the Waikato River catchment has water take applications that,
if granted, would see allocation limits exceeded – that is all the “easy water” available to take under
our regional policies would be gone:


89 per cent of the primary allocable flow above Karāpiro is already allocated for
summer months. More water is available in winter.



87 per cent of the primary allocable flow at the river mouth is already allocated for
summer months. Again, more water available in winter.

For both sites, the council has received enough new applications that if granted would take allocation
levels over limits. (http://www.waikatoregion.govt.nz/Council/Policy-and-plans/Rules-andregulation/Water-allocation-variation/)
The following has been summarised from http://www.waikatoregion.govt.nz/Community/Yourcommunity/For-Farmers/Water-takes/Water-takes/FAQs---Allocation-status-and-hydrology/
For surface water, each waterbody in the Waikato region has been given a percentage of water that
can be allocated out to water users in certain situations. This ensures there is always an
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“environmental flow” in a waterway to make sure the value of the waterbody isn’t harmed (e.g.,
aquatic life, water quality).
During periods of low summer flows the minimum flow is used to implement water shortage
restrictions, where the amount taken from the river is reduced. When the river’s flow is higher the
minimum flow in combination with the higher river flow provides flow variability, which is important
for the functioning of the river system, e.g., removing sediment and weed growths.
There are three tiers of allocable flow:
1.

Primary allocable flow is the high reliability allocation available in each waterway. It is
specified for each waterway in Table 3-5 of the Waikato Regional Plan. On average, it is
likely only once in every five years that restrictions on the primary allocable flow would
be required to minimise degradation of the minimum flow.

2.

Secondary allocable flow is a lower reliability allocation available in many waterways.
Water taken under the secondary allocable flow is likely to be restricted, on average,
every second year to minimise degradation of the minimum flow and impacts on
primary allocable flow users. Secondary allocable flow is not available in some
catchments, including the Waikato River main stem.

3.

When a waterbody is above the median flow, up to 10 per cent of the flow at that time
can be allocated out as a water harvesting allocation. This will usually be during winter
months, and if water is required for summer use, storage will be required. This is not
available in the Waikato River catchment upstream of the Karāpiro Dam.

The WRC score allocation regionally through estimating the level of stress on surface water resources
by comparing the volume of ‘available’ water to the volume that’s already been allocated for use 10.
The available water includes both the Primary and Secondary allocable flows. They divide the surface
water resources into three categories: low, medium and high stress.


Low stress areas have less than 70 percent of available surface water allocated for use.



Medium stress areas have between 70 and 99 percent of available surface water
allocated for use.



High stress areas have 100 percent or more of available surface water allocated for
use.

Their scoring has found that:

10



Much of the Waikato region is under medium to high stress during summer.



During summer, much of the medium stress areas will soon have allocation in excess of
70 per cent of the available surface water and will be classified as high stress.



A quarter of the areas in the Waikato region are under high stress all year round, with
100 per cent or more of available surface water being used.

http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmental-indicators/Freshwater/River-and-

streams/Surface-water-availability-report-card/
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Much of the Waikato region is under low stress during winter.

Water allocation is scored in the Waikato Progress Indicators
(http://www.waikatoregion.govt.nz/Community/Waikato-Progress-Indicators-Tupuranga-Waikato/).
Since 2009, the percentage of water allocated through resource consents of the total water available
to be allocated for use has risen substantially. This indicator is the level of consented water
allocation as a percentage of the amount of total water available for allocation in the Waikato region,
measured at the Waikato River mouth during summer months each year. The percent of allocable
flow is shown in the following table (Huser and Killerby 2014):
Year

Percent of total allocable water allocated

2009

64

2008

65

2007

67

2010

69

2011

72

2012

76

2013

87

2014

86

Data Sources
Unpublished data was obtained from WRC. Robust data was available for the mainstems, and we
used the data directly (some of which is summarized above). Note that allocation is largely
determined by the proportion allocated at the Waikato River mouth. Any increased allocation
upstream in the mainstem or tributaries impacts this value.
Surface water allocation assessment in tributaries is currently (at time of writing) being assessed.
WRC forwarded allocation in some major tributaries for each RCU. We graded the flow-weighted
median value of the group of tributaries for each RCU. For tributaries Karāpiro to Ngāruawāhia, we
used allocation shown in report 2007/47, which gives maps of modelled automatic privilege
[permitted, s14(3)(b)] takes and consented takes for 202 catchments.
Several headwaters of tributaries are well over-allocated. These include Pokaiwhenua (historical
consent and economic arguments), Mangatawhiri and Mangatangi (Auckland Council water supply
and consents). Allocation information was unavailable for our example lakes.

Grading Surface Water Allocation
Grade

Narrative

A

<50% allocated in mainstem or major selected tributaries.

B

50-75% allocated in mainstem or major selected tributaries.

C

75-100% allocated in mainstem or major selected
tributaries.

D

>100% allocated in mainstem or major selected tributaries.
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6.2.2 Groundwater Allocation
This indicator measures the amount of ‘available’ groundwater for allocation in the Waikato region.
WRC estimate the amount of stress on groundwater resources by comparing the volume of
‘available’ groundwater with the volume allocated for use. They report this in a Report Card for the
region http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmentalindicators/Freshwater/Groundwater
‘Available’ groundwater is the total volume of groundwater that can be abstracted from an aquifer
without negatively affecting the aquifer. This simple assessment of available groundwater treats the
aquifer in isolation to any connected streams and rivers. Areas listed as having low or medium stress
may be having a significant impact on nearby streams and rivers. This impact on streams and rivers is
managed separately through the resource consent process, when people request to take
groundwater, and may restrict the ability to take groundwater. The volume of allocated (used)
groundwater is estimated from the maximum abstraction rate for groundwater consents and an
estimate of permitted abstractions. Generally, actual use is likely to be substantially less and will vary
from year to year.
WRC in their groundwater indicator -divide monitored groundwater resources in our region into
three categories of ‘stress’:


Low stress areas have less than 10 percent of available groundwater allocated for use.



Medium stress areas have between 10 and 30 percent of available groundwater
allocated for use.



High stress areas have more than 30 percent of available groundwater allocated for
use.

This approach does not take into account the allocation status of any connected streams and rivers
which may restrict any further allocation of groundwater even if the aquifer is in the low stress
category.

Data Sources
Data was obtained from the WRC website which calculates their report card for the region.
http://www.waikatoregion.govt.nz/Environment/Environmental-information/Environmentalindicators/Freshwater/Groundwater/flow-5a-data/. The WRC make the following notes about the
data and its limitations:
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This indicator is based on maximum potential use (consented and permitted), not
actual usage.



In catchments with a connection between groundwater and surface water,
groundwater allocation may be limited by the availability of surface water.



Estimates of aquifer recharge are approximate, as there are few accurate waterbalance studies available.



The extent of an aquifer is not easily defined. They tend to use a conservative size.



They assume that the groundwater wells intercept groundwater from a single,
vertically uniform aquifer.
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The simple water balance assessment of groundwater availability presented here does
not take into account the allocation status of any connected surface water bodies.
Aquifers listed as having a low allocation stress may not have water available due to
the high allocation status of the connected streams and rivers.

