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1. Introduction
Te Tai Tokerau Water Trust Board have received provincial growth funding to provide improved water supply in Northland.
Williamson Water and Land Advisory (WWLA) is leading the provision of a range of technical services to inform the project.
Puhoi Stour Limited (PSL) and its subconsultant Tonkin & Taylor Limited (T+T) have collaborated to prepare this Offset and
Compensation Plan to address the residual ecological effects associated with the proposed Matawii Water Supply Reservoir
(the Project) at 5435 State Highway 12 Kaikohe, in the Far North (Figure 1).
Te Tai Tokerau Water Trust Board proposes to construct a new water supply reservoir, by constructing a dam across the
Kopenui Stream, and inundating a section of the Kopenui Stream, including parts of four headwater gullies, and surrounding
land. The construction and ongoing operation of the water supply dam is anticipated to have effects on terrestrial, wetland and
aquatic ecological values. The detail regarding these ecological values and effects is presented in the Matawii Water Storage
Reservoir: Assessment of Ecological Effects report (AEcE, PSL Report Number 2020/02, dated 10 July 2020).

Figure 1: Location of proposed reservoir at 5435 State Highway 12, Kaikohe.

1.1

Plan purpose and scope

A suite of Fauna Management Plans will be prepared to collectively set out the procedures for addressing adverse ecological
effects associated with the Project through proposed conditions provided in the resource consent application. These plans also
set out monitoring and the review process to be undertaken both pre and post construction with the individual monitoring
requirements described in the individual management plans.
The purpose of this Offset and Compensation Plan (OCP) is to detail the measures proposed to address the residual ecological
effects of the Project, the reasoning behind the proposed approach and the proposed implementation methodology. The
intention of this is to provide confidence that the offset and compensation required to address the residual effects can be
achieved and that the purported ecological benefits will be realised. Specific detail of this OCP will be prepared following
granting of consent and will include further information such as the exact plant numbers, fencing locations and specifications to
inform contractors.
The collective objective of all of these plans is to set out the proposed range of measures to avoid, remedy, mitigate, offset or
compensate for effects on ecological values.

1.2

Responsibilities and competencies

Broadly speaking, implementation of the OCP will be undertaken by terrestrial and freshwater ecologists under the supervision
of a suitably qualified lead ecologist and in consultation with designers, site engineers, arborists and vegetation clearance
contractors as required. Te Tai Tokerau Water Trust Board are ultimately responsible for the implementation of the OCP and
any requirements of the resource consent conditions.

1.3

Plan structure

The Offset and Compensation Plan is broken into the following key components:
›

Introduction

›

Ecological values, effects and effects management

›

Ecological enhancement and restoration measures

›

Biosecurity measures

›

Monitoring and reporting compliance requirements

2. Ecological values and effects summary
A summary overview of ecology values and effects is provided in this section. The AEcE provides full details of ecological
values and effects.

2.1

Terrestrial and wetland biodiversity

2.1.1 Terrestrial ecological values
2.1.1.1 Vegetation
Various terrestrial habitats are present across the site, ranging from exotic shrublands through to mature podocarp-broadleaf
forest. Ecosystems have been broadly classified into categories described by Singers & Rogers (2014)1 and mapped by
Northland Regional Council2. High value ecosystems on site include the podocarp-broadleaf forest, swamp forest and raupō
wetland as follows:
›

›

Mature and regenerating forest
o

WF9 Podocarp-broadleaf forest

o

AVS1 Old-growth forest fragments

o

VS5 Secondary broadleaved shrub

o

WF8 Swamp forest

Wetland
o

WL19 Raupō reedland

o

Carex wetland

Several nationally Threatened plant species were identified within the reservoir footprint, most of which are in the Myrtaceae
family. Their threat classification has worsened as a result of the introduction of myrtle rust (Austropuccinia psidii) to New
Zealand. Threatened species on site such as mānuka (Leptospermum scoparium), kānuka (Kunzea ericoides) and Merosideros
vines are relatively common in the wider landscape. The single kauri tree on site is possibly planted, small and in poor
ecological condition. Of greater importance was the presence of 23 mature swamp maire (Threatened – Nationally Critical)
within the reservoir footprint. A more detailed description for each ecosystem type as well as a species list can be found in
Appendix C of the AEcE.
2.1.1.2 Bats
Long-tailed bats (Chalinolobus tuberculatus), classified Threatened – Nationally Critical3, were confirmed to be present within
the reservoir footprint. Potential high-value long-tailed bat roost habitat was present in podocarp-broadleaved forest and oldgrowth forest fragments. Long-tailed bat roost habitat within these forest types consists of trees having the following physical
characteristics such as flaking bark, crevices and large perching epiphytes.
2.1.1.3 Avifauna
Thirteen native bird species were recorded within the reservoir footprint4. In general, the avifauna community was typical of
farmland and fragmented forest habitats which are unprotected from pest mammals. Indigenous forest birds included kererū
(Hemiphaga novaeseelandiae), tūī (Prosthemadera novaeseelandiae), riroriro (Gerygone igata), miromiro (Petroica
macrocephala), pīwakawaka (Rhipidura fuliginosa), and ruru (Ninox novaeseelandiae). New Zealand pipit (Anthus
novaeseelandiae; At Risk - Declining) were identified in a previous survey but were not identified during the most recent bird
survey.

Singers, N. J., & Rogers, G. M. (2014). A classification of New Zealand's terrestrial ecosystems. Department of Conservation.
Northland Regional Council (2020) Northland Biodiversity Ranking - Ecosystem Rarity dataset.
3 O’Donnell, C.F.G., Borkin, K.M., Christie, B. L., Parsons, S., Hitchmough, R. A. (2017). Conservation status of New Zealand bats. New
Zealand Threat Classification Series 21. 4 p.
4 AEcE – (Appendix C, Table 18)
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Of note was the identification of a fernbird (Bowdleria punctata), classified as nationally At Risk – Declining5 within a raupō
wetland in Gully 1. Raupō wetland areas are considered high value habitats for other At Risk and Threatened wetland birds:
•
•

Spotless crake (Porzana tabuensis; At Risk - Declining);
Marsh crake (Porzana pusilla; At Risk - Declining); and,

•

Australasian bittern (Botaurus poiciloptilus; Threatened - Nationally Critical)
It is assumed that spotless and march crake may be resident within the reservoir footprint. However, given the relatively small
size of the raupō wetland and its lack of connectivity to other large open wetlands, it is unlikely that Australasian bittern would
be resident and / or breeding in this habitat. They may however use it as resting and foraging habitat infrequently.
Fernbird, spotless crake and miromiro are considered rare and of Regional and District significance.
2.1.2.4 Herpetofauna
Six herpetofauna species were identified as potentially utilising the site6. These include, nationally At Risk – Declining7 forest
gecko (Mokopirirakau granulatus), elegant gecko (Naultinus elegans), Northland green gecko (Naultinus grayii), and ornate
skink (Oligosoma ornatum); nationally At Risk – Relict Pacific gecko (Dactylocnemis pacificus); and Not Threatened copper
skink (Oligosoma aeneum). Copper skink inhabit rank grass, while the other species (if present) would be within the forest
vegetation along the riparian margins.

2.1.2 Summary of terrestrial ecological effects
In broad terms, the Project will have a range of direct and indirect effects on terrestrial and wetland biodiversity values that
include:
•
•
•
•
•

Vegetation and habitat loss within the reservoir footprint;
Potential mortality or injury to species during vegetation clearance or earthworks;
Construction and operations related noise and vibrations or dust effects;
Creation of habitat edge effects, altering the composition and health of adjacent vegetation, which may affect habitat
suitability for flora and fauna; and
Potential for an uncontrolled discharge of sediment and/or wood waste leachate to aquatic receiving environments that
may affect the quality of wetland habitats.

It is expected that all vegetation within the reservoir footprint will be cleared. The total quantity of indigenous vegetation loss is
3.55 ha, with an additional 0.21 ha of exotic shrub, 0.04 exotic wattle forest and 0.42 ha of wet pasture grass removal. This
includes a total of:
•
•
•
•
•
•
•
•
•

0.35 ha of podocarp-broadleaf forest;
0.77 ha of old-growth forest remnants;
1.38 ha of broadleaved scrub;
0.13 ha of swamp forest;
0.77 ha of raupō wetland (0.489 ha of this is ‘significant’8 Wetland 1);
0.16 ha of Carex wetland;
0.21 ha of exotic scrub and
0.06 wattle forest and large pine; and, Rank grass and pasture removal, including
0.42 ha of exotic dominated wet pasture grass.

Vegetation removal can result in the injury or mortality of nesting birds, eggs and fledglings, roosting long-tailed bats and
lizards. Injury and mortality can be minimised through following established vegetation clearance protocols, particularly
Robertson, H. A., Baird, K., Dowding, J. E., Elliott, G. P., Hitchmough, R. A., Miskelly, C. M., McArthur, N., O’ Donnell, C. F. J., Sagar, P.
M., Scofield, R. P. & Taylor, G. A. (2016). Conservation status of New Zealand birds. New Zealand Threat Classification Series 19. 27 p
6 AEE – (Appendix C, Table 19)
7 Hitchmough, R., Barr, B., Lettink, M., Monks, J., Reardon, J., Tocher, M., van Winkel, D. & Rolfe, J. (2015). Conservation status of New
Zealand reptiles. New Zealand Threat Classification Series 17. 14 p.
8 Appendix 5 of the Regional Policy Statement for Northland (updated 2018) were used in the assessments of ecological significance.
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regarding seasonal constraints. Fauna Management Plans will be utilised to reduce impacts to fauna on site and will be
implemented prior to construction commencing.
The ecological values and activities that may affect these values is summarised in Table 1 below.
Table 1: Summary of terrestrial and wetland ecological values and adverse effects as detailed in the AEcE
Biodiversity values affected by the
Project

Ecological value (EIANZ
categories)9

Adverse ecological effects on
habitats and species

Broad habitat types and associated species (excluding ‘Threatened’ or ‘At Risk’ species, which are
addressed below)
Podocarp-broadleaf forest

High

0.35 ha

Old-growth forest fragments

Moderate

0.77 ha

Secondary broadleaved shrub

Low

1.38 ha

Swamp forest

Very High

0.13 ha

Exotic vegetation

Moderate

0.27 ha

Raupō reedland

High

0.77 ha

High

0.16 ha

Carex wetland
species10

Threatened or At Risk
The areal extent of habitat loss for each species overlaps with other species (i.e. it is not cumulative).
Swamp maire (Syzigium maire)

Very High

23 mature swamp maire were identified
on the edge of podocarp-broadleaf forest
and on the riparian margins of streams on
site – all 23 trees will be lost through
vegetation clearance.

Kauri (Agathis australis)

Very High

Single kauri (possibly planted) will be lost
through vegetation clearance.

Kānuka (Kunzea ericoides)

Very High

Scattered individuals present and will be
lost through vegetation clearance.

Mānuka (Leptospermum scoparium)

Very High

Scattered individuals present and will be
lost through vegetation clearance.

Akatea (Metrosideros perforate)

Very High

Climbing rātā (Metrosideros fulgens)

Very High

Abundant

White rātā (Metrosideros diffusa)

Very High

Abundant

Long-tailed bats (Chalinolobus tuberculatus)

Very High

2.9 ha of forest habitat clearance

Fernbird (Bowdleria punctata)

High

0.93 ha of wetland habitat clearance

Spotless crake (Porzana tabuensis)

High

Marsh crake (Porzana pusilla)

High

Australasian bittern (Botaurus poiciloptilus)

Very High

Abundant

2.1.3 Measures to avoid, remedy or mitigate effects
Potential adverse effects on terrestrial and wetland values that are associated with the construction and operation of the Project
will be avoided, remedied or mitigated through:
›

Further refinement of the reservoir footprint through detailed design and construction methodology (where possible);

›

Seasonal constraints on vegetation clearance and development of vegetation clearance protocols; and

Refer to section 3.4 in Matawii Water Storage Reservior – Assessment of Ecological Effects.
Townsend, A.J., P.J de Lange, C.A.J Duffy, C.M Miskelly, J. Molloy and D.A. Norton 2008. New Zealand Threat Classification
System manual. Science and Technical Publishing, Department of Conservation, Wellington, New Zealand
9

10

›

Pre vegetation clearance surveys or salvage operations for nationally ‘Threatened’, ‘At Risk’ or legally protected
species (including bats, birds, lizards) (detailed in their respective fauna management plans).

Residual effects that cannot be mitigated include those effects related to the removal of vegetation within the reservoir footprint.
The approach to addressing these residual effects is outlined in Section 2.3.

2.2

Freshwater biodiversity

2.2.1 Freshwater ecological values
Freshwater values are summarised below; a more detailed description for each ecosystem type can be found in the AEcE.
2.1.1.1 Freshwater habitat
The Kopenui Stream is a continuous permanently flowing stream situated at the centre of the proposed reservoir (Appendix A).
Four unnamed tributaries (Watercourse 1, 2, 3, and 4) form the headwaters of Kopenui Stream. The source of the tributaries is
outside the proposed reservoir footprint; however, the watercourses all flow down to the main stem of the Kopenui Stream.
Theses streams are part of the wider Waima River catchment, which discharges into the Hokianga Harbour. The Kopenui
Stream meanders through a mosaic of forest remnants (large mature tōtara), secondary broadleaved shrub, swamp forest,
wetland and pasture grass. The streams contain a variety of aquatic habitat types including undercut banks, woody debris,
cobbles and gravels. Sediment deposition is present in some areas, modifying what would naturally be hard-bottom substrates.
Macroinvertebrate community indices indicate some level of degradation, likely to be driven by agricultural impacts on water
quality.
2.1.1.2 Freshwater fauna
Fish recorded across the reservoir footprint generally reflect species recorded in nearby catchments and include shortfin eel
(Anguilla australis) and Cran’s bullies (Gobiomorphus basalis). A large eel was observed that was potentially (likely) a longfin
eel (Anguilla dieffenbachii, At Risk Declining). Kōura (Paranephrops planifrons) and kāeo (Echyridella menziesii, At Risk
Declining11) were also identified and recorded within Kopenui Stream during spotlighting surveys.
The proposed reservoir site is located close to a number of sites where Northland mudfish (Neochanna heleios) are known to
be present. Northland mudfish are classified as Threatened – Nationally Vulnerable12. Four wetlands within the reservoir
footprint were assessed as potential mudfish habitat however no fish were caught or recorded by employed survey techniques.
Shortfin eels are know to prey on mudfish and survey results, as well as habitat type, suggest sub-optimal habitat for Northland
mudfish.
2.1.1.3 Summary of freshwater ecological values
The lack of riparian margins and agricultural landuse has impacted stream systems over time, however overall freshwater
ecological values of the reservoir footprint are high, based on the presence of At Risk Declining fauna and the relatively intact
stream channels being impacted.

2.2.2 Summary of freshwater ecological effects
The freshwater ecosystems are expected to be impacted by short-term (during construction) and long-term (operational)
impacts summarised as follows:
›

Potential for an uncontrolled discharge of sediment laden water during construction of the reservoir.

›

Injury or mortality to freshwