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Executive summary
This Project is co-funded by the Waikato River Authority and is a partnership between Waikato
Regional Council (WRC) and Waikato-Tainui College for Research and Development (WTC). This
Project sits within one of the workstreams of the wider WRC Pathways to the Sea strategy
project. The purpose of the Project is to understand the feasibility, cost and benefit of
implementing trap and transfer of migrating tuna (freshwater eels) at pump stations, whilst also
developing the capacity and capability of Waikato-Tainui interns to carry out trap and transfer
methodology. The project also provided opportunities for interns to share Waikato tuna heke
maatauranga.
This report is the final project report and provides a summary of work completed to date in the
Project. The report and recommendations will be incorporated into the Pathways to the Sea
project. It will form part of a toolbox of mitigation options for inclusion in a support framework
for decision makers if proved to be a viable option. WTC will use the information to help inform
tribal understanding of the opportunities and challenges of the trap and transfer methodology
and training requirements. The Project consists of the seven phases listed below:
Phase 1
Catchment fish surveys (eight pumped catchments).
Phase 2
Data analysis and data report on completed surveys (Deliverable 1).
Phase 3
Stakeholder consultation and permit applications (Deliverables 2 and 3).
Phase 4
Develop methodology and plan trap and transfer trial to meet objectives agreed
with stakeholders (Deliverable 4).
Phase 5
Downstream trap and transfer trial, including training.
Phase 6
Final report write-up (Deliverable 5; this report).
Phase 7
Micro-credentials developed for future training programmes (WTC only)
(Deliverable 6).
In consultation with stakeholders (Phase 3) the following purpose for trap and transfer were
identified:
1. Minimise tuna mortality and enable escapement from the catchment.
2. Sustain fish stocks/ka whakauka ngaa ika.
3. ‘Buy time’ while adaptation occurs through the longer-term Pathways to the Sea strategy/
programme.
4. Increase awareness and knowledge transfer.
5. Enhance ecosystem structure and function.
The trap and transfer methodology trial at Okowhao Pump Station was able to proceed in
December 2020 after delays caused by the 2019-2020 drought and COVID-19 Alert Level 4
national lockdown. While the results of the field trial (including the delay) highlighted the
limitations of the methodology, overall, trap and transfer is a good option for the toolbox of
mitigation measures, and should be considered at priority sites where tuna mortality is high.
Trap and transfer also has considerable benefits from an iwi perspective and presents major
partnership opportunities between councils and iwi.
Variations of trap and transfer have been identified which require further assessment. These
include:
 Harvest of tuna upstream of pump stations with no gravity outlets could potentially reduce
the number of tuna passing through the pumps. Where harvest takes place, fishers should
be encouraged to release any tuna heke (migrants) or oversized tuna captured to reaches
below the pump station with safe access to sea.
 Where harvest is not operating or is limited, there may be benefits in implementing trap
and transfer mitigation or targeted harvest as this is the safest and cheapest means of
reducing the number of tuna that could potentially pass through pumps. Information on
the location to harvest will need to be obtained from local marae for customary take and
MPI/Waikato-Tainui for commercial harvest.
Page vi
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Further scoping and assessment of the trap and transfer variations are presented in Section
8: specifically, double-winged fyke netting, targeted fyke netting, harvest and paa tuna
(catching weir). There may be opportunities to work with Waikato-Tainui and MPI on
developing how these mitigation options including preventing recruitment at sites with
non-tuna friendly pumps could be managed.
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1

Introduction
Flood control schemes have been established throughout New Zealand to protect communities
and their livelihoods from the impacts of floodwaters. The Waikato region is the most
dependant on scheme infrastructure, with over 120 pump stations operated by the Waikato
Regional Council. Most of these pumps were installed many (50+) years ago with a primary focus
on maximising floodwater clearance rates, with little consideration of ecological impacts on
aquatic biota. The creation of the flood control schemes made it possible to convert large areas
of historic wetlands and floodplain into productive farmland but resulted in the loss and
degradation of those habitat types and their important ecological functions, and altered the
mauri of the land.
There is growing awareness of the impacts of pumps and flood control schemes on migratory
native freshwater fish, particularly tuna (eels). Tuna are a taonga species of enormous cultural
significance to iwi. They are extremely long-lived and breed only once in their lifetime, requiring
unimpeded access to and from the sea to complete their life cycle. Flood control schemes can
create a complete barrier, delay migration or cause fish mortality.
This Project is co-funded by the Waikato River Authority and is a partnership between Waikato
Regional Council (WRC) and Waikato-Tainui College for Research and Development (WTC). This
Project sits within one of the workstreams of the wider Pathways to the Sea (PTTS) project. The
purpose of the Project is to understand the feasibility, cost and benefit of implementing trap
and transfer of migrating tuna at pump stations, whilst also developing the capacity and
capability of Waikato-Tainui interns to carry out trap and transfer methodology. The project also
provided opportunities for interns to share Waikato tuna heke (migrant eel) maatauranga.
PTTS is a Waikato Regional Council (WRC) project which is developing and testing new
approaches to improve downstream fish passage at its flood pumps. This work will inform a
strategy that guides future decision making for the management of new and existing
infrastructure to achieve better fish passage outcomes. Pathways to the Sea has co-funding from
numerous other organisations, including six other regional authorities who are looking to
address the same challenges at their managed infrastructure.

1.1

Trap and transfer project goals
The project specific goals were:
 Survey fish communities upstream of selected pump stations to identify catchments that
would benefit from implementation of a trap and transfer programme.
 Develop a trap and transfer methodology for iwi interns to trial at a selected site that is
based on Waikato-Tainui tikanga, tuna specific maatauranga, and scientific knowledge.
 Fully train two tribal members (interns) in the trap and transfer methodology.
 Identify the feasibility and costs of implementing trap and transfer at a site.
 Develop Waikato-Tainui endorsed micro-credentials for the training received by the
interns.
In August 2019 a waananga (meeting) held with stakeholders defined a set of ‘nested’ objectives
for trap and transfer in the lower Waikato. The sequence is based on the immediate need, and
increasing physical scale. The list begins with those most closely related to the focus of this
project, and then extends out to the ‘bigger picture’ (e.g., pump station specific to whole of
Waikato River catchment), noting that this full range is beyond the scope of the Pathways to the
Sea project. This nested set of objectives were:
1. Minimise tuna mortality and enable escapement from the catchment.
2. Sustain fish stocks/ka whakauka ngaa ika.
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3.
4.
5.

1.2

‘Buy time’ while adaptation occurs through the longer-term Pathways to the Sea strategy/
programme.
Increase awareness and knowledge transfer.
Enhance ecosystem structure and function.

Background
The pump stations in flood and drainage schemes protect and maintain the productivity of large
areas of agricultural activities and infrastructure across New Zealand from Northland to
Southland. Pump stations are typically operated by regional councils and other territorial
authorities on behalf of landowners who benefit directly from their operation along with indirect
benefits to local economies. The Waikato region is the most dependant on scheme
infrastructure, with around 120 pump stations operated by WRC and many more operated by
other territorial authorities and private landowners in the region. However, pump stations also
pose a significant threat to native fish by blocking their migration and foraging routes and
causing mortality and injury when fish pass through the pumps.
Shortfin tuna (Anguilla australis) are the most abundant New Zealand native fish species in the
Waikato region pumped catchments and based on observational records and therefore are the
species that suffer the most mortality from flood pumps (Duirs, 2017). Records also identify the
presence other taonga and At Risk (conservation status) fish species such as of longfin tuna
(Anguilla dieffenbachii), inanga (Galaxias maculatus), common bullies (Gobiomorphus
cotidianus) and occasionally black mudfish (Neochanna diversus) in pumped catchments of the
Waikato. Many of New Zealand’s native fish species are diadromous requiring passage between
freshwater and saltwater at some point in their lifecycle. The pump stations are a barrier to this
passage. Tuna, as glass eels (post larvae juveniles), migrate from the ocean where they were
born, back into freshwater rivers and streams. When tuna have grown and are in good physical
condition (average between 11 to 52 years), they change and become tuna heke ready for their
long travel back to the Pacific Ocean trenches to breed. When tuna have reached their ocean
destination and bred, it is thought that they die, meaning there is only one opportunity to breed
in the lifecycle of tuna. Tuna heke migration is triggered by large rain event(s) which cause water
levels to rise and flows through the catchments to increase, a time when pump stations are most
active. The larger the tuna, the more gonads they carry but also the higher the mortality rate
when passing through pumps and turbines (Duirs, 2017, Vaipuhi, 2018). Female tuna heke are
larger than the males.
The best means of reducing the impact of pump stations on downstream migrating fish is to
either prevent fish from entering pumps and provide a safe and effective alternative route or
install fish friendlier pumps. With around 120 pump stations in the Waikato region alone this
second option will require considerable resources and time to implement. Until this is done,
temporary measures could be implemented to reduce mortality and improve escapement of
downstream migrants.
Potential temporary measures to reduce mortality of tuna heke at existing pump stations will
vary between sites but include:
1. Providing, where possible, an alternative passage route.
2. Harvest to reduce the number of fish needing to out-migrate.
3. Installing a physical or behavioural ‘screen’ to prevent fish entering the pump intake.
4. Intercepting the out-migrants before they reach the pumps and transferring them
downstream of the barrier.
The fourth option - referred to as trap and transfer - is the subject of the present report.
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1.3

Trap and transfer project phases and deliverables
The Project commenced in 2018 after receiving funding from the Waikato River Authority. The
Project consists of the seven phases listed below:
Phase 1
Catchment fish surveys (eight pumped catchments).
Phase 2
Data analysis and data report on completed surveys (Deliverable 1).
Phase 3
Stakeholder consultation and permit applications (Deliverables 2 and 3).
Phase 4
Develop methodology and plan trap and transfer trial to meet objectives agreed
with stakeholders (Deliverable 4).
Phase 5
Downstream trap and transfer trial, including training.
Phase 6
Final report write-up (Deliverable 5).
Phase 7
Micro-credentials developed for future training programmes (WTC only)
(Deliverable 6).
The following Project reports have been produced to date.
Fish Passage -Trap and Transfer Feasibility and Kaitiaki Development – Part 1 (Vaipuhi, 2019)
This report covered phases 1 and 2 of the Project, documenting the methodology, site selection
and analysis of results from the catchment fish surveys. This information was used to select an
individual site for the trap and transfer trial (Phase 5).
Trap & Transfer Feasibility and Kaitiaki Development, Wānanga Outcomes Report (Healy,
2019)
The report summarised the process and outcomes of the waananga used to develop the
objectives, criteria and methodology outline for trap and transfer in the Lower Waikato
catchment. This report met the objectives of Phase 3 and deliverables 2 and 3.
Fish Passage - Trap and Transfer Feasibility and Kaitiaki Development – Part 2 - Methods
(Vaipuhi, 2020)
This report describes the method and site(s) where the trap and transfer method was to be
trialled in autumn 2020, covering Phase 4 and Deliverable 4.
The outcomes WRC and WTC were seeking from the trial covered in Phase 5 were:
1. Methodology for undertaking a trap and transfer programme at flood pump stations
throughout the Waikato region and, additionally, an understanding of where and when
they could be best applied.
2. Understanding the cost effectiveness and practicability of trap and transfer.
3. Capacity building within Waikato-Tainui tribal members.
Trap & Transfer Kaitiaki Micro-credentials (Waikato-Tainui College for Research and
Development, 2020)
This report documents the skills and knowledge acquired by intern participants in the Project.
Each module defines the learning outcomes and evidence/ assessment associated with the
module. This report meets the requirements of Phase 7 (Deliverable 6).

1.4

Final report purpose
This report provides a summary of work completed to date in the Project and a recommended
option for short term mitigation activities that could be implemented, while long term solutions
are devised and installed. These short-term activities include an assessment of the costs and
logistics, as well as training requirements for implementing trap and transfer operations.
The report and recommendations will be incorporated into WRC’s PTTS Strategy. It will form
part of a toolbox of mitigation options for inclusion in a support framework for decision makers
if proved to be a viable option.
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The findings of this report will be used by WTC to help inform tribal understanding of the
opportunities and challenges of the trap and transfer methodology trialled, and training
requirements. The outcomes of the project will be communicated to the Environmental
Manager at Waikato-Tainui who oversees the environmental portfolio on behalf of the tribe.
Key findings will also be shared more broadly with tribal members via WTC’s social media
channels and more formally through WTC’s formal reporting mechanism to Te Whakakitenga
(Waikato-Tainui tribal parliament).

1.5

Drought and COVID-19 delays
A widespread regional drought began in December 2019, with 2020 recording the lowest annual
rainfall on record (NIWA, 2021) (Figure 1). This drought caused many streams and watercourses
to run dry through the summer and the autumn. The autumn rain events that would normally
trigger tuna migration did not eventuate.

Figure 1: Annual cumulative rainfall at Ruakura Climate Station for the period January 1907 to August
2021

In addition to this climatic limitation, on 25 March 2020 New Zealand was placed on COVID-19
Alert Level 4, effectively locking down the country and halting all but essential services. During
this time, all field and project work requiring travel or staff interaction was put on hold in
accordance with Ministry of Health (MOH) guidance. The Project team in consultation with
respective project governance groups assessed Government guidance and concluded that field
work could only commence once Alert Level 2 was reached. Alert level 2 came into force on 13
May 2020.
The dry conditions continued beyond Alert Level 2, and on the 31 May 2020 the decision was
made to defer the trial until spring/summer 2020.

2

Pre-trial planning

2.1

Permits
Permits are required from the Ministry of Primary Industries (MPI) for any work involving the
trapping and transferring of tuna into connected or adjacent waterbodies. The handling and
transfer of native fish requires a Special Permit pursuant to section 97(5) of the Fisheries Act
1996 and also a Native Fish Transfer (NFT) authorisation pursuant to section 26ZM(2)(a) of the
Conservation Act 1987. Both documents list conditions regarding methods, consultation and
data reporting which must be upheld.
WRC currently has a regional Special Permit (705-2) which is valid for the period 11 June 2019
to 6 March 2025. The Special Permit authorises WRC to take and possess fish, aquatic life, or
seaweed, irrespective of size, state, site, method or time of fishing, for investigative research
purposes (in accordance with section 97(1)(a)(ii) of the Fisheries Act).
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An NFT authorisation (NFT-320) was obtained from Fisheries New Zealand (a business unit of
MPI) for the transfer of tuna to downstream of the Okowhao pump station (valid to 21 January
2021). This authorisation specifies husbandry and fishing method conditions, and biosecurity
measures that must be followed when undertaking the work.
WRC’s current regional NFT authorisation expires in 2025. The NFT purpose is to “relocate native
fish to a suitable habitat where this is necessary or required to mitigate adverse effects of habitat
modification on the aquatic life” (NFT 338, Special Permit 763).

2.2

Access and liaison
Trap and transfer trials were undertaken in the Lake Okowhao catchment (North of Huntly)
where water levels are controlled by a flood pump and a gated gravity feed outlet. While the
Okowhao pump station is on WRC administered land, the lake’s outlet drain where the netting
was proposed and vehicle access to the pump station are within private property. The
landowners and WRC Lower Waikato Operations staff were consulted throughout the trial, and
access arrangements were agreed upon before the trial began.
Lake Okowhao and its outlet is next to the Hukanui Amuri Marae and its trustees are kaitiaki
over the associated waterways. As such, the nominated contact person from the marae was
approached by WTC kaumatua and advised about the trial and the timeline for this phase of the
project.

2.3

Karakia
Prior to the autumn 2020 field work commencing and preparation of the site for the trap and
transfer trial, a karakia was held at Okowhao pump station on 9 March 2020. This was led by
WTC kaumatua and attended by WRC Councillors and staff, project team members and WaikatoTainui representatives.
At the resumption of the field trial on 7 December 2020, WTC kaumatua, staff members, interns,
and the Technical Lead involved in the trial participated in another karakia at the Okowhao pump
station. Two new interns had joined the project team and it was important from the perspective
of the WTC kaumatua that another karakia be held for all those involved in this new phase of
the project.

2.4

Intern recruitment and training
A core purpose of the Project was to provide the opportunity for tribal members to be trained
to complete the work for the trap and transfer of tuna. In 2019 the College recruited the first
two interns to assist and learn from the Project Technical Lead for the catchment surveys in
Phase 1. One intern was available to return for the trap and transfer trial in December 2020,
and an additional two were recruited and trained for Phase 2 of the trial.
A summary of resources provided to the interns by WTC is provided in Table 1. At the start and
end of each day interns were briefed on the work plan and encouraged to discuss and resolve
any issues and concerns they had (part of the Job Safety Analysis (JSA)).

Doc # 16584457

Page 5

Table 1: Summary of intern recruitment, training and resourcing provided by WTC in 2019 - 2020.

Intern management & administration
 Recruitment of interns
 Contract development
 Pastoral care
 Clerical and administrative support
Internship site induction
Cultural advice and support
Health and Safety training
 Wader training
 Hazard and risk assessment training
 First aid training
Intern personal equipment
 Waders, life jackets, hats, rain jackets, gumboots, gloves
Office space etc.
 Catering and accommodation during courses and training
 Office space and meeting room hire
 Computer and IT access
 Equipment storage
 Equipment cleaning gear and drying space
Field equipment
 Nets, bins, gazebo, chairs, tables, scales, measuring trays recording equipment etc.
 Sunscreen, insect repellent, sanitiser products
 First aid kit and other field safety equipment including tracking gear and throw rope
 Water level recorders
Travel
 Fleet vehicle
 Fuel
Micro-credentials development and certificates

3

Methodology

3.1

Site selection
Okowhao pump station was the chosen location for the 2020 trap and transfer trial as it has a
relatively high abundance of large tuna (Vaipuhi 2019). Furthermore, site conditions enabled
safe access for setting and checking nets without the requirement for bank modification (Figure
2). When the Waikato River levels are below 7.8 m (as measured at the WRC Huntly water level
recorder), all outflow from the catchment passes through a gravity outlet. Therefore, during
normal flow conditions there is unimpeded downstream passage for tuna heke and no need to
intercept them. However, whenever water levels in the Waikato River reach about 7.8 m and
water level upstream of the pump is not higher, the flap gate on the gravity outlet is closed, with
only the pumps discharging water to the Waikato River. During these conditions there is a
barrier to downstream passage and potential mortality for fish if they pass through the pumps.
Under these pumped conditions intercepting tuna heke is required to reduce mortality.
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Figure 2: Main features of the Okowhao pump station catchment (base map from Google Earth).

3.2

Migrant fyke nets
Initially, it was proposed to set a double-wing fyke net across the inlet channel of the gravity
outlet, with an additional net wing set at an angle across the upstream channel. The additional
wing was intended to divert tuna from going through the pump station and direct them into the
capture net.
To facilitate net setting, three 50 mm diameter steel pipes were rammed into the stream bed
near the banks as shown in Figure 3. The net was positioned so the cod end could be pulled to
the true left bank and cleared safely on shore (where there is a pre-existing access ramp) (Figure
4 and Figure 5). Ropes were attached on the cod end to facilitate net retrieval and resetting.

Figure 3: Suggested setup for the net, steel poles and waratahs at the Okowhao Pump station. Red dots
are the locations of the steel poles, green dots are waratahs, red lines are the net and wings, and the
yellow line is the wing across the pump station that was not deployed.
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Figure 4: Downstream view of double-wing fyke in the gravity outlet channel at very low water level
during the drought of summer/autumn 2020.

Figure 5: Upstream view of double-wing fyke net set in the gravity outlet channel. The photograph on
the left was taken during the drought, with marks of normal water level clearly seen on the wall of the
pump station. On the right is the net set at normal water level.

After further discussions, it was decided that the weight and force of debris, and flood waters
on the extension wing immediately in front of the pump station could cause its collapse, and
potentially result in a pump failure1. Consequently, the wing net was never deployed and for a
longer term deployment at this site the net would need to be deployed further upstream on the
main channel.
To set the fyke net, the end of the true left wing was fed through the space between the inserted
steel pipe and pump station wing wall, and tied onto a rope which was attached to a waratah
further up the bank. The true right wing was tied straight onto the pole, with loops that could
be slid off and on safely from the bank (but a rope attachment system as per the left bank could
also be used here). Floats were placed on the cod end of the fyke net, to keep it afloat at high
water levels and provide an air pocket for fish trapped in the net.
A second net was set at the footbridge near the Lake Okowhao outlet (Figure 6 and Figure 7).
Vegetation was cleared in the channel and on the banks in the downstream area of the
footbridge to allow for effective net setting and retrieval. Waratahs were rammed into the bank
(one on each bank) upstream of the bridge as anchors for the net wings. A rope and float was
1

The possibility of catching debris with a large mesh net set across the channel further upstream was considered but judged
impractical.
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attached to the cod end so that it could be retrieved and emptied from the banks. The footbridge
was used to cross the waterway in high flows.

Figure 6: Upstream view of double-wing fyke net in the process of being deployed at the Lake Okowhao
outlet during drought conditions.

Figure 7: Downstream view of double-wing fyke net set up at normal water level at the outlet of Lake
Okowhao.

The fyke used at the pump station was purchased from T&L Nets in Australia and had a 6 m long,
1.4 m drop, 25 mm knotted mesh on the 2 wings and 22 mm black knotless mesh on the cod
end. The net had a front mesh apron (or skirt) which tapered to a 'D' hoop and six more round
hoops (Figure 6).
The net used at the lake outlet was obtained from a NZ commercial tuna fisher and had similar
characteristics to the pump station net except for an additional hood with floats at the ‘D’ hoop
entrance (Figure 7).
Both nets were set on a predicted rain event from Monday 7 December 2020 and checked each
morning until Friday 11 December by which time water level in the Waikato River was receding.
The two nets were un-baited.
Doc # 16584457
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3.3

Single-wing fyke nets
To determine the relative effectiveness and differences in handling effort of double-wing fyke
nets set across the drain with the more commonly used single-wing fyke nets used for harvesting
or surveying tuna, additional nets were set within the channel (Figure 8). For this exercise seven
single-wing fyke nets were deployed on 7 December 2020 at varying spacing upstream of the
pumps. The nets used for this first overnight deployment were all 5 mm mesh standard NZ
protocol fyke nets with a large tuna excluder on the last funnel in the cod. These nets were set
with the leader downstream so they would not catch downstream migrants and were baited
with “Oh so Fishy” cat food sachets.
As these fine mesh fyke nets captured numerous small fish including inanga and smelt that did
not survive the capture and processing, on 9 January 2021 ten fyke net nets with 22 mm mesh
were deployed further upstream. As water depth in this upper section of the drain was shallow
at the time of the survey, smaller nets with a ‘D’ hoop of c. 40 cm were deployed.
Both set of nets were retrieved the following morning when the catch was processed.

Figure 8: Location of the nets deployed in the Lake Okowhao pump station catchment 7-11 December
2020

3.4

Timing of net deployment
Traditional knowledge and published records indicate that downstream migration of tuna occurs
mostly during major rain events in autumn. In addition, it is known that feeding activity of tuna
generally increases during flood events. It was, therefore, proposed to include one or more rain
events in the trial of the trap and transfer methods. Alarms from the Waikato Regional Council
internal HydroTel™ system were accessed to provide guidance on capture net deployment
however, resource limitations restricted the field trial to a two-week period (excluding
weekends) in mid-December.

3.5

Catch records and analysis
All captured fish were identified, with those over 100 mm anaesthetised, (with Aqui-S®) and
measured (length to the nearest mm, and weight to within 5 g for large fish and 0.1 g for small
fish). Small fish were separated into species and mostly counted, and bulk weighed. However,
when too numerous to count, a sample was examined to obtain an average weight from which
Page 10
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total numbers in the catch could be estimated. Smelt, inanga and bullies over 30 mm were all
individually measured.
Tuna identified as migrants or those over 2 kg were retained and released downstream of the
pumps (see Vaipuhi 2019). The rest of the tuna, and when possible, all native fish were released
live at the point of capture. All pest fish were euthanised with an overdose of anaesthetic and
buried on land.
Records were entered into a spreadsheet and catch per unit effort (CPUE) obtained as the
average number and weight of each species obtained per net.
The percentage of tuna over 700 mm (i.e., deemed to be females) was calculated for comparison
with records obtained at other pump stations in 2019 (see Vaipuhi 2019).

3.6

Water levels and rainfall
Rainfall predictions were obtained from websites such as metvuw (http://www.metvuw.com/)
and met service (https://www.metservice.com). Rainfall was obtained from the WRC website
with the “Control Structure” site judged to be the most representative of rainfall events at Lake
Okowhao. (https://www.waikatoregion.govt.nz/Services/Regional-services/River-levels-andrainfall/).
To facilitate monitoring of water levels in the drain a Waterwatch LS1 Ultrasonic Water Level
Sensor (https://www.waterwatch.io/) was installed at the pump station on 23 May 2020. Water
level downstream of the pumps were obtained from WRC records from Huntly Power Station
some 2.6 km upstream of Okowhao pump station. In addition, a second Waterwatch recorder
was installed at the gravity culvert outlet on 8 December 2020.

4

Results and discussions

4.1

Rainfall and water level
The 2019/20 summer drought continued through to autumn with no opportunity to set the nets
before Covid-19 travel restrictions came into force on 25 March 2020. Once travel restrictions
were lifted on 13 May, the migrant net at the pump station was deployed following the first rain
event that occurred (Figure 9). On that occasion water levels in the Lake Okowhao drain had
risen only 100 mm above summer drought levels. No fish were captured, and with no prospect
of significant rain for in the next 10 days, and the temperature dropping rapidly, further trials
were postponed until the spring/summer 2020/2021.
Over the winter and spring, water levels continued to be monitored. Water levels in the drain
only began to rise in late June, and the pumps operated on only three occasions corresponding
to major region-wide rain events and a significant rise in the Waikato River (Figure 10). There is,
therefore, much value in installing a gravity feed outlet at pump stations wherever conditions
allow, as this minimises the risk of fish passing through the pumps. It is also interesting to note
that flap gate closures did not necessarily result in a rapid rise in drain level and operation of the
pumps. From these records it is concluded that deploying capture nets at sites such as Okowhao
(where there is a gravity outlet) probably only needs to occur when the pumps are close to
coming into operation.
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Figure 9: Rainfall records 1 May to 31 December 2020 at WRC Control structure site some 27 km North
of Lake Okowhao. The orange bars indicate when the migrant net was set.

Figure 10: Water level in the Lake Okowhao drain and in the Waikato River at nearby Huntly. The
horizontal red line indicates the approximate level at which the gravity outlet flap gate closes. The
three red arrows indicate when the pump turned on. The orange bars indicate when the migrant net
was set.

The net deployment trial that occurred between 7 and 11 December 2020 was made over a
period with little, if any, local rain, but with the Waikato River rising because of heavy rain in the
upper catchment. Over this period the flap gate at the end of the bypass was closed from the
evening of 8 December (Figure 11). Although the flap gate was closed, leakage allowed water
to flow into the drain, and this leakage plus the inflow from the catchment caused the drain level
to rise until late on 10 December. Water level then stabilised and began to decline from 11
December (Figure 12). Opening of the flap gate allowed low lying land, where tuna and other
fish were most likely feeding, to partially drain (Figure 13).
It is important to note that if the objective of a trap and transfer programme is to intercept tuna
heke before they enter a pump, then nets would not be deployed outside of the migration
period, or at pump station fitted with a gravity outlet when flow conditions mean that the pumps
are unlikely to turn on. This is because tuna heke are unlikely to be moving and any that were
moving should be allowed to exit through the safe gravity outlet unimpeded. However, netting
was undertaken in this manner at Okowhao for the purpose of achieving the objectives of the
trial.
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Figure 11: Closed outlet flap gate at the end of the Okowhao Pump Station gravity culvert 9 December
2020.

Figure 12: Water level at the Okowhao pump station during the December 2020 survey

Figure 13: Low lying land flooded during the December survey. This attracted numerous wading birds,
and most likely fish.
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4.2

Migrant fyke net catches
Catches obtained in the two double-wing fyke nets set between 7 and 11 December are shown
in Table 2. All the fish captured were relatively large, but this was expected as the mesh of the
nets was 22 mm, so allowed species such as bullies and inanga to escape. Catches in the net set
at the pump station were considerably higher than at the lake outlet and were also more diverse
in terms of species captured.
On day three the net set at the pump station was found with a hole and this had allowed
captured fish to all escape. This was either caused by birds such as shags preying on the catch
or rats. This was unfortunate as it is not known if the catch at this downstream location
increased on that day as it did at the lake outlet. What is certainly clear, is that catches on day
four (after the net was repaired and redeployed) were markedly higher at both locations, with
61 shortfins captured at the pump station. One of the shortfins captured was a migrant (560 mm
so most likely a male). One other shortfin was a developing migrant (730 mm, a female). Both
tuna were transferred below the pump station. The rest of the shortfins were feeders (i.e., not
in a migratory phase) with none anywhere near the 2 kg limit set for transfer (Figure 14). Based
on size distribution, the percentage of female tuna in the catch was estimated to be 9.4%.
Table 2: Catch of fish obtained in double-wing fyke nets set at the pump station and lake outlet 7-11
December 2020.

1

Location
Date
Pump station 8/12/20
9/12/20
10/12/201
11/12/20

Shortfin
0
0
0
61

Catfish
0
3
0
1

Koi
0
0
0
2

Rudd
0
0
0
0

Lake outlet

0
0
0
3

0
0
1
0

0
1
6
1

0
0
0
1

8/12/20
9/12/20
10/12/20
11/12/20

Hole in net

Figure 14: Weight distribution of shortfins (SF) caught in double-wing migrant fyke nets set at the
Okowhao Pump Station and lake outlet 7-11 December 2020.

On day four, three of the tuna captured and one rudd were found dead in the net set near the
pump station. It is presumed that this mortality was caused by low quality water affecting the
catch, and this may present severe limitations on the trap and transfer method at sites where
there are water quality issues.
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The increase in catch on day four is possibly related to water level beginning to fall. If correct,
this would indicate that setting nets across pumped drains on falling water levels would be most
productive for catching both migrants and feeder eels. This is confirmed by customary and
commercial fishers who have all indicated a clear preference to fish in flooded channels as water
levels recede.
Records from the present trial as well as observations from other catchments (e.g., J Boubee
pers. obs. from the Hikurangi Flood Scheme, and Lake 2020 from the Hauraki) indicate that it is
not only migrant tuna, but also feeder tuna that are impacted by the pumps. Subject matter
experts at the 2019 waananga had discussed that the most significant adverse impacts on tuna
from the pump station would be on tuna heke during migration and identified two likely
scenarios where trap and transfer could be applied: first being where tuna heke are present and
ready to migrate downstream and the second scenario, where water quality poses a mortality
risk to fish (Healy, 2019). Consideration may therefore need to be given to transfer all the catch
(and the implication this has for example on the carrying capacity of the receiving water body)
rather than just migrants and tuna over 2 kg2.
A total of nine fish species was captured in single-wing fyke nets set in December 2020 (Table
3). Three species captured in 2020 (smelt (Retropinna retropinna), banded kokopu (Galaxias
fasciatus) and rudd (Scardinius erythrophthalmus) had not been recorded in the 2019 survey,
while goldfish (Carassius auratus) were absent from the 2020 catches.
As expected, coarse-mesh fykes collected fewer fish and no small fish (as the latter could easily
escape through the mesh). In fine-mesh nets, numerous small catfish (Ictalurus nebulosus) and
koi carp (Cyprinius carpio) were caught in 2020, indicating recent local spawning of these
species. These small fish made clearing of the nets and processing of the catch extremely
tedious, and for any future routine trap and transfer operation it is recommend that fine mesh
nets not be used (small fish would mostly survive passage through traditional flood pumps – see
Duirs, 2017, Vaipuhi, 2017, 2018).
Table 3: Catch per unit effort (CPUE as number of fish per net per night) of fish in fine-mesh, single-wing
fyke nets (FF) and coarse-mesh, single-wing fyke nets (CF) set in the Lake Okowhao outlet drain in
December 2020. Records from the 2019 survey (Vaipuhi, 2019) are also shown for comparison.

No. of nets
Shortfin
Inanga
Smelt
Banded kokopu
Common bullies
Catfish - large
“
- small
Goldfish
Koi - large
“ - small
Rudd
Gambusia sp.

Okowhao FF 2019
131
16
3.3
0
0
4.33
8.91
2.17
0.15
0.15
0
0
420

CPUE
Okowhao FF 2020
7
10.6
10.3
1.29
0.14
0.6
10
64.7
0
0.4
4
1.7
17.4

Okowhao CF 2020
10
6.1
Na
Na
Na
Na
0.6
Na
0
0.6
Na
0
Na

1

Except for small fish where effective net number is 12.
Na = not retained by large mesh of net

2

Communication with the environmental manager at Waikato-Tainui has since reconfirmed a clear preference for all tuna
irrespective of migratory status or size to be transferred.
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In contrast to records from the May 2019 survey, no elvers and no tuna over 750 mm were
captured in 2020, but otherwise catches from single-wing fyke nets were comparable (Figure
15). The lack of elvers in fine mesh nets during the 2020 survey is most likely a survey-timing
issue (elvers recruit mostly from January). The percentage of tuna over 700 mm (i.e., females)
was 3.3% for the coarse mesh fyke and 4.1% for the fine mesh fykes. This is markedly lower
than the 16.7% recorded in 2019 which may indicate recent harvest or out-migration of larger
tuna since May 2019.
In the current survey, when using single-winged fyke nets, no tuna over 2 kg and no migrants
were captured, so no transfers to downstream were made by using these nets. All the catch,
apart from pest fish (euthanised with an overdose of anaesthetic and buried on land) was
released back to the drain.
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Figure 15: Length distribution of shortfins (SF) caught in single-wing fyke nets set upstream of the
Okowhao Pump Station in May 2019 and December 2020

Doc # 16584457

Page 17

5

Micro-credentials and kaitiaki benefits
Phase 7 of the project was the development of Waikato-Tainui College endorsed microcredentials. Micro-credentials recognise the learning that has taken place and skills and
knowledge acquired by the kaitiaki interns during their mahi in the project, and in particular the
field work and reporting. The presentation of certificates to each intern formally acknowledges
their contribution to the project and the learning that has taken place (Figure 16).

Figure 16: The three 2020 Waikato Interns receive Completion Certificates and Micro-credentials
endorsed by the Waikato-Tainui College for Research and Development. Clockwise Ratapu Kani,
Marcus Fletcher, Hika Kukutai. with Dr. Cheryl Stephens (Chief Executive of College) and Dr. Jacques
Boubée.

A micro-credential holds ‘metadata’, digital information about the knowledge and skills
obtained, the organisation that issued the certificate, the date of issue and what the holder had
to do to earn the certificate. The metadata is stored electronically which makes it easy for
owners to share this information with potential employers, colleagues and whaanau members.
A copy of the trap and transfer kaitiaki micro-credentials are included in Appendix B. The microcredentials cover:
 Health and safety.
 Maatauranga and tikanga Maaori.
 Catch-processing.
 Preparation, deployment and retrieval of nets.
 Data collection and processing.
The Trap and Transfer project provided the opportunity for four iwi interns to:
 Build a stronger connection with the Waikato river and associated waterways. This has
presented the opportunity to revitalize spiritual and ancestral connections linking people,
place, history and identity.
 Actively engage in traditional kaitiaki responsibilities – involving the care, protection, and
restoration of tuna whilst being cognisant of physical, environmental, and spiritual
aspects.
 Extend knowledge and understanding of maatauranga Maaori in relation to tuna, ka
whakauka ngaa ika and freshwater ecology.
 Work collaboratively with other interns from different hapuu/marae within te iwi o
Waikato.
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Share their own experiences of ka whakauka ngaa ika and hopu tuna3 from familial, marae
and hapuu perspectives.
Contribute back to the iwi by sharing knowledge about what they have learned with the
younger generation, whaanau, marae and hapuu members.
Work alongside a seasoned biologist and learn from his wealth of knowledge and
expertise. Also contribute to the biologist’s knowledge of maatauranga Maaori by sharing
their knowledge and experiences.
Extend on their knowledge and understanding of western science and health and safety
requirements, particularly:
health and safety practices through wader safety, first aid, and hazard and risk
assessment training and the completion of Job safety analysis requirements;
the preparation, deployment and retrieval of nets;
catch processing – identifying different tuna species, tuna heke maturity levels, pests
and other types of fish species;
data collection.
(Please refer to micro-credentials for a full detailed description of knowledge and skills
attained as part of this internship).
Cultivate a deep sense of awareness and responsibility for the sustainable management,
protection and restoration of tuna, their habitats and ecosystems.

The Trap and Transfer Project has also provided the following benefits:
 Whaanau, marae, hapuu and iwi capability and capacity building.
 Recognition of learning through the provision of iwi based micro-credentials.
 Opportunities to build collaborative research networks with local government, key
knowledge holders and science experts.

6

Field trial conclusions
Setting migrant nets across the channel in front of a pump station is potentially more productive
and less labour intensive than using a fleet of single-wing fyke nets. However, deployment of
migrant nets will, in part, be dependent upon:
 the amount of flotsam present;
 size and shape of the channel;
 access to the site - so the net and catch can be handled safely;
 resourcing so the net can be set and retrieved safely – including if needed at night;
 presence of rats and other preying species that may damage the net.
Unless all precautions are taken and the site contour make it possible, setting and retrieving fyke
nets at night is not considered best practice. Consequently, the trap and transfer method, as
devised, may require the nets to be left fishing overnight. This will only be possible where the
catch is likely to be small to medium, and where flotsam that will clog the net is minimal. Damage
of the nets by rats and preying species is likely especially if left unattended.
Setting nets across the channel on rising water levels (i.e., when the pumps are about to turn
on) is potentially the most productive method of collecting tuna heke, but to date, the trial has
shown that targeting migrations will be difficult to implement successfully. The main reason for
this is that currently, rain events in autumn are considered the main migration trigger, but these
events are difficult to predict in advance. For trap and transfer of tuna heke to be successful, a
fully trained team and all required equipment, including vehicles would need to be available at
all times during the autumn and possibly spring, and the team would need to be prepared to

3

Hopu tuna is the catching of all tuna, feeders, or tuna heke.
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tend to the nets at short notice, including weekends and holidays irrespective of any other
commitments.
Being able to better predict migration would help, and here systems such as the MIGROMAT®
(Institut für angewandte Ökologie GmbH | ifoe.eu) early warning system may prove beneficial,
but likely to still only give short notice of a potential migration. The system will also trigger false
warnings. Tuna heke maatauranga can also help to better predict migration and recognise the
early signs.
To further facilitate netting for tuna heke across pump inlets and minimise labour, it may be
possible to install nets in front of pump stations during periods of high-water levels, and allow
water levels to increase before manually turn on the pumps while the nets are being monitored.
This intentional manipulation of the pump operations requires a particular pump control system
which is not present at all pump stations but should be considered where possible. Specific site
constraints may also prohibit the use of nets upstream of the pump station when pumps are
turned on.
Records from the double-wing fyke nets set near the pumps indicate that feeder tuna and not
just tuna heke are potentially impacted by pump stations. This finding is supported by the results
of investigations at the Steiners Pump Station (Lake, 2020) as well as observations elsewhere
notably on the Hikurangi flood protection scheme (j Boubée pers. Obs.). The relative proportion
of each will no doubt be time dependent, but either way the merit or otherwise of transferring
all the catch needs more consideration especially the carrying capacity of the receiving waters
(e.g., food and habitat availability) and whether additional fish passage barriers are present. For
the most part the lower Waikato pumped catchments discharge into the Waikato River
mainstem, so carrying capacity is less of an issue.
Overall, based on current experience, trap and transfer targeting tuna migrations can only be
considered as supplementing other mitigating activities. Other options which are all variations
of the trap and transfer method tested during the present study are provided in Section 7 below.

7

Trap and transfer variations
In addition to setting migrant nets, as experimented with in the current trial, there are variations
of the trap and transfer method that could be used to reduce the potential for tuna to pass
through pumps. These include:
1. Harvesting to reduce the population of large tuna upstream of the pump;
2. Fyke netting (or use of hīnaki4) to reduce the number of tuna present upstream of pump
stations, especially where harvest is not possible or is not viable;
3. Re-implementing paa tuna (tuna catching weirs) using modern materials and reducing
labour and health and safety risk associated with fyke netting.
These options are discussed in more detail below. (Note: no assessment of permit or resource
consent requirements for these variations has been undertaken and would be required if these
options were to be considered.)

7.1

Harvest
Using fyke nets to harvest tuna is an extremely efficient means of reducing the population and
needs to be encouraged upstream of pump stations with no safe fish passage. For the method
to be effective, fishers access needs to be eased and encouraged by landowners and resource
managers.
There would be no cost to the resource manager in such an approach as long as the operation
is economically or culturally viable. However, to remain viable over several years, a fishery
4

Wicker or wire eel pot
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requires recruitment and this would be limited at sites with not gravity bypass. This requirement
presents a quandary as it means maintaining a population but with some eels continuing to be
killed at the pump station even with harvest. Further discussion with iwi and affected Hapū is
therefore required before harvest can be used as a mitigation tool.
Whatever the decision on harvest, some fishing will continue to occur and to maximise the
number of tuna able to reach maturity and migrate to spawning grounds at sea, fishers could be
encouraged (e.g., by a condition of harvest, training or even a subsidy on purchase of gear, lease
of quota etc.) to transfer all tuna larger than 2 kg and all tuna heke to habitats downstream of
the pump station where there is free access to spawning grounds at sea. This will require
promotion of the concept through a series of wananga etc.

7.2

Targeted fyke netting
Where there is no, or irregular, tuna harvest, it would be possible to have a team fishing for tuna
with coarse mesh single wing fyke nets, much as was done in the present trial. To minimise costs,
harvestable tuna could be passed on to local marae for consumption (e.g., for hui, tangi etc), but
this may require access to a quota (commercial or customary) or possibly special legislation
being passed. The alternative is to only transfer tuna heke, and tuna over 2 kg under a special
permit system to be issued by MPI/Waikato Tainui. Under this last scenario the chance of
reducing mortality at the pump station will be considerably lower especially where fishing effort
is irregular or does not cover the entire catchment.
For target fyke netting to be effective the operators would need to know where commercial and
recreational fishers have been fishing so they could select unfished habitats. This is now possible
under the MPI electronic tracking and reporting system, but access to the records would need
to be negotiated. Catch data would need to be recorded and stored in a GIS system to guide
future effort.
If this option is implemented, it is likely that the same nets will be used to fish the different
catchments sequentially. Consequently, it would be even more important to follow good
biosecurity practices and sanitize (soak for at least 4 hrs in a solution containing 70 g of salt and
10 ml liquid detergent per litre of water) and thoroughly dry all nets before moving to another
location.

7.3

Paa tuna (tuna heke catching weirs)
Paa tuna or their overseas equivalent were developed over centuries as an efficient way of
catching large number of migrating tuna in relative safety and with minimum effort at the same
location each season. Also known as an eel weir, once constructed paa tuna could be put into
operation quickly with very little upkeep by simply attaching capture nets to an existing weir
structure during the migration peaks. A concept of what a modern tuna weir and nets could look
like is shown in Figure 20 and Figure 21.
In most drains and streams impacted by pumping stations, fishing operations for tuna heke could
be modelled on traditional paa tuna (e.g., Figure 17) or their more modern equivalent (Figure
18 and Figure 19). Here, the help and advice of Ngaati Hine traditional fishers would be
invaluable.
A modern tuna weir could be used to gather and implement traditional tuna heke maatauranga
(knowledge). By collecting robust catch data and environmental records (e.g. rainfall, moon
phase, water level) traditional tuna heke maatauranga and scientific information to develop
clear guidelines on migration timing can be shared over time. Until then, dark, stormy nights
from February to May should be targeted.
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The weir should be located as close as practicable to the pump, with, above all else, safety of
personnel taken into consideration. Alternatively, outlets of ponds, wetlands and lakes where
tuna are most likely to feed during periods of high-water levels should be targeted (note that
such location may target feeder tuna rather than just migrants).
Ideally the paa tuna would be operated by a local Marae or hapuu to re-introduce or reinforce
a traditional method of food gathering so as to not only put tuna back on the table but also
participate in the restoration of sustainable harvest. This in turn will reduce costs for a trap and
transfer programme.

Figure 17: Paa-tuna on a tributary of the Waitotara River. (From Downes, 1907)

Figure 18: Paa-tuna on the Taikirau Stream at Pokapu, Northland. These tuna weirs are still in common
use by Ngaati Hine. Operation and timing of use could be based on local traditional tuna heke
maatauranga with input from Ngaati Hine if possible.
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Figure 19: Paa-tuna on the Waiharakeke Stream, Pokapu Rd., Northland. This is a larger and more
intricate tuna weir than the ones depicted in Figure 16. Re-introduction of the technique to the Waikato
will probably require input from Ngaati Hine.

Figure 20: Modern paa tuna concept. Example of the nets that could be deployed from such structure
is shown in Figure 19. (Graphic by, Natarl Lucia, WTC).
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Figure 21: Two examples of nets that could be used for a paa tuna trial. Note the far end net is much
longer and has rings only at the entrance and far end of the cod.

8

Cost and relative merit of trap and transfer
options
Cost estimates given below are for time taken on the trap and transfer activities only. Having a
team of three people on standby waiting for a rain event that will trigger a tuna heke migration
is unsustainable unless the team is occupied/employed in other activities that could release
them at short notice to deploy and operate the catching gear. A single team (of three people) is
only able to complete trap and transfer at a very limited number of sites simultaneously,
therefore sites where trap and transfer is implemented will need to be prioritised.
Time taken to complete trap and transfer activities at one site will depend on the location,
methods used, and level of details in the catch records collected. For the purpose of this report
it is assumed that the team would concentrate its activities on one site in the middle of the lower
Waikato, would only target tuna heke and tuna over 2 kg and would only record total catch as
kg but would record migratory state (i.e. feeder, developing migrant, and migrant) and individual
weight of all tuna transferred. Three deployments of four days each are allocated per season.
No night-time visits have been allocated.
The estimated cost given below are for a new totally independent operation, including training
and start-up costs. This differs from the trials that have been undertaken to date as these were
operated using existing resources, equipment, knowledge and training provided by WRC, WTC
and Vaipuhi.
Cost of obtaining permits or resource consent have not been factored in any of the estimates
provided below.

8.1

Equipment requirements
The full equipment list for the trial is provided in Appendix A. Much of the equipment listed in
this Appendix would be considered consumables and or already be available in field kits. Table
4 provides a breakdown of equipment costs associated with a fresh independent team
undertaking trap and transfer at one site using the four trap and transfer options proposed.
All equipment purchased should last at least four years, but this is highly dependent on care,
amount of use, maintenance, and site conditions notably amount of flotsam and instream snags
that could damage the nets.
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Table 4: Equipment costs for undertaking trap and transfer at one site (vehicle not included)

Item
Total Cost
Common costs
Project set up
$ 6,800
H&S material
$ 7,500
H&S Training
$ 6,300
Monitoring equipment
$ 15,300
Consumable
$ 1,000
Common Costs Total
$ 36,900
Double-wing fyke netting
Nets
$ 3,000
Targeted fyke netting
Nets etc.
$ 4,600
Harvest
Nets etc. (if required)
$ 0-$ 4,600
Paa tuna
Walkway & sundries
$ 10,000a
Nets etc.
$ 2,300
Paa Tuna Total
$ 12,300
NOTE: All costs exclude GST and are quoted in New Zealand dollars
a Costs for paa tuna are variable and will depend on specific site conditions, level of engineering design,
materials and consenting requirements.

The monitoring equipment is a large cost item. The monitoring equipment includes tuna
handling and measuring equipment (e.g., scales, measuring boards, aerators), handheld water
quality device to measure dissolved oxygen and other common water quality parameters, as
well as water level recorders.

8.2

Labour resources
Table 5 presents the labour requirement for a fresh independent team to complete trap and
transfer operations at one site (i.e., three person deployment for four days at one site plus
preparation, repairs and clean up after each deployment). It is expected that a number of sites
would be grouped together for one contract, for example four to five sites could be completed
over 20 days per season.
Table 5: Labour resource requirements for undertaking trap and transfer at one site (four days).

Task
Wages
• Fyke netting (3 workers)
• Paa tuna (2 workers)
Project management and running
costs
• Operational costs
• Vehicle
• Reporting
• Overheads (20%)

Hours over
4 days

Rate

Total (4 days, 1
site)

Total (20 days, 4-5
sites)

24 (x3)
16 (x2)

$ 25
$ 25

$ 1,800
$ 800

$ 9,000
$ 2,400

24
4 days
8

$ 150
$ 145
$ 150

$ 3,700
$ 580
$ 1,200
$ 1,000 - $ 3,400

$ 18,500
$ 3,000
$2,000 - $ 6,000
$ 5,000 – $ 17,000

NOTE: All costs exclude GST and are quoted in New Zealand dollars

Operational costs include the following tasks:
 Liaison with community, organisations, land owners and teams/contractors.
 Daily supervision and data management.
 Office facilities and equipment storage.
 Inductions.
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Presentation of micro-credentials.

Overheads costs are assumed to be 20% of the overall costs and include business administration
(e.g. contract management, invoices) and management (e.g. human resources, internal
reporting). The overhead costs are dependent on level of requirement / expertise of the team
and level of supervision required so will fluctuate depending on the job and team(s) undertaking
the work.

8.3

Trap and transfer total cost estimate of options
A summary of attributes, limitations and cost of the various trap and transfer options is provided
in Table 6. Cost could be considerably reduced by lowering the level of catch monitoring and
reporting. Cost could reduce markedly in subsequent seasons as most of the equipment would
already be at hand, and if the same staff/ contractors undertake the work. There are a number
of variables that can influence costs for subsequent seasons which include staff/ contractor turn
over (new staff requiring training), wear and tear on nets, and whether the work is completed
by existing staff or contracted services.
For harvest it is difficult to predict cost. In the case of customary fishers a subsidy for purchase
of nets and training may be required at the start of the project. Consequently, a maximum cost
equivalent to targeted netting option is given.
It is important to note that apart from reducing tuna mortality passing through flood pumps all
trap and transfer options also have social and cultural benefits (see Section 5).
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Table 6: Trap and transfer options – Attributes, limitations, relative costs and number of catchments and/or rain events able to be safely covered in 20 days of field work by a three
person team.

Method

Attributes

Limitations

Set up
cost
Medium

Running
cost
Medium

Medium

High

4 – 12

- Access to private land needed
Low
- Records may not be easy to obtain
- Need to fish entire waterway for method
to be most effective

Low

Depends on how
many fishers are
available

- Need a walkway over stream (resource
consent requirements and potentially
engineering design)
- Site specific and not easily moved

Low

4–8

1/ Double wing fyke - Target migrations
netting
- Easily moved

- Migration may not occur when predicted
- Short lead in to set up net
- Nets may not be able to be monitored at
night

2/ Targeted
netting

- Need to fish entire waterway
- May need more than one deployment per
year

3/ Harvest

fyke - Can occur at any time of year
- Can take place at all locations
- Can occur at any time of year
- Can take place at any location
- No or low cost to WRC
- A greater number of people
involved
- Potentially more sites covered

4/ Paa tuna (tuna -Target migrations
weirs)
- Safer and less labour than other
methods
- Permanent once set up
- Easy to set and retrieve nets and
catch
- Can be operated at night safely
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High

No of
sites/events
4–8

Estimated
initial cost
$ 89,000

$ 91,000

$ 0 – 91,000

$ 93,000

9

Trap and transfer recommendations
Site selection
 Pump stations causing high and regular tuna mortality should be given priority when
considering trap and transfer mitigation.
 Pump stations fitted with a gravity feed outlet have clear fish passage benefits, as such
outlets minimise pump operations and provide upstream and downstream passage of fish
when downstream water levels are below upstream levels. (Note: the flap gate at the
gravity feed outlet may need to be kept open outside of floods.)
 Trap and transfer at sites such as Okowhao (where there is a gravity outlet) only needs to
occur when the pumps are close to coming into operation, but this contention should be
field tested.
 Harvest options should only be considered at sites where downstream passage is only
available through non fish friendly flood pumps.
 Targeting migration will not be able to be implemented at sites with high levels of debris
movement unless a method of control and/or removal is devised and implemented.
Methodology
 Trap and transfer from catchments affected by flood pumps should concentrate on large
(female) tuna. Use of coarse mesh nets would facilitate such operations and reduce the
number of small fish caught (including pest species).
 The method used to capture tuna heke for trap and transfer mitigation activities will need
to vary depending on site characteristics and staff availability. Where resources may be
limited and conditions permit, double-wing fyke nets set across the channel when water
levels are decreasing (including as a result of pumping) during autumn flood events may be,
as traditional knowledge indicate, the most cost effective way of catching tuna heke.
 Deploying a net across a pump inlet during autumn flood events and manually turning the
pump on before it is actuated automatically could reduce effort and promote health and
safety aspects in trap and transfer activities. However, such actions need to be field tested
before being implemented widely and there will need to be on-line access to water level
records to time activities. Site characteristics could limit the use of nets upstream of a pump
station when pumps are turned on.
 Water quality can cause mortality of fish in the nets so needs to be monitored and taken
account of when implementing trap and transfer activities. In all instances, the cod end of
the capture net needs to remain at the water surface by floats.
 Tuna heke and non-migrant tuna over 2 kg should be prioritised for transfer downstream
of pump stations but unless there are clear habitat and food limitation downstream and no
harvest potential upstream all the tuna catch could be transferred.
 Pest species should not be transferred or returned to the waterways but euthanised
humanely and buried on land.
 When transferring tuna, it is essential that the tuna be kept moist at all times, and also that
their eyes are not exposed to strong light.
 Good catch and transfer records as well as environmental conditions at time of capture
should be obtained from any trap and transfer operations and all records maintained on a
database, with a back-up stored in a secure location. These records should be used to
inform future operations.
 Consider completing several trap and transfer sessions within a pumped catchment in the
lead up to the typical autumn downstream tuna heke migration. This would negate the
dependency on migration event prediction and provide a set work programme.
Other options for further assessment
 An early objective of the project was to capture tuna maatauranga within the trap and
transfer methodology. Understanding maatauranga requires co-design and co-
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development of a project led by iwi and hapuu from the inception stage. There is further
opportunity to explore tuna maatauranga particularly in relation to migration prediction.
Harvest of tuna upstream of pump stations with no gravity outlets needs to be encouraged
as this will reduce the number of tuna passing through the pumps. Where harvest takes
place, fishers should be encouraged to release any tuna heke or oversized tuna captured
below the pump station.
Where harvest levels are unlikely to maintain a low tuna population there are benefits in
implementing trap and transfer mitigation or targeted harvest (or a combination) as this is
the safest and cheapest means of reducing the number of tuna that could potentially pass
through pumps. Information on the location to carry out such activities will need to be
obtained from local marae for customary take and MPI for commercial harvest.
Further scoping and assessment of the trap and transfer variations presented in Section 7
are still required. It will be important for WRC to work with Waikato-Tainui and MPI on
developing how and where any of these variations may be implemented.

Programme management
 Activities implemented to mitigate the impact of pump stations on tuna should continue
until most, if not all, pump stations are modified to safely pass tuna heke. Trap and transfer
as one of the tools available for this mitigation, will need to be properly resourced so a
skilled team can be retained over several years without the need to constantly retrain new
personnel. Since trap and transfer activities will not be undertaken over all seasons, other
activities will be needed for the team outside of the migration period. These activities may
include trap and transfer of upstream migrants, fish passes construction and maintenance,
tuna removal, habitat protection and enhancement such as riparian planting and plant
release as well as pond construction and maintenance, fish surveys and patrolling.
 Council will need to hold a regional NFT authorisation to undertake trap and transfer.
 Until a pumping station is judged tuna friendly, at the request of Waikato-Tainui, no
upstream passage provision should be installed or maintained.
 The cost of implementing temporary mitigation measures should not be at the detriment
of replacement of the pumps with tuna friendlier pump. Consequently, only a limited
number of sites will be able to be catered for each year and the sites chosen will need to
be ranked so as to target those that cause the most damage first.

9.1

Health and safety requirements
Working in and around water poses a significant risk to safety (high risk). All contractors
undertaking high risk work for Council are to be registered with SHE5. Council staff working in or
around water are required to comply with the Council’s Standard – Working in and around water
and have demonstrated competency in accordance with the standard see:
https://www.waikatoregion.govt.nz/assets/WRC/Council/About-Us/5067-Contractor-HealthSafety-Standards-WR-1.pdf (and Appendix C).

9.2

Iwi engagement
Council’s He Ritenga Mahitahi [Maori Engagement Framework] provides a guide and tools for
staff to successfully engage with iwi (Waikato Regional Council, 2017). This will provide the basis
for engaging with iwi. It is proposed the Waikato-Tainui Environmental team would be
consulted in the first instance regarding catchments where trap and transfer may be prioritised.
Depending on the catchment, local marae may also be consulted ahead of proposed trap and
transfer works. Included in the discussion should be the issue of upstream passage and trap and
transfer of all tuna rather than just tuna heke.
5

SHE Software Ltd enables Council to streamline the health and safety pre-qualification process. Refer to Our contractors | Waikato
Regional Council
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Final conclusions
The trap and transfer project set out to understand the feasibility, cost and benefit of
implementing trap and transfer of tuna at pump stations, whilst also developing the capacity
and capability of Waikato-Tainui interns to carry out trap and transfer methodology. The project
also provided opportunities for interns to share Waikato tuna heke maatauranga. The project
was a partnership between WRC and WTC which resulted in some significant benefits being
realised.
Overall, trap and transfer is a good option for the toolbox of mitigation measures, and should
be considered at priority sites where tuna mortality is high.
There are, however, limitations with the methodology trialled for this project, which should be
considered when employing trap and transfer. The results of the field trial highlighted the
difficulty of implementing trap and transfer during tuna migration. Tuna migration is difficult to
predict and requires trained teams and equipment to be on standby, ready to be deployed at
short notice. This can be costly and inefficient, and not sustainable long-term. An alternative
method, for further investigation, is to implement trap and transfer within a pumped catchment
in the lead up to the typical autumn downstream tuna heke migration i.e., December to April.
This would negate the dependency on migration and could provide a set work programme over
the summer/autumn months.
Trap and transfer can be costly to implement if equipment is not already available or staff
already trained. However, for councils and other organisations with the appropriate equipment
and trained staff, it can be relatively cost effective and employed as part of a long-term
programme at priority sites (therefore keeping costs down).
Another workstream within Pathways to the Sea has developed an ecological and cultural
prioritisation matrix of pumped catchments. The results of the prioritisation matrix will be used
as part of a wider decision support tool to recommend where downstream fish passage
mitigation, and tools such as trap and transfer, is required.
Trap and transfer has considerable benefits from an iwi perspective and presents major
partnership opportunities between councils and iwi. Trap and transfer can allow iwi to build
stronger connections with waterways, actively engage in traditional kaitiaki responsibilities,
extend knowledge and understanding of maatauranga Maaori, work collaboratively, share
knowledge, and cultivate a deep sense of awareness and responsibility for the sustainable
management, protection and restoration of tuna, their habitats and ecosystems.
This project and the outcomes achieved are specific to the Waikato River catchment and
Waikato-Tainui’s rohe. Implementation of trap and transfer in other regions or within specific
hapuu rohe will require specific catchment knowledge and involvement of the iwi/ hapuu of the
area to define their values and aspirations for trap and transfer and apply maatauranga aa
hapuu.
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Appendix A: Field Equipment List
Equipment
Paperwork (permits, recording sheets etc)
Fish and site recording forms
MPI and Waikato-Tainui permit(s)
Instructions, maps and keys
Sign in sign out form with emergency contact details (a copy must be lodged with buddy in
respective offices for reference for check-ins etc)
JSA form and H&S check forms
Clip board with site information, hazard ID form, blank waterproof paper, permanent
marker pen, pencils, rubber and sharpener
Personal PPE and Equipment
Chest waders, gumboots, and Hi-Vis vest with reflective tape (one per person)
Raincoat, hat, spare clothes
Food, water (personal use)
Head lamp (1 per person), 2 x spotlights or handheld torches
Sharp knife in pouch or paper cutter for emergency cutting of nets or ropes (one per person
- must be carried at all times)
First aid kit (including sunscreen, hand sanitiser, insect repellent, wasp spray and eye wash
kit).
Throw ropes and life jackets (one life jacket per member)
Personal heavy duty protective gloves for handling nets, catfish etc
Spray unit containing disinfectant (e.g., Trigene) for disinfecting waders
CRC or similar spray to protect and clean equipment such a calliper
Fire extinguisher and towing rope
GPS unit
Camera/cell phone
PLB or similar (e.g., allocated InReach device from WRC)
Tuna Netting & Handling
2 x floodlights for netting area (preferably battery but if 230 V, extension leads, waterproof
cover for plugs and RCD)
Work-table light (preferably battery but if 230 V, extension leads, waterproof cover for plugs
and RCD)
Double-wing coarse-mesh fyke nets (number will depend on site but need at least 2 spare).
Must be labelled as per MPI permit requirements.
Net repair kits including thread and needles of various sizes
Extension wings (length and number as determined by preliminary site visit)
Waratah or similar (if judged required) with caps
Spade, sledgehammer or axe, comprehensive tool kit including gas lighters (for sealing rope
ends), wire cutter, measuring tape, paper cutters, electrical tape and cable ties of various
sizes
Hand saw, and loppers (in case debris floats into the nets, and for getting past gorse on
banks)
10 x tuna holding-bags and/or holding-socks
2 x small measuring boards (for measuring fish under 200 mm)
2 x large measuring boards (1 m - for measuring tuna)
2 x sewing tapes (longer than 1 m measuring board in case tuna are longer than 1 m)
2 x small aquarium nets (to help capture small fish in the bucket when measuring)
3 x 20 litre buckets (for separating fish from nets and fish recovery before release etc)
2 x 10 litre buckets (for weighing fish)
2 x small plastic pots (to help weigh small fish)
4 x fish bins with lids (1 for anaesthetising tuna, 2 for tuna recovery following anesthetising
– lids needed to prevent tuna escaping, and 1 for other fish species)
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Net and trap labels (with organisation details, contact phone number, purpose of work etc)
or flagging tape and permanent marker pen
4 x floats for fyke nets plus weights. Chain (if judged necessary)
10 x 10 m, 4-6 mm ropes
2 x 35 m, 9mm ropes
4 x battery operated aerators plus hose and bubblers. (Also, if working near pump station
where power is available, 1 x mains power aerator plus hoses)
DO and conductivity meter
2 x water recorder & level alarm systems
Gazebo, table and chairs plus tarpaulins and ropes to block wind on sides
1 x 5 kg ± 1 g bench scales
1x 1 kg ± 0.1 g bench scales
1 x 25 kg ± 5 g hanging scales
Callipers for measuring eye diameter
Consumables
Spare batteries for all equipment, including headlight spotlight, bench lights, callipers, scales
and DO/conductivity meter) (Check type required as some are difficult to source)
Disposable gloves
Fish anaesthetic (Aqui-S® or equivalent)
Paper towel, box of tissues and rubbish bag
Hand/face washing water and soap
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Appendix B: Trap & Transfer Kaitiaki Micro-credentials
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Trap & Transfer Kaitiaki
Micro-credentials
Waikato-Tainui College for Research and Development
December 2020

Micro-credentials for Trap and Transfer Kaitiaki
Micro-credentials are relatively new to New Zealand but have been used for
quite some time in other parts of the world. They work in a similar way to badges
that are earned in the Scouts or Girl Guides. Micro-credentials recognise the
learning that has taken place and skills and knowledge that has been acquired.
A micro-credential holds ‘metadata’, digital information about the knowledge
and skills obtained, the organisation that issued the badge, the date of issue
and what the badge holder had to do to earn the badge. The metadata on a
digital badge is stored electronically which makes it easy for learners to share this
information with potential employers, colleagues and whaanau members.
In 2018, the New Zealand Qualifications Authority started accepting applications
for micro-credentials from Tertiary Education Organisations. Micro-credentials
may be offered by universities, polytechnics, waananga, industry training
organisations, private training establishments, employers and professional bodies,
either in partnership with tertiary education providers or directly. Theoretically,
any group, organisation or individual can have their own completely autonomous
system of badges and micro-credentials if they want to. The actual currency of the
micro-credential is connected to the value of the knowledge or skill it represents
and the group, organisation or individual endorsing them.
Over the past two years, the Waikato-Tainui College for Research and
Development (College) has been exploring the applicability and viability of
marae, hapuu and iwi-endorsed micro-credentials. The micro-credentials that are
presented in this document have been developed specifically to recognise the
learning, knowledge and skills that Kaitiaki Interns have acquired during the Trap
and Transfer project.

Design Elements
The waves represent the Waikato and Waipa Rivers.
The triangles in the background represent niho taniwha, a design that is commonly
associated with te iwi o Waikato.
The module title is identified in the center top part of the badge. There are
five modules that the interns are required to complete as part of the Trap and
Transfer Kaitiaki Internship.
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The document that follows provides more of a comprehensive breakdown of the
metadata that is included in each digital badge.

Group Name
TRAP AND TRANSFER KAITIAKI
Group Identifier
TRAP AND TRANSFER KAITIAKI 01
Module
MAATAURANGA MAAORI/TIKANGA MAAORI
Aim/ Purpose Statement:
The holder of this micro-credential has completed the Trap and Transfer Kaitiaki Internship
in association with the Waikato-Tainui College for Research and Development and Waikato
Regional Council. As part of this internship, the holder has practised the following aspects
of Maatauranga and tikanga Maaori.
Learning Outcomes:
Holders of this micro-credential have demonstrated that they are able to:
1.
2.

Participate in karakia in a supported learning context.
Learn about the history of the marae and whenua where the trap and transfer trial
has been conducted.

Evidence/Assessment:
The holder of this micro-credential has been observed performing the learning outcomes.
Observation signed off by College cultural advisor.
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Group Name
TRAP AND TRANSFER KAITIAKI
Group Identifier
TRAP AND TRANSFER KAITIAKI 01
Module
HEALTH AND SAFETY
Aim/ Purpose Statement:
The holder of this micro-credential has completed the Trap and Transfer Kaitiaki Internship
in association with the Waikato-Tainui College for Research and Development and Waikato
Regional Council. As part of this internship, the holder has completed Health, Safety and
Hazard training and has applied this knowledge in the field under supervision.
Learning Outcomes:
Holders of this micro-credential have demonstrated that they are able to:
1.
2.
3.
4.
5.

Complete wader safety training in a public pool.
Complete a Job Safety Analysis (JSA) under supervision.
Complete equipment and vehicle checks and record these appropriately in a logbook.
Participate in daily Health and Safety toolbox meetings revising JSA plans when
required.
Identify and use appropriate personal protective equipment (PPE).

Evidence/Assessment:
The holder of this micro-credential has been observed performing the learning outcomes
during field-based trial. Field based observation signed off by supervisor. Wader training
was undertaken in a public pool under supervision.
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Learning Outcomes:
Holders of this micro-credential have demonstrated that they are able to:

Group Name
TRAP AND TRANSFER KAITIAKI
Group Identifier
TRAP AND TRANSFER KAITIAKI 01

1.

Prepare for net setting:
•
carrying out initial site visit.
•
trial net deployment.
•
permanent net anchor points.
•
minor vegetation clearance.
•
Label fyke nets and eel holding bags.

2.

Deploy fyke nets by:
•
Recording date, time and water level within the drain -upstream and downstream
of pump station.
•
Taking a photo of site (upstream and downstream).
•
Setting single and double-winged fine mesh fyke nets in shallow (wadeable) and
deep water.

3.

Use the following methods to set the fyke nets:
•
Positioning nets from drain banks at temporary (using stakes and weights) and
permanent netting sites (net secured on positioned waratahs/steel pipes on
stream banks, with a fixed rope at the cod end which can be pulled to the bank
when needed).
•
Attaching floats to middle chamber of cod end to keep net at surface of water to
ensure survival of catch in poor quality water and to maintain visibility
•
Recording time of net set, net number/ID, GPS location and take a photo
•
Drawing a map of setup of site showing net locations.

4.

Retrieve the fyke net by:
•
Retrieving single fyke nets by removing the stakes.
•
Retrieving double fyke nets by pulling in rope attached to cod end of the net to
the bank.
•
Emptying net via cod end into a tagged fine mesh eel holding bag.
•
Recording NetID, holding bag ID, time and date.
•
Positioning holding bag or net in a section of flowing water in preparation for
processing.

Module
PREPARATION, DEPLOYMENT & RETRIEVAL OF NETS

5. Clean, sanitise and dry all equipment (vehicles, nets and footwear) before entering a
new site to control the spread of undesirable aquatic biota and diseases.

Aim/ Purpose Statement:

Evidence/Assessment:

The holder of this micro-credential has completed the Trap and Transfer Kaitiaki Internship
in association with the Waikato-Tainui College for Research and Development and Waikato
Regional Council. As part of this internship, the holder has learned how to prepare, deploy,
retrieve, and maintain different types of fyke nets under supervision.

The holder of this micro-credential has been observed performing the learning outcomes
during field-based trial. Field based observation signed off by supervisor.
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Aim/ Purpose Statement:
The holder of this micro-credential has completed the Trap and Transfer Kaitiaki Internship
in association with the Waikato-Tainui College for Research and Development and Waikato
Regional Council. As part of this internship, the holder has learned how to process the
catch under supervision.
Learning Outcomes:
Holders of this micro-credential have demonstrated that they are able to:

Group Name
TRAP AND TRANSFER KAITIAKI
Group Identifier
TRAP AND TRANSFER KAITIAKI 01
Module
CATCH PROCESSING

1.

Prepare containment devices and load the catch by.
•
Setting up two extra fish bins with clean water as recovery bins for eels after they
have been in anesthetic. One bin for DM and M, one bin for F.

2.

Sort the catch by:
•
Separating non-eel species into a different container.
•
Placing the eel holding bag into a fish bin containing water and fish anesthetic.
•
Identifying, counting and weighing non-eel species as the eels are being
anaesthetized.
•
Euthanising pest species with a lethal overdose of anaesthetic and burying them
onsite.

3.

Process eels by:
•
Identifying shortfin and longfin species.
•
Determining maturity status: Feeder (F), Developing Migrant (DM), Migrant (M).
•
Measuring eye width and height of (DM) and (M) eels and reassessing maturity
status as required.
•
Weighing (to nearest 5g), measuring and individually recording all eels classed as
(DM) and (M) and placing these in a labelled holding bag kept in a new aerated
fish bin containing fresh water until release in a flowing section of waterway
downstream of the pump.
•
Separating eels over 2kg and placing them in a separate labelled holding bag
kept in new aerated fish bin until able to be released downstream of the pump.
•
Releasing all migrant (M), developing migrant (DM) and eels over 2kg downstream
of pump station. Able to assess water quality at the release site below the pump
and if necessary release the catch to the nearby Waikato river.
•
All feeder (F) eels released well upstream of the nets following processing.
•
If pump is switched on, and it is safe, visual observations made by walking along
bank downstream of pump to assess tuna mortality that may have passed through
the pump.

Evidence/Assessment:
The holder of this micro-credential has been observed performing the learning outcomes
during field-based trial. Field based observation signed off by supervisor.
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Group Name
TRAP AND TRANSFER KAITIAKI
Group Identifier
TRAP AND TRANSFER KAITIAKI 01
Module
DATA COLLECTION
Aim/ Purpose Statement:
The holder of this micro-credential has completed the Trap and Transfer Kaitiaki Internship
in association with the Waikato-Tainui College for Research and Development and Waikato
Regional Council. As part of this internship, the holder has learned how to collect data
and analyze this data under supervision.
Learning Outcomes:
Holders of this micro-credential have demonstrated that they are able to:
1.
2.
3.
4.

Transfer catch processing data into a data sheet.
Enter records onto an excel spreadsheet using page number and line number of each
record as an ID.
Plot length against weight to exclude or correct transcript or recording errors.
Plot daily catch records against rainfall, Waikato River and drain levels, flow, and
moon phase to determine if these environmental factors affect catches. Assess data
based on migrant class i.e. DM, M or F.

Evidence/Assessment:
The holder of this micro-credential has been observed performing the learning outcomes
in an office. Computer file records checked and signed off by supervisor.
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STANDARDS - WORKING IN AND AROUND WATER
1. Purpose
A. To provide a standard approach for the application of risk assessment and controls specific to Waikato
Regional Council (WRC) staff who are working in and around waterbodies (see Section 4 – Definitions)
B. As a standard from which to measure workers’ knowledge, skills and ability when working in and
around water.
2. Overview
Waikato Regional Council fieldwork can often be located in or near deep and/or fast flowing water, and
dynamic coastal conditions. This necessitates special care, and an awareness at all times of the hazards
that can be encountered. Conditions can be particularly hazardous by reason of flood, darkness or adverse
weather conditions.
All Waikato Regional Council’s field workers that work in and around water will require a competency
assessment to identify level of knowledge, skill and ability.
3. Scope
This Standard applies as below to Waikato Regional Council’s workers.
4. Definitions
Competency:
A sufficiency of knowledge, skills and ability that enable a person to act effectively in a task or situation.
PFD:
Personal Floatation Device; fit for purpose lifejacket.
Trainer:
A person who teaches skills to people; prepares them for a job/activity. This may be an internal trainer
with the appropriate competency.
Working in and Around Water:
Working in a natural or man-made body of water; working near water, having the risk of falling in.
5. Inclusions/Exclusions


Excludes where the worker is working behind guardrails or other barriers which would prevent the
risk of falling in.

Boat Working:
 This Standard excludes WRC work already covered by the boat work documentation (Industry Specific
Certification Procedure (https://discover.wairc.govt.nz/otcs/llisapi.dll?func=ll&objaction=overview&objid=3310827 processes managed by Resource Use Maritime Services section).
 Once workers step onto a boat, they are under the control of the Skipper.
 Launching activities shall be covered by a separate job safety analysis (JSA or SOP) process by those
undertaking this activity.
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 Tasks undertaken from a boat (eg chain sawing, spraying) shall be covered by an additional JSA
process as required.
6. Risk Management
The Health & Safety at Work Act 2015 is about everyone working together to sensibly and proportionately
manage the risks that could cause serious illness, injury or even death. This includes taking into
consideration the potential for work-related health conditions as well as the injuries that could occur.
It is acknowledged that some existing JSAs/SOPs will include controls that are above those described in
this Standard. Where this is the case, the higher level controls shall apply.
7. Personal Health/Vaccinations
Waikato Regional Council advises its workers that precautions should be taken prior to entering or
working around suspected polluted water.
The site specific risk assessment should consider water borne diseases and infection in order to mitigate
this risk. Line Managers are to make staff aware of the WRC Guideline – Prevention of Occupational
Exposure to Disease and Infection (#1502226).
Ingesting polluted water
Workers who have ingested water or sustained cuts while working in known or suspected polluted
waterbodies shall seek medical advice in a timely manner and the incident entered into Vault.
8. Roles and Responsibilities
The organisation’s Health and Safety Management System includes a role-specific responsibilities chart
(#4113607).
Specific to this Standard, line managers have responsibility to manage hazards under their control, and to:


ensure that workers are competent to undertake an appropriate risk assessment of the site and task



ensure staff have been assessed and have been assigned the relevant water working competency
level (as per Appendix 1) before water work commences



ensure staff have access to appropriate and up to date work procedures (SOPs/JSAs)



have relevant, compliant equipment and personal protective equipment available



relevant vaccination/s have been offered



undertake ongoing safety observations of their staff to ensure that process and systems are in place
and followed.

9. Reporting Near Misses and Incidents
All injuries, near misses and incidents must be reported as soon as practicable to the relevant line
manager. Any related events should be investigated and the directorate risk register and relevant work
procedures updated, and any relevant training and/or competency reviewed as required.
10. Training and Competency
Prior to commencing any work in water, or around (where the risk exists of falling or getting swept in), all
staff are required to be assessed for knowledge, skill and ability relevant to the allocated work.
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Training
Tasks and environments may require different types of training. Training and/or assessment needs should
be identified as part of a training needs analysis by the line manager with the worker.
Training courses/competencies that may be relevant:


Ability to swim



Ability to assess water depth and velocity



Relevant water safety and awareness (incl. throwbag and PFD use)



Wader use (as appropriate)



Risk assessment



Safe work procedure development (eg JSA)



‘Train the Trainer’ course.

Competency


Managers should use work procedures (eg directorate/work specific SOPs) to identify the relevant
safety elements required to assess competency for the particular task



Use the elements to assess competency (see Appendix 1 for guidance)



Document outcomes of employee competency assessment.

11. Safety provisions and competencies
Prior to commencing any work in or around water, staff are required to be assessed for knowledge, skill
and ability relevant to the allocated work. See Tables 1-3 and Appendix 1 for guidance.
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Table 1: Competency Level 1 & 2 - Minimum safety provisions for work in fresh water* (or risk of falling in)
Surface velocity
(m/s)
> 1.0

1.0 to 0.5

< 0.5

Depth
Up to Knee

Knee to Groin

Over groin

No go – unless covered by a
specific JSA
Pair working
PFD
Minimum competency of 4 must
be present

No go – unless covered by a
specific JSA
Pair working
PFD
Minimum competency of 4 must
be present

Minimum competency of 4
must be present

PFD
Minimum competency level
of 4 must be present

No go – unless covered by a
specific JSA
PFD
Minimum competency of 4 must
be present

Minimum competency of 4
must be present

Minimum competency of 4 must
be present

PFD
Minimum competency of 4 must
be present

PFD
Minimum competency of 4
must be present

Table 2: Competency Level 3 - 5 - Minimum safety provisions for work in fresh water* (or risk of falling in)
Surface velocity
(m/s)
> 1.0

Depth
Up to Knee
Lone working

Knee to Groin
Pair working
PFD

Pair working
PFD

Lone working

Pair working

Pair working
PFD

Lone working

Lone working

Lone working

1.0 to 0.5
< 0.5

Over groin

*Identified competency levels shall be used in conjunction with Appendix 1.



Competency level 1 & 2 – a PFD is always to be worn if greater than knee deep and >0.5 m/s velocity and
always to be supervised by a competency level 4 or 5.



Discretionary use of PFD for Competency level 3-5. However, PFD must be worn if Over Groin and >0.5 m/s
velocity.



To aid with Level 3-5 discretion, Table 2 can be used as a guideline.
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Table 3: Minimum safety provisions for work in Lakes and Coastal Marine Area (CMA)**
Environment

PFD

Lake margin and jetties

no. of staff req’d

Competency Level***

Work alone

>3

Lake (<knee deep)



Work alone

>3

Lake (>knee deep)



Work in pairs

>3

Coastal beach and wharves

Work alone or in pairs**

>3

Estuary

Work alone or in pairs**

>3

Work alone or in pairs**

>3

Work alone**

>3

Work in pairs

>3

Rocky shore



Coastal water (<knee deep)
Coastal water (>knee deep)

*

#Minimum



May change relevant to weather conditions and water conditions – to be assessed separately by JSA
process.

** Number of personnel dependent on:
1. The nature of the planned work
2. The personnel’s experience; and
3. Familiarity with the location.
Decision on number of staff to be made by personnel with competency level >4.
*** If assessed at competency level 1 or 2, follow Table 3 but at all times to be supervised by a competency Level
4 or 5.


If assessed at competency level 3-5, PFD is discretionary, however recommended in the following conditions:
o large waves,
o strong currents
o poor visibility
o poor water clarity
o restricted exit from water.



To aid with the risk assessment Table 3 can be used as a guideline.

12. Related Documents
In developing this Standard, reference has been made to national good practice and other organisational
documents:


National Environmental Monitoring Standards (NEMS) – Safe Acquisition of Field Data in and Around Fresh
Water – Code of Practice - (Version 1.0) June 2013.



WRC Guideline – Prevention of Occupational Exposure to Disease and Infection



WRC SOP – throwbag use for rescue from waterbodies



Job Safety Analysis (JSA) template:
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Appendix 1: Examples of Competency Levels
Level

Assessment of Worker

1.

Not assessed
Or
Not competent

2.

Competent under supervision by
Level 4/5

3.

4.

Competent to do work but not
supervise others

Competent to do work and supervise
others

5.

Competent to do work and to train
and assess others’ competency

Sp.

Able to assess others and assign
competency levels

Controls:
 Level 4/5 needs to be present at all times to:
- provide direct oversight of work
- direct all tasks
 Has basic operational knowledge and skills
 Can apply known solutions to familiar problems
 Applies standard processes relevant to the work
Controls:
Level 4/5 to be present during a proportion of the work to:
 Provide oversight of work
 Monitor all tasks
 Provide task assignments and instruction
 Controls issues and problems
 Manages emergency plans to deal with unforeseen circumstances
 Has completed required training
 Has theoretical and operational knowledge and skills
 Can select and apply from a range of known solutions to familiar
problems
 Applies a range of standard processes relevant to the work
Controls:
Two Level 3 staff can pair work
Level 4/5 to be available to:
 Discuss any issues, problems or unforeseen circumstances
 Can supervise others
 Has broad theoretical and operational knowledge and skills
 Can select and apply solutions to familiar and some unfamiliar
problems
 Applies a range of standard and relevant to the work
Controls:
 Worker is trained
 Has gained considerable skills and/or qualification
 Manages health and safety of self and others in the workplace
 Able to manage an emergency and unforeseen circumstances.
 All of the above, plus
 Able to assess skills and assign competency level
 In depth knowledge of Water Working Standard.
 Skilled/experienced in staff assessment (eg Team leaders,
Managers, Trainers)
 Assess against a set of criteria developed by subject matter experts
(eg Level 5)
 In depth knowledge of Water Working Standards.
Note: To undertake field work, the above competency assessment
levels must be attained.
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Appendix 2 : Examples of Assessment Tools
Rivers/Streams/
Drains
River/flowing water

Name
Eg Joe Bloggs
Eg Fred
Manager
John Smith

Lake

Coastal

5
Sp

Lake margins/
jetties
5
Sp

Lake
(<knee deep)
5
Sp

Lake
(>knee deep)
5
Sp

Coastal
beach/wharves
5
Sp

Coastal
estuary
5
Sp

Coastal rocky
shore
4
Sp

Coastal
(<knee deep)
5
Sp

Coastal
(>knee deep)
4
Sp

3

3

3

2

3

3

3

3

2

Example of competency assessment guide:
Level
1
2

3

4

5
Sp.

None/not assessed
Pool session that includes:
 PFD use
 Wader use
 Demonstrate ability to tread water for 30 seconds then swim length of pool (25m)
All of above level 2, plus:
 Swift water training/water skills course
 Throw bag training and assessment
 Some relevant work experience and skills.
All of above in Level 2 and 3, plus:
 Increased water related experience and skills
 Ability to train others and assess others’ competency
 In depth knowledge of Water Working Standards
 ability to assess and assign competency levels.
 Designated assessor, Trainer

WRC wishes to acknowledge the assistance of the following staff in development of this Standard:
Mark Hamer, Neil Berry, Ed Brown, Hilke Giles, Michael Lake, Guy Russell, Derek Hartley, Marie Fullerton, Susan Gale.
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