Grading Groundwater Allocation
Grade

Narrative

A

<10% allocated

B

10-20% allocated

C

20-50% allocated

D

>50% allocated

Scoring RCU for Surface and Groundwater Allocation
Report Card Unit

Surface
waters
(% Allocated)

Grade

Waikato Huka Falls to Ōhakuri

61%

B

Tributaries Huka Falls to Ōhakuri

36%

A

Waikato Ōhakuri to Karāpiro

90%

C

Tributaries Ōhakuri to Karāpiro

36%

A

Waikato Karāpiro to Ngāruawāhia

59%

B

Tributaries Karāpiro to Ngāruawāhia

Low

A

Waikato Ngāruawāhia to Te Puāha

86%

C

Tributaries from Ngāruawāhia to Te Puāha

118%

D

Waipā mainstem below Ōtorohanga

36%

B

Waipā tributaries

31%

B

Ground
waters
(% Allocated)

Grade

C
23%

C
D

75%

D
A

6%

A
C

39%

C
A

4%

A

6.2.3 Rural Water Use
The 2015 pilot report card investigated indicators for major water use in the rural areas. The reason
was to be able to measure progress in water conservation with time, as efficiency measures are
implemented.
Irrigation is now a major use of water in the Waikato. WRC require about 80% efficiency or better
for new or renewed consents. Consents generally require a relatively efficient system (~80%
efficiency based on modelled crop needs, rainfall and soil moisture, and efficient irrigation plans).

2016 Pilot Waikato River Report Card: Methods and Technical Summary

129

Irrigation data for the region was supplied by WRC (see following table). At the time of writing the
2015 pilot report card, WRC had regional data only. Future report cards will probably have data for
each RCU.
Irrigation data for the entire Waikato River catchment downstream of Huka Falls are as follows:
m3/d

Ha

Total irrigation for all existing consents.

829903

19788.375

Sub-total for those processed under new rules.

455565

9992.3

% of total irrigation processed under new rules.

55%

50%

WRC Irrigation data

Grading Irrigation
Grade

Irrigation under new rules (>80% efficient)

A

>80% (area, number) uptake of new consent conditions.

B

60-80% (area, number) uptake of new consent conditions.

C

40-60% (area, number) uptake of new consent conditions.

D

<40% (area, number) uptake of new consent conditions

Scoring the Waikato Region for Irrigation
The overall irrigation grade for the region was assigned as ‘C+’.

6.2.4 Urban Water Use

The report card includes a measure of domestic (urban) water use. Environment Waikato will require
a clear demonstration of efficient water use from municipalities in future applications for resource
consents or renewal of resource consents for the abstraction of water from the environment, as
described in section 3.4.3, Policy 2 of the Waikato Regional Plan Proposed Variation No. 6 –Water
Allocation. A number of municipalities are addressing these requirements by reducing leakage in
reticulation, installing water meters and moving to charging on volume used, replacing aged fragile
pipes with more robust plastic pipes, encouraging householders to fix internal leaks (subsidising a
“green plumber”), encouraging the installation of rainwater tanks, and general encouragement of
residents to conserve water. Some municipalities have major challenges with pipes breaking because
of the nature of local geology (e.g., Taupō DC). Most have aged infrastructure. This indicator will be
able to track progress in conservation efforts over time.
Data Sources
Water demand plans were consulted for domestic water use and municipal leakage (Aquas 2010,
Hamilton City Council 2011, Opus 2014, Otorohanga District Council 2015, MWH 2014, South
Waikato District Council 2014, Taupo District Council 2012, Waipa District Council 2010a, b) . Data
was highly variable and sketchy for some towns, so some values are approximate only. Average
values were used for Waipā DC water usage and for Waikato DC water leakage. Industrial and
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commercial use was not included in the water use. Population was used to calculate a populationweighted domestic water use (including leakage) and graded. Individual municipalities are scored in
the following table:
Report
Card
Unit
>OW

TLA

Population

Use L/p/d

Leak %

Usee
L/p/d

Grade

Taupō

23400

550

Includes

550

Df

Atiamuri

OW

Taupō

320

Includes

529

D

Whakamaru

KW

Taupō

290

includes

521

D

Mangakino

KW

Taupō

1257

includes

490

D

Arapuni

KW

2145

340

includes

340

C

KW

Sth
Waikato
Waipā

200

400

Includes 25

400

D

KW

Waipā

1000

400

Includes 25

400

D

Tokoroa

KWT

18,000

308

Includes 8

310

C

Cambridge

MW

Sth
Waikato
Waipā

18,750

400

includes 25

400

D

MW

HCC

150,200

220

16

264

B

Town

Taupō

Karāpiro
Pukerimu

a

Hamilton
Gordonton

b

MWT

Waikato

2000

214

24

266

B

Huntly

LW

Waikato

7,067

278

20

334

C

Taupiri

LW

Waikato

444

248

20

298

B

Hopuhopu

LW

Waikato

80

280

20

336

C

Meremere

LW

Waikato

460

ND

ND

ND

ND

Mercerc
Ngāruawāhia

LW
LW

Waikato
Waikato

500
5,106

ND
238

ND
20

ND
286

ND
B

Tūākau

LW

Waikato

4182

270

Includes

270

B

LWT

Waikato

2000

270

Includes

270

B

Port Waikato

LW

Waikato

Tanks

NA

NA

NA

Te Kūiti

Wp

Waitomo

4374

390

20

468

D

Ōtorohanga

Wp

9,075

390

includes

390

D

Pirongia

Wp

Ōtorohang
a
Waipā

1335

230

9

251

B

Te Awamutu

WpT

Waipā

10,000

230

9

250

A

Kihikihi

WpT

Waipā

1974

214

23

263

B

Ōhaupō

WpT, KW

Waipā

423

400

25

400

D

Te Kauwhata

Waikare

Waikato

1294

ND

ND

ND

ND

Pokeno

d

a

Ōhaupō , b+Rangiriri, c+Matangi/Tamahere/Tauwhare, d+Buckland, eincludes leakage
OW=Huka to Ohakuri Dam, KW = Ohakuri dam to Karapiro Dam, MW =
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Grading Urban Water Use
Grade

Water Use in Urban Areas (Residential & Leakage)

A

<250 L/person/day

B

250–300 L/person/day

C

300–350 L/person/day

D

>350 L/person/day

Scoring RCU for Urban Water Use
Report Card Unit

Urban Water Use (l/p/d)

Grade

Waikato Huka Falls to Ōhakuri

Minor takes but high usage per person

B

Tributaries Huka Falls to Ōhakuri

Minor takes but high usage per person

B

Waikato Ōhakuri to Karāpiro

318

C

Tributaries Ōhakuri to Karāpiro

318

C

Waikato Karāpiro to Ngāruawāhia

279

B

Tributaries Karāpiro to Ngāruawāhia

279

B

Waikato Ngāruawāhia to Te Puāha

299

B

Tributaries from Ngāruawāhia to Te Puāha

299

B

Waipā mainstem below Ōtorohanga

335

C

Waipā tributaries

335

C

6.2.5 Water Human Health and Safety

Nitrate in Groundwater
In 1988, a national survey of nitrate contamination of groundwater found some of the highest nitrate
concentrations in parts of the Waikato region. Nitrate moves down into groundwater from land use
activities at the surface. Concentrations are generally highest in shallow, vulnerable aquifers and
lowest in very deep or iron-rich waters.
In the Waikato region, higher nitrate concentrations are generally found in areas of market gardening
(such as Pukekohe) and intensive dairy farming (such as Hamilton). Nitrate is the most widespread
contaminant in groundwater. Excessive nitrate is a concern for both human health and the
environment. High nitrate concentrations are linked to a blood disorder in bottle-fed babies known
as ‘blue baby syndrome’ (also known as methaemoglobinaemia). Lower nitrate concentrations
seeping from groundwater into streams and lakes can still result in nutrient enrichment of these
waterways. As discussed above, nutrient enrichment of waters causes nuisance plant growth such as
algae and slimes, and at high concentrations of nitrate can reduce growth rates of fish and
invertebrates.
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Pressures on groundwater quality are increasing as land is used more intensively. High nitrate
concentrations indicate pollution from land use activities, especially:


Intensive farming which generates more animal waste.



Discharging effluent to land.



Applying nitrogen fertilisers (for example, market gardening).



Disposing of sewage, for example to septic tanks.

High nitrate concentrations are also a concern because of potential barriers to market access with
trading nations. Groundwater nitrate can be expressed as either nitrate (NO3) or nitrogen in nitrate
(NO3 - N) so the national drinking water guideline of 50 g/m3 NO3 is equal to 11.3 g/m3 NO3 - N. The
Ministry of Health's (1995) maximum acceptable value for nitrate (NO3) in drinking water is 50 g/m3.
Expressed as nitrogen (N) this equals 11.3 g/m3 NO3-N. In 2015 the proportion of wells that
exceeded the MoH guideline of 11.3 g/m3 NO3-N was used to grade the report card.
Data Sources
Waikato Regional Council monitors nitrate concentrations in two networks:


Regional network: 110 mostly shallow wells (< 30 m deep) distributed throughout the
region. This network represents generally vulnerable aquifers with relatively young
groundwater in aerobic conditions. They exclude wells with significant iron
concentrations from this network. Regional network wells are monitored yearly.



Community supplies: 80 school water supplies. These supplies are chosen as an
indicator of risk to the community. Community supplies are monitored every two
years.

For the 2015 report card data was obtained for the Waikato region for 5 years (from 2010 to 2014) to
ensure there was sufficient data.
Grading Nitrate in Groundwater
Grade

Nitrate Build-up in Groundwater

A

No exceedance of 11.3 mg/L NO3-N

B

>0-10% sites exceed 11.3 mg/L NO3-N

C

10-20% sites exceed 11.3 mg/L NO3-N

D

>20% sites exceed 11.3 mg/L NO3-N
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Scoring RCU for Nitrate in Groundwater
Report Card Unit

Narrative

Grade

Waikato Huka Falls to Ōhakuri

Assume same score in mainstem and tributary
RCU.

A

Tributaries Huka Falls to Ōhakuri

No exceedance in 25 wells.

A

Waikato Ōhakuri to Karāpiro

Assume same score in mainstem and tributary
RCU.

A

Tributaries Ōhakuri to Karāpiro

No exceedance in 33 wells.

A

Waikato Karāpiro to Ngāruawāhia

Assume same score in mainstem and tributary
RCU.

D

Tributaries Karāpiro to Ngāruawāhia

Ten of 20 wells exceed criteria at least once, 3 of
these more frequently.

D

Waikato Ngāruawāhia to Te Puāha

Assume same score in mainstem and tributary
RCU.

D

Tributaries from Ngāruawāhia to Te Puāha

Six of 22 sites frequently exceed criteria.

D

Waipā mainstem below Ōtorohanga

Assume same score in mainstem and tributary
RCU.

C

Waipā tributaries

Of 12 sites, 2 exceed criteria on 2 or more sampling
dates.

C

6.3

Water Security Taura Grade

The taura score for Water Security was calculated for each RCU on the average of the numeric
converted scores (see section 2.3) for each of the 6 water security indicators, namely surface water
allocation, water allocation at the mouth, groundwater allocation, groundwater nitrate, Urban use
efficiency, and Irrigation use efficiency. The lakes were not scored for Water Security because this
was not relevant/covered at the RCU scale. Water Security grades are listed by RCU in the table
below.
Report Card Units

Water Security
Grade

Waikato Huka Falls to Ōhakuri

B-

Tributaries Huka Falls to Ōhakuri

B-

Waikato Ōhakuri to Karāpiro

C

Tributaries Ōhakuri to Karāpiro

C+

Waikato Karāpiro to Ngāruawāhia

C+

Tributaries Karāpiro to Ngāruawāhia

B-

Waikato Ngāruawāhia to Te Puāha

C

Tributaries from Ngāruawāhia to Te Puāha

C
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Report Card Units

Water Security
Grade

Waipā mainstem below Otorohanga

C+

Waipā tributaries

C+

Lake Ngahewa (volcanic lake)

NA

Lake Ngaroto (peat lake)

NA

Lake Rotopiko (Serpentine Lakes)

NA

Lake Rotoroa (Hamilton)

NA

Lake Waahi

NA

Lake Waikare

NA

Lake Whangape

NA

A ground-truthing assessment by lower river and Waipa iwi supported the report are grades for all
RCUs except the lower Waikato mainstem and tributaries (both considered C- by iwi) and the midWaikato tributaries (considered C+). Overall, this was a reasonable level of agreement. Similar
ground-truthing assessment by upper river iwi is yet to be achieved.

6.4

Water Security Indicators Considered but Discarded

Water security was the most challenging to define, grade and score. A wide range of indicators were
considered in the development and definition of the Water Security taura but dropped as
inappropriate or covered by other indicators.
Group
Urban Use

Indicator

Why dropped

WSUDS

Inappropriate - is an action.

Rainwater

Inappropriate – is an action. Also replaced by Urban
domestic water use.

Metering

Inappropriate – is an action, but considerable
disagreement as effective solution. Also replaced by
Urban domestic water use.

Leakage

Replaced by Urban domestic water use.

Use-Rural Use

Ponds and dams

Inappropriate – major water quality issues. Replaced by
Irrigation Use and Stock Water Use.

Human and
animal health

E.coli in groundwater supplies

Very dependent on well design – will always occur in
shallow, unprotected wells where there are high
densities of animals. So reflects well design rather that
regional water quality.
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Group

Flow security

6.5

Indicator

Why dropped

Pesticides in groundwater
supplies

Very dependent on well design – will often occur in
shallow, unprotected wells where there pesticide are
used. So reflects well design rater that regional water
quality.

Cultural use (regattas, navigation)

Included in Experience – Navigation.

Hydro-ramping effects on
whitebait spawning

Unclear whether important .

Hydro-ramping effects on
waterfowl nesting

Unclear whether important.

User Safety

Included in Experience – Navigation.

Future Scoring

The water security Taura is likely to be the least robust because key indicators were not able to be
scored, and because data was sketchy in other cases. This is described in more detail below.

Allocation
Future report cards will have a more comprehensive surface water and groundwater allocation
database that can be used to inform the grading of Waikato River tributaries.

Irrigation
Irrigation data for the region was supplied by WRC (see following table). At the time of writing the
2015 pilot report card, WRC had regional data only. Future report cards will probably have data for
each RCU.

Marae Water Supply
Marae water supply was not scored for the 2015 pilot report card because the dataset required to
capture this accurately does not currently exist and will need to be assembled by iwi/hapū/marae.
This indicator will need development, because marae water supply is affected by a number of factors
that impact on the health and wellbeing of marae communities, including accessibility, groundwater
availability and quality, and/or surface water availability and quality.

Industrial Use and Recycling
Several industries in the Waikato basin have major water takes. Many of these industries have
instituted recycling and other water efficiencies. This information is not generally available (WRC
does not collect this information). Future report cards could assemble a database on industrial water
use and recycling and then develop an indicator around industrial recycling.

Stock Use
Animal water requirements are a major use of water and vary greatly with type and season. Animals
need water for drinking, and lactating dairy cows will be the main animal consumers in the Waikato.
Planners often use 70 l/cow/d, but this seems to be rather high (Brown et al. 2007). In addition to
stock watering, dairy shed consumes water for milk cooling and washdown (udder, plant, yard). The
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amount depends on season and if conservations measures are in place (e.g., using cooling water for
washdown). Modelling suggest that dairy stock water and washdown account for 64% of all
allowable and permitted takes (takes for reasonable rural domestic and stock use, and other small
scale (<15 m3/d) uses).
At the present time WRC does not have data on water use on farms for stock water and dairy sheds
(the major consumers), so we are unable to score this indicator as part of the 2015 pilot report card.
Future report cards will probably have data for this use and for each RCU. This should take account
of the seasonality of water use (likely highest in the spring flush of milk production and least when
cows dry off at the end of summer) relative to water resource availability,
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7

Effort
Communities, businesses and individuals are engaged in comprehensive contaminants
control and rehabilitation to achieve the Vision and Strategy

7.1

Introduction

The magnitude of rehabilitation “efforts” being expended in the Waikato River catchment is very
important to capture and communicate in the Report Card. One of the reasons that this is important
is because The Waikato Cleanup Trust has funds of $210 million, while the Waikato Independent
Scoping Study (WRISS) recommended that the funding required to achieve the Vision and Strategy
exceeded $3 billion.
In addition, by recording effort (such as time and/or area being restored) helps communicate “wins”
and positive work occurring in the catchment. It is likely that some indicators/results will take a long
time to change – by capturing “effort”, we can help to keep communities/industry motivated.
Major efforts are being undertaken by National and Territorial authorities, such as DoC and WRC.
While some of this is recorded, much of the work historically undertaken by DoC and others is
probably greatly underestimated. Other industries fund or undertake rehabilitation, including Oji
(forestry), and the energy companies Mighty River Power, Genesis, and Contact. Farmers and
volunteer groups are also contributing their time and resources to provide valuable in-kind ‘effort’
that complements the funding provided by the Waikato Cleanup Trust and other agencies. Volunteer
effort for ecological restoration in the Waikato Region has been estimated by Biodiversity Forum
(2011) and Ritchie (2011). The Biodiversity Forum estimated that volunteer hours were equivalent to
$1.6 million per annum (2009-10) based on scaling up to 175 community groups in the region, the
responses from questioning 20 community groups. In the same period, Ritchie found 13,070
volunteer hours in 12 Landcare groups.
While it is very challenging to assess “Effort” in rehabilitation in the Waikato River catchment, WRC
and WRA have started to develop a database that has allowed the report card team to make an
initial assessment of rehabilitation projects (in conjunction with WRC’s Ripple Effect website).
For the purposes of the 2015 pilot report card we have grouped rehabilitation efforts occurring
throughout the catchment into three broad categories: (“efforts to improve”) Point Sources, Diffuse
Sources and Ecosystem Rehabilitation.
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7.2

Scoring Effort

The grades for the 2015 Effort taura is derived using the indicators listed below:
Section

Indicator Group

Indicators and/or Best Professional Judgement (BPJ)

7.2.1

Point Sources

Industry, WWTP.
Dairy shed consents to discharge.

7.2.2

Diffuse Sources

Farm plans, soil conservation.
Riparian fencing – dairy farms.

7.2.3

Ecosystem
Rehabilitation

Wetlands.
Lake restoration.
Biodiversity.
Stream channels and gullies.
Mainstem river banks.
Connectivity restoration.

7.2.1 Major Point Discharges
All report card management units were scored an ‘A’ because of large improvements in the quality
and volumes being discharged under the consent process. This indicator was deemed to be
important to capture in the pilot report card because these changes have improved water quality
from the historical situation.

7.2.2 Dairy Shed Consents
Most dairy farms have surrendered consents for discharge to waterways and converted to using land
disposal. This indicator scores the number still active and/or recently expired.
A survey conducted by Federated Farmers and DairyNZ in the first three months of 2015 found that
dairy farmers around the country have spent more than $1 billion in the past five years on
environmental initiatives including effluent management, retiring land and riparian planting. It came
to an average of $90,000 for each dairy farm over 5 years and in Waikato, farmers collectively spent
more than $350 million on environmental initiatives in the same period.

Data Sources
Data was extracted from an unpublished WRC map of existing and recently expired consents - WRC
Resource Consents Discharge to water consents and Expired Resource Consents (accessed 16 June
2015). Because of uncertainties in exact locations, we did not score lakes for this indicator.

Grading Dairy Shed Consents
Relative measure of the extent of land disposal of dairy shed effluent, where A = high (no direct dairy
shed discharges to surface water or just a few) and D = low ( benchmarked against the historical
situation of hundreds of direct dairy shed discharges with an FMU.
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Scoring RCU for Dairy Shed Discharges
Report Card Unit

No. on WRC map

Grade

Waikato Huka Falls to Ōhakuri

Assume part grade better than tributaries.

A+

Tributaries Huka Falls to Ōhakuri

Zero.

A

Waikato Ōhakuri to Karāpiro

Assume part grade better than tributaries

A

Tributaries Ōhakuri to Karāpiro

Current=6, expired=2.

A-

Waikato Karāpiro to Ngāruawāhia

Assume part grade better than tributaries.

A-

Tributaries Karāpiro to Ngāruawāhia

Current =13, expired = 1.

B+

Waikato Ngāruawāhia to Te Puāha

Assume part grade better than tributaries.

B+

Tributaries from Ngāruawāhia to Te Puāha

Current = 24, expired = 10

B

Waipā mainstem below Ōtorohanga

Assume part grade better than tributaries.

C+

Waipā tributaries

Current = 40, expired = 14

C

Lake Ngāhewa

ND

Lake Ngāroto

ND

Lake Rotopiko

ND

Lake Rotoroa (Hamilton)

ND

Lake Waahi

ND

Lake Waikare

ND

Lake Whangape

ND

7.2.3 Soil Conservation and Farm Plans
WRC have lodged 29 catchment sites on Ripple Effect where work has been undertaken by
approximately 300 landowners (some of these are scored under other indicators, e.g., stream and
gully rehabilitation).
The Waikato Upper Karāpiro Environmental Management Plan is designing farm targets for 700 dairy
farms over 4 RCU (Huka to Karāpiro Dam). It involves implementing sustainable milk plans to 700
dairy farms in the upper Karāpiro catchment to enable a better environmental outcome. Plans will
contain defined targets, which reflect regulatory and industry standards around effluent
management and nutrient losses associated with the catchment's dairy farms. Farmers will be given
support to develop and implement a time-bound plan, which identifies actions in relation to those
areas where improvement is required.

Data Sources
WRA’s unpublished database (also see McConnochie 2015) and the Ripple Effect website.

Grading Diffuse Sources
Relative measure with D = none or a low number of farm plans and ‘A’ equivalent to the major
efforts occurring in the upper Waikato with hundreds of farm plans completed.

140

2016 Pilot Waikato River Report Card: Methods and Technical Summary

Scoring RCU for Farm Diffuse Source Pollution Controls
Report Card Unit Area

No. in WRC Database

Grade

Waikato Huka Falls to Ōhakuri

Assume grade same as tributaries

B+

Tributaries Huka Falls to Ōhakuri

25 + portion of 700 = 374

B+

Waikato Ōhakuri to Karāpiro

Assume grade same as tributaries

B+

Tributaries Ōhakuri to Karāpiro

59 + portion of 700 = 409

B+

Waikato Karāpiro to Ngāruawāhia

Assume grade same as tributaries

D

Tributaries Karāpiro to Ngāruawāhia

18

D

Waikato Ngāruawāhia to Te Puāha

Assume grade same as tributaries

C-

Tributaries from Ngāruawāhia to Te Puāha

34

C-

Waipā mainstem below Ōtorohanga

Assume grade same as tributaries

B

Waipā tributaries

121

B

Lake Ngāhewa

ND

Lake Ngāroto

ND

Lake Rotopiko

ND

Lake Rotoroa

ND

Lake Waahi

ND

Lake Waikare

ND

Lake Whangape

ND

7.2.4 Riparian Fencing
A survey was conducted by Federated Farmers and DairyNZ in the first three months of 2015 found
dairy farmers around the country spent more than $1 billion in the past five years on environmental
initiatives including effluent management, retiring land and riparian planting. It came to an average
of $90,000 for each dairy farm over 5 years and in Waikato, farmers collectively spent more than
$350 million on environmental initiatives in the same period.
Fencing has been scored in Ecological Integrity. It is scored again here because it is such an
important indicator in effort on catchment rehabilitation.
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A summary of some key results from the WRC’s 2012 stream riparian assessment surveys and
estimated fencing and scores in 2014 (from % dairy and dry farms and annual % increase in fencing in
2007-12) is provided below:
Tributary RCUs

No.
Sites

% Woody
Veg

%≥5m
wide
buffer

% Effective
Fencing
2012

Estimated %
Effective
Fencing 2014

Riparian
Grade
2012

Riparian
Grade
2014

Huka to
Karāpiro

68a

44.9

57

67

70.3

B

B

Karāpiro to
Ngāruawāhia

27

15.7

43

55

57.2

C+

C+

Lower Waikato

46

15.1

10

45

46.5

C

C

Waipā

79

21.7

47

56

58.3

C+

C+

a

20 of the “Ōhakuri & Karāpiro” RCU sites were in the Huka to Ōhakuri RCU and the remaining 48 were in the
Ōhakuri Dam to Karāpiro RCU.

7.2.5 Ecosystem Rehabilitation
The grading was based on Best Professional Judgment based on a relative assessment between RCU
of the number, and to some degree, size or extent of rehabilitation.
A comprehensive project (McConnochie 2015) produced a stocktake of all known ecological
restoration projects which have/are being undertaken across the Waikato River catchment over the
last 10 years. This was aimed to include projects being funded or undertaken by agencies, and those
undertaken by local communities and individuals. It also included both terrestrial and aquatic
ecological restoration projects at a variety of scales - from smaller, localised initiatives through to
sub-catchment level initiatives.
It excluded projects undertaken in Lake Taupō catchment. No sites were included that had only plant
or animal pest control being implemented. (There were a number of sites where plant pest control
was the most effective option for regeneration as it was utilising the local seed source. In addition,
animal pest control at many sites resulted in increased bird life (e.g., North Island Kokako Recovery
Project in the Northern Pureora Forest (Ripple Effect reference: Howick Tramping Club), Project
Manu on the Mangakewa Reserve near Te Kūiti and Whewells Bush in Tamahere)). The Riverside
Schools Plantings undertaken on the Waipā and Waikato Rivers and co-ordinated by Waikato District
Council, are small (less than 1 ha) and therefore are not included in the database.
Much of this information was held by key organisations and forums, for example, the Department of
Conservation (DOC), Waikato Regional Council (WRC), local authorities, Waikato River Authority
(WRA), National Institute of Water and Air (NIWA), Waikato Biodiversity Forum and NZ Landcare
Trust (NZLT), QEII, WCEET, Environmental Initiatives Fund, Native Forest Restoration Trust, Waikato
District Council, Hamilton City Council and Waikato Biodiversity Forum.
Approximately 23,307 ha of land retirement/ecological restoration works has been undertaken (of
which 4,543 ha was through QEII, 2,828 ha through WRC), including 275 QEII covenants, in the
Waikato catchment. Approximately 2,616 km of fencing/retirement has been undertaken in the
Waikato catchment. However, 62 sites lacked information regarding area/fence length so the above
numbers are indicative only. In total, 508 sites are logged on the database (this includes QEII sites
and WRC catchment works).
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Information in the database is categorised into "Activity Type (as per Ripple Effect classifications),
including biodiversity improvement, lake/river/stream enhancement, Landcare, and wetland. The
report card team reclassified these activities into the following categories, based on these categories
together with the project descriptions, and scored these separately for each RCU.

7.2.5.1

1.

Wetland rehabilitation.

2.

Lake rehabilitation.

3.

Stream and gully rehabilitation.

4.

Riverbank rehabilitation (mainstem).

5.

Biodiversity improvement.
Wetland Rehabilitation

Grades were based on number of projects. While the number of projects was far greater in the Lower
Waikato, it also has the greatest area of remaining and lost wetlands. Scoring was anchored around
this RCU as a ‘B’ grade. The uppermost catchment was also given a C+ because of the relatively large
number of projects in this area, with relatively fewer wetlands and wetland area.
Some stream and lake rehabilitations also listed wetland rehabilitation as part of the project work
done or planned. These were not included here for lakes because we decided that rehabilitation of
wetlands fringing lakes is part of lake restoration. Similarly for streams, projects were not included
here unless a specific wetland was clearly identifiable. Benefits to riparian wetlands we saw as part
of the stream rehabilitation.
Some uncertainties remain in scoring this indicator around the extent of DoC rehabilitation actions in
Waimarino (including fencing, deer control, boat ramps and signage).
Report Card Unit

No. on WRC Map

Grade

Waikato Huka Falls to Ōhakuri

(same score as tributaries).

C+

Tributaries Huka Falls to Ōhakuri

7 projects. Major wetland enhancement project
undertaken by CONTACT and F&G. Quite a few
intact wetland-like areas adjacent to the upper
River e.g., at View Road and Wairakei Pastoral
(connecting river to inland tribs and pools/ponds
etc.).

C+

Waikato Ōhakuri to Karāpiro

(same score as tributaries).

D

Tributaries Ōhakuri to Karāpiro

3 projects.

D

Waikato Karāpiro to Ngāruawāhia

(same score as tributaries).

D

Tributaries Karāpiro to Ngāruawāhia

1 project.

D

Waikato Ngāruawāhia to Te Puāha

(same score as tributaries).

B

Tributaries from Ngāruawāhia to Te
Puāha

~34 projects. Multiple projects in Wangamarino.

Waipā mainstem below Ōtorohanga

(same score as tributaries).

D

Waipā tributaries

1 project?

D

All lakes

Scored in Lake Restoration.
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7.2.5.2

Lake Restoration

Grades were based on number of lake restoration projects. This did not include the hydro lakes,
which were scored as part of the Waikato River mainstem. The grading was anchored around the
considerable efforts on peat and riverine lakes in the Waipā and Lower Waikato RCUs.
Report Card Unit

Number in database

Grade

Waikato Huka Falls to Ōhakuri

Assume same score as tributaries.

D+

Tributaries Huka Falls to Ōhakuri

0 projects. (However, DoC also managed L
Ngāhewa as part of Rainbow Mt reserve).

D+

Waikato Ōhakuri to Karāpiro

Assume same score as tributaries.

C-

Tributaries Ōhakuri to Karāpiro

2 projects on 1 lake (Moananui).

C-

Waikato Karāpiro to Ngāruawāhia

Assume same score as tributaries.

B

Tributaries Karāpiro to Ngāruawāhia

10 (Kaituna, Komakorau, Kainui, Areare,
Tunawhakaheke, RotoMānuka, Rotoroa, Oranga)
plus HCC/volunteer work in Horseshoe, Forest
Lakes)

B

Waikato Ngāruawāhia to Te Puāha

Assume same score as tributaries.

B

Tributaries from Ngāruawāhia to Te Puāha

11.

B

Waipā mainstem below Ōtorohanga

Assume same score as tributaries.

B

Waipā tributaries

8 (Koramatua, Cameron, Maratoto,
Mangakawere, Rotopiko, Ngāroto, Rotokauri,
Mangahia).

B

Lake Ngāhewa

DOC Reserve.

C

Lake Ngāroto

Major rehabilitation ongoing.

A

Lake Rotopiko

Major rehabilitation ongoing

A

Lake Rotoroa

Major rehabilitation ongoing, HCC park.

B

Lake Waahi

Major rehabilitation ongoing

B

Lake Waikare

Major rehabilitation ongoing, number of projects.

B

Lake Whangape

Major rehabilitation ongoing.

B

7.2.5.3

Stream Rehabilitation

Fencing and retirement of stream banks on farms are scored elsewhere. The largest number of
community stream and gully rehabilitations was in the Middle Waikato, chiefly because of a number
of gully restorations in Hamilton city. This was graded ‘B’ in effort because substantial improvements
have been realised in the city. The least number (0) was in the uppermost reaches (hence ‘D’). The
Waipā had 9 or more projects in this large area, and as some of these covered significant lengths of
major tributaries, it was also graded a ‘B’.

144

2016 Pilot Waikato River Report Card: Methods and Technical Summary

For the mainstem, grades were also given. A relatively large number of riverbank restorations are
occurring in the Lower Waikato and this was graded ‘A”. Grading in table above.
Report Card Unit Area

No. of Projects

Grade

Waikato Huka Falls to Ōhakuri

2

C-

Tributaries Huka Falls to Ōhakuri

0

D

Waikato Ōhakuri to Karāpiro

0 project listed, but Waikato River Trails
planting, fencing and pest plant control.

C

Tributaries Ōhakuri to Karāpiro

5 projects.

C+

Waikato Karāpiro to Ngāruawāhia

2 projects but also comprehensive work
Hamilton City parklands and walkways.

B

Tributaries Karāpiro to Ngāruawāhia

10+ projects, and some addressing significant
stream reach lengths, and additional gully
replanting and pest control has been
undertaken in Hamilton.

B+

Waikato Ngāruawāhia to Te Puāha

25 projects.

A

Tributaries from Ngāruawāhia to Te Puāha

4+projects.

C

Waipā mainstem below Ōtorohanga

3 projects.

C

Waipā tributaries

9+ projects, some covering large areas.

B

Lake Ngāhewa

NA

Lake Ngāroto

NA

Lake Rotopiko

NA

Lake Rotoroa

NA

Lake Waahi

NA

Lake Waikare

NA

Lake Whangape

NA

7.2.5.4

Biodiversity Rehabilitation

These largely involved protection and rehabilitation of native bush areas. This was difficult to score
because of the highly varying size of projects and considerably uncertainty about the scale and
intensity of rehabilitation.
Report Card Unit Area

No. on WRC map

Grade

Waikato Huka Falls to Ōhakuri
Tributaries Huka Falls to Ōhakuri

3 projects.

C-

4 projects, including 3400 ha Maungatautari.

B

Tributaries Karāpiro to Ngāruawāhia

9 projects, mostly small urban bush remnants).

C+

Waikato Ngāruawāhia to Te Puāha

Major project on whitebait rehabilitation.

Tributaries from Ngāruawāhia to Te Puāha

6-7 (including 2000 ha Hakarimata).

Waikato Karāpiro to Ōhakuri
Tributaries Karāpiro to Ōhakuri
Waikato Karāpiro to Ngāruawāhia
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Report Card Unit Area

No. on WRC map

Grade

Waipā mainstem below Ōtorohanga
Waipā tributaries

8 projects, many over 100 ha.

All lakes

Covered in Lake Restoration.

7.2.5.5

B

Aquatic Pest Control (i.e., fish, plants)

A great deal of terrestrial pest plant and animal control is being conducted in the Waikato River
catchment. Here we did not score this (it is not in the WRA database either) but tried to score the
efforts reducing or eradicating aquatic pests animals and plants. We based this on the WRA
database. However, the grade may underestimate ongoing work by government agencies such as
DoC and WRC, as well as private land owners.
Report Card Unit Area

Observations

Grade

Waikato Huka Falls to Ōhakuri

D

Tributaries Huka Falls to Ōhakuri

D

Waikato Ōhakuri to Karāpiro

D

Tributaries Ōhakuri to Karāpiro

D

Waikato Karāpiro to Ngāruawāhia

D

Tributaries Karāpiro to Ngāruawāhia

D

Waikato Ngāruawāhia to Te Puāha

Major efforts in controlling noxious weeds.

B

Tributaries from Ngāruawāhia to Te
Puāha

D

Waipā mainstem below Ōtorohanga

D

Waipā tributaries

D

Lake Ngāhewa

D

Lake Ngāroto

D

Lake Rotopiko

Major efforts in controlling noxious weeds and plants.

Lake Rotoroa

A
D

Lake Waahi

Major efforts in controlling noxious weeds.

B

Lake Waikare

Major efforts in controlling noxious weeds and fish

B

Lake Whangape

Major efforts in controlling noxious weeds.

B

7.3

Effort Taura Grades

The taura score for Effort was calculated on the average of the numeric converted scores ( see
Section 2.3 for alphabetic to numeric scale conversion tables) for dairy shed discharge consents,
farm diffuse source pollution controls, wetland rehabilitation, lake restoration, aquatic pest control,
stream rehabilitation and biodiversity rehabilitation indicators.
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Report Card Units

Effort Grade

Waikato Huka Falls to Ōhakuri

C+

Tributaries Huka Falls to Ōhakuri

C

Waikato Ōhakuri to Karāpiro

C

Tributaries Ōhakuri to Karāpiro

C+

Waikato Karāpiro to Ngāruawāhia

C

Tributaries Karāpiro to Ngāruawāhia

C

Waikato Ngāruawāhia to Te Puāha

B

Tributaries from Ngāruawāhia to Te Puāha

C+

Waipā mainstem below Otorohanga

C

Waipā tributaries

C+

Lake Ngahewa (volcanic lake)

C-

Lake Ngaroto (peat lake)

B-

Lake Rotopiko (Serpentine Lakes)

A

Lake Rotoroa (Hamilton)

C

Lake Waahi

B

Lake Waikare

B

Lake Whangape

B

7.4

Future Scoring

The WRC and WRA Ripple Effect website (http://makearipple.co.nz/) of rehabilitation projects
provided the main source of information used to populate the Effort taura in the pilot report card.
This is a complex database, but is yet incomplete, and covers many years (e.g., when considering QEII
land conservation). Some projects have provided information on costs, while others have not, and
often the projects listed have been undertaken by volunteers over many years. Similarly, some
projects have clear information on extent (e.g., area, length of stream channel), but others do not
have this information. Further work on the database could attempt to provide complete estimates
on amounts (costs, areas etc.,) so that qualitative scoring could be carried out by the next Report
Card.
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Therefore, we recommend that the WRA database be further refined so that it is able to directly
provide information for the Taura “Effort”. This may require widening the selection criteria for
projects, as well as obtaining more information in some projects (e.g., funds received, volunteer
hours, length of fencing, area rehabilitated etc.).
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8

Sites of Significance
Our sites of significance are forever recognised and celebrated as areas of historical and
cultural importance and are safe for us to interact with and support a heathy Awa

8.1

Introduction

Māori and the wider Waikato community have an aspiration “that significant and historic sites along
the Waikato River are restored and protected” (NIWA 2010). This will lead to greater promotion of
cultural, spiritual and historic relationships with the river by iwi and the wider community. Meeting
this aspiration will help to achieve the several objectives and strategies outlined in Te Ture
Whaimana. The WRISS concluded that these aspirations and objectives would be met if the following
desired state was achieved:


Iwi are satisfied that significant sites have been identified (including appropriate
signage and data storage), management plans developed, joint management
agreements between iwi and local authorities are in place, and priority sites protected
and/or restored where possible.



The community understands the historical and cultural associations of sites with the
river.

In order to maintain the integrity of these sites it is vital that each iwi (with input from whanau and
hapū) retain control over how their significant and historic sites are identified, addressed and
managed.

8.2

Scoring for Sites of Significance

Scoring sites of significance is most appropriately done by iwi but this information was not available
at the scale of Report Card Unit at the time of writing the report. The WRISS (NIWA 2010) gave
provisional scores of C and D (on a scale of A to F) for the Sites of Significance indicators of
completion of Site Management Plans, joint management agreements between iwi and local
authorities, appropriate signage and restoration at high priority sites identified in management plans
(see WRISS Appendix 30, p. 16). After taking advice from iwi, scoring of Sites of Significance was not
done due to lack of appropriate data to score at either RCU or whole catchment scales at the time of
writing.

8.3

Future Scoring

We envisage that future scoring of Sites of Significance with be Iwi-led, using indicators and grading
systems they develop and monitoring to enable scoring at the scale of RCUs.
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9

Economy
Communities are prosperous, as shown by high levels of employment, housing
affordability, gross domestic product and income equality

9.1

Introduction

The Vision and Strategy included the objectives:


that the region is thriving economically while sustaining our aquatic environment.



the people of the region are prosperous.

Consequently the report card included the taura “Economic wellbeing”.
The taura was based directly on indicators (Table 3) measured in the Waikato Progress Indicators
(WPI) – Tauranga Waikato (Huser & Killerby 2014) http://www.waikatoregion.govt.nz/TR201423/ .
The WPI is a dashboard of 32 environmental, social and economic indicators that provide an
overview of how well the Waikato region is doing across a range of societal wellbeings and the extent
to which the region is making progress.
Table 3:

Economic indicators from the WPI - Appendix 2 (summarised from Huser & Killerby 2014).
Leading question

Topic

Indicator

Definition

How prosperous is our region? How
are we planning for a prosperous
future?

Economic
growth

Regional GDP

Real (inflation adjusted) regional
Gross Domestic Product (GDP) per
capita.

Are we satisfied with our housing?
How accessible, adequate and
affordable is our housing?

Housing

Housing
affordability

Ratio of housing costs to
household income.

How wealthy are we?

Wealth and
income

Income

Real median weekly earnings for
those in paid employment.

Wealth and income.

Wealth and
income

Income
inequality

Gini coefficient – a measure of the
concentration of income within
the region.

How many people have a job? How
many are unemployed - and how
long.

Employment

Employment

Employment rate - the proportion
of total working age population
who are employed.

9.2

Scoring Economy

The taura was given an overall grade based on comparison with other parts of NZ (WPI - Table 1).
Scoring focused on the economic indicators: Regional Gross Domestic Product (GDP), employment,
housing affordability, income, and income inequality. The economy grades (below)were anchored
against comparisons with the Bay of Plenty, as the most comparable regional economy included in
the Waikato Progress Indicators report, rather than against the more strongly metropolitan and
government influenced economies of Auckland and Wellington, respectively. This resulted in scores
of B to A- for different indicators and an economics taura score, based on the median of the
individual indicators of B+ (Table 3).
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Grading Economy
The lower bound grade cutoffs for scoring economic indicators relative to Bay of Plenty or National
levels (income inequality) are:
%BOP

83.5

86.5

89.5

92.5

95.5

98.5

101.5

104.5

107.5

110.5

Grade

D

C-

C

C+

B-

B

B+

A-

A

A+

Table 4:
Comparison of WPI with selected other regions and New Zealand (summarised from WPI
Appendix 3) and scoring against NZ (for income inequality) or BOP (other indicators).
Indicator

Waikato

Auckland

Wellington

Bay of
Plenty

New
Zealand

Waikato
% relative
to BOP

Waikato Score c.f.
BOP

Regional GDP

$42,968

$49,217

$57,941

$40,236

$47,532

106.8

A-

Housing
affordability

14.40%

18.40%

14.10%

14.40%

15.40%

100

B

Income

$788

$882

$921

$774

$834

101.8

B+

Income
inequality

0.302

NA

NA

NA

0.299

101

B

63.40%

62.30%

66.90%

60.40%

63.50%

105

A-

Median

101.8

B+

Employment

9.3

Future Scoring

The WRC Progress Indicators will be updated regularly in the future, which will inform future report
cards.
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10

Integrated RCU and Whole Catchment Grades

10.1 Overall Taura and RCU grades
High level summaries of the state of the awa are provided by the average of the numeric score for
each taura (using the conversion tables in Section 2.3) by RCU and the average across each RCUs by
taura (bold in the table below). Summary grades varied more across the RCUs (B- to D) than across
taura (C+ to C-). There was a general deterioration in overall RCU grade from the upper to the lower
Waikato in both the mainstem and the tributaries. The Waipa mainstem had the lowest over all
grade of the large river RCUs but Waipa tributaries were slightly better than those of the lower
Waikato and similar to the Waikato middle and Ōhakuri to Karāpiro tributaries. Lake overall grades (C
to D) are generally lower than the river, and including the average score of all 7 lakes with the
individual river RCU scores lowered the overall catchment taura scores for water quality (from C to
C-) and kai (C+ to C).
Report Card Unit

Experience

Ecological
Integrity

Kai

Water
Quality

Water
Security

Effort

Average
grade for 5
scoring
taura
(excl.
Effort)

Waikato Huka Falls to Ōhakuri

B+

C+

C+

A-

B-

C+

B-

Tributaries Huka Falls to Ōhakuri

C+

B

C+

C

B-

C

C+

Waikato Ōhakuri to Karāpiro

B+

C+

C+

B

C

C

C+

Tributaries Ōhakuri to Karāpiro

C

B

C+

C-

C+

C+

C

Waikato Karāpiro to Ngāruawāhia

C+

C+

C+

C+

C+

C

C+

Tributaries Karāpiro to Ngāruawāhia

C

C+

C+

D

B-

C

C

Waikato Ngāruawāhia to Te Puāha
Tributaries from Ngāruawāhia to Te
Puāha

C

C

C+

C-

C

B

C

C-

C

C+

D

C

C+

C-

Waipā mainstem below Otorohanga

C-

C

C+

D

C+

C

C-

Waipā tributaries

C

B-

C+

C-

C+

C+

C

Lake Ngahewa (volcanic lake)

C+

B

C

D

C-

C

Lake Ngaroto (peat lake)

B-

C+

D

D

B-

C-

Lake Rotopiko (Serpentine Lakes)

B-

B-

C-

C-

A

C

Lake Rotoroa (Hamilton)

B-

C

D

C

C

C

Lake Waahi

C-

C+

C-

D

B

C-

Lake Waikare

C-

C

D

D

B

D

Lake Whangape

C-

C

D

D

B

D

C

C+

C+

C

C+

C

C

C+

C

C-

C+

C

Average of river RCU (excluding
lakes)
Catchment including average of all
lakes as a single lakes RCU
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10.2 Whole awa grades
The whole river grade was calculated as the average of the numeric converted scores (see Section 2.3
for procedures/tables) of each of the 5 taura included in the RCU overall grades (italicised values in
the table above) and the catchment level grade of B+ for the Economy taura. After back-conversion
to alphabetic this resulted in an overall grade of C+, which did not change with the inclusion of the
average taura grades for the representative 7 lakes.
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12

Glossary of Te Reo, Abbreviations and Terms

Organisations
ANZECC

Australian and New Zealand Environment and Conservation Council.

CSG

Collaborative Stakeholder Group of the Waikato and Waipa Healthy Rivers
Waiora Plan for Change project.

DoC

Department of Conservation.

Fish & Game

Fish & Game New Zealand.

MfE

Ministry of Environment.

MoH

Ministry of Health.

MPI

Ministry of Primary Industries (includes Ministry of Fisheries).

WRC

Waikato Regional Council.

WRRT

Waikato Raupatu River Trust.
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Te Reo
Te Reo Maaori term
A
Atua
Awa
H
Hui

I
Inanga

Glossary of Maaori terms
English terminology

Scientific term

Ancestor with continuing influence,
god, supernatural being, deity.
River, stream, creek.

Assemble, assembly, meeting,
gathering.

Galaxias maculatus

Iwi

Common galaxias, juveniles are a
component of the whitebait catch.
Tribe, nation, people, society.

K
Kāeo
Kākahi
Kahikatea

Freshwater mussel.
Freshwater mussel.
White pine.

Hyridella menziesi
Hyridella menziesi
Dacrycarpus
dacrydioides

Kai
Kai awa
Kaitiaki
Kaitiakitanga
Kaupapa
Kawa
Kingitanga

Koikoi
Kōaro
Kōhanga
Kōkopu

Kōrero
Kōura
Kura

Eat, food, dine.
Food from the river.
Guardian, caretaker, manager,
trustee.
Guardianship.
Strategy, theme, philosophy.
Ceremonial rituals, protocol.
The King Movement - a movement
which developed in the 1850s,
established to stop the loss of land
and promote Maaori authority, to
maintain law and order, and to
promote traditional values and
culture.
Species of fern.
Climbing galaxias, juveniles are a
component of the whitebait catch.
Nest, nursery.
Galaxiids (including banded, giant,
and short jaw kookopu), juveniles
are a component of the whitebait
catch.
Speech, narrative, story, news,
account, discussion, conversation,
discourse.
Freshwater crayfish.
School, education, learning,
gathering. (Kura kaupapa are
schools which operate under
Maaori custom, using Maaori as the
medium of instruction).
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Blechnum minus
Galaxias brevipinnis

Paranephrops spp.
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Te Reo Maaori term
Kuta
M
Māori
Mātauranga Māori

Mahinga kai
Mana

Mana o Te Awa

Manāki tangata
Manākitanga
Manuhiri
Marae
Mauri
Mokopuna
N
Ngā Aitanga a Tiki
Ngāwhā

P
Pā
Pā tuna
Piharau
Pōrohe
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Glossary of Maaori terms
English terminology
Great spike rush, bamboo spikesedge.

Scientific term
Eleocharis sphacelata

Indigenous person of Aotearoa/
New Zealand.
Maaori knowledge - the body of
knowledge originating from Maaori
ancestors, including the Maaori
world view and perspectives,
Maaori creativity and cultural
practices.
Food gathering areas.
Prestige, authority, control, power,
influence, status, spiritual power,
charisma - mana is a supernatural
force in a person, place or object.
Seeks respect for:
• He tupuna awa (ancestral
river).
• Whakapapa and unity of the
River tribes.
• The unique relationship of the
people with the River.
• Responsibilities of WaikatoTainui and other river iwi to
protect the mana of the River.
Practise reciprocity and generosity.
Hospitality (ability of hosts to care
for their visitors), kindness,
blessing.
Visitor, guest.
Sacred meeting place, courtyard in
front of the wharenui (meeting
house).
Life principal/force, entity.
Grandchild, descendant.

Descendents of Tiki, human beings.
Geothermal hot pools, boiling
spring, volcanic activity, boiling
mud pool, fumarole, sulphur water,
geyser.

Traditional settlement.
Eel weirs
Lamprey
Common smelt

Geotria australis
Retropinna
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Te Reo Maaori term
R
Rama kōura
Rangatahi
Rangatira

Rangatiratanga

Raupatu
Rohe
Rongoaa
Ruru
T
Tamariki
Tāngata whenua

Taonga
Tapu

Tau kōura
Te Ture Whaimana

Glossary of Maaori terms
Te Reo Maaori term
Spotlighting - to catch kōura by
torchlight.
Youth, younger generation.
Chief (male or female), leader,
proprietor - qualities of a leader is a
concern for the integrity and
prosperity of the people, the land,
the language and other cultural
treasures and an assertive and
sustained response to outside
forces that may threaten these.
Sovereignty, chieftainship,
leadership, right to exercise
authority, chiefly autonomy, selfdetermination, self-management,
ability to lead, ownership.
Invasion and war by land and by the
Waikato River, and subsequent
confiscation of Waikato lands.
Tribal boundary, district, region,
territory, area, border (of land).
Remedy, medicine, drug, cure,
medication, treatment, solution (to
a problem), tonic.
Morepork

Te Reo Maaori term

Ninox novaeseelandiae

Children
People of the land, locals, host,
resident, people born of the
whenua, i.e., of the placenta and of
the land where the people's
ancestors have lived and where
their placenta are buried.
Goods, possessions, effects,
treasure, gifts, something prized.
Restriction - a supernatural
condition. A person, place or thing
is dedicated to an atua and is thus
removed from the sphere of the
profane and put into the sphere of
the sacred. It is untouchable, no
longer to be put to common use.
Tapu was used as a way to control
how people behaved towards each
other and the environment, placing
restrictions upon society to ensure
that society flourished.
Te Arawa method of catching
kooura.
The Vision and Strategy for the
Waikato River.
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Te Reo Maaori term
Tikanga

Tuna
Tupuna (singular), tūpuna
(plural)
Tupuna awa
Tūrangawaewae

W
Wāhi tapu
Wai
Wairua
Waka
Waka ama
Waka taua
Waka tiiwai
Whaanau
Whakapapa
Whakawhanaungatanga
Whanaungatanga

Whareweku
Whenua
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Glossary of Maaori terms
English terminology
Correct procedure, custom, habit,
lore, method, manner, rule, way,
code, meaning, plan, practice,
convention.
Freshwater eel

Scientific term

Anguilla dieffenbachii
(longfin); Anguilla
australis (shortfin).

Ancestor(s)
Ancestral river
A place to stand, home ground,
place where one has rights of
residence and belonging through
kinship and whakapapa.

Shrine, sanctuary, sacred
area/place.
Water
Spirit, soul
Canoe
Outrigger canoe
War canoe
Dugout canoe with attached sides.
Extended family, family group, to
be born.
Genealogy, genealogical table,
lineage, descent, ancestry.
Honour relationships.
Relationship, kinship, sense of
family connection - a relationship
through shared experiences and
working together which provides
people with a sense of belonging. It
develops as a result of kinship
rights and obligations, which also
serve to strengthen each member
of the whaanau. It also extends to
others to whom one develops a
close familial, friendship or
reciprocal relationship.
Bracken fern bundles, component
of the tau koura.
Land, country, earth, placenta,
afterbirth.
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Technical Abbreviations and Terms
Acronym
BOD
CEPC
CHI
Cu
DIN
DRP
DO
DOC
EPT
FC
IBI
III
LakeSPI
MCI
MPN
NH3
NO3
NOF
NPS
NPS-FM
NRWQN
Pb
PP
QIBI
QMCI
QMRA
REC
REMS
RCU
SoE
TLI
TN
TP
TPH
TSS
WPI
WQC
WQO
WWTP
Zn

Definition: (relevant environment)
Biochemical oxygen demand
Chemicals of Emerging Potential Concern
Cultural Health Index
Copper
Dissolved Inorganic Nitrogen
Dissolved Reactive Phosphorus
Dissolved oxygen
Dissolved organic carbon
Ephemeroptera (mayflies), plecoptera (stoneflies), tricoptera (caddisflies): (rivers)
Faecal coliform
Index of biological integrity: (fish index for rivers)
Invasive Impact Index: (lakes, macrophytes)
LakeSPI Index
Macroinvertebrate community index
Most Probable Number (microbiological measure)
Ammonia
Nitrate
National Objectives Framework (numerical guidelines under the NPS-FM)
National Policy Statement
National Policy Statement for Freshwater Management
National River Water Quality Network
Lead
Priority Pollutants
Quantitative index of biological integrity: (fish index for rivers)
Quantitative macroinvertebrate community index: (rivers)
Quantitative Microbial Risk Assessment
River Environment Classification
Regional Ecological Monitoring of Streams Programme assesses the ecological
condition of Waikato wadeable streams every 1-3 years (depending on site)
Report Card Units
State of the Environment
Trophic level index (lakes)
Total Nitrogen
Total Phoshorus
total petroleum hydrocarbons
Total Suspended Solids
Waikato Progress Indicators
Water Quality Criteria
Water Quality Objective
Waste Water Treatment Plant
Zinc
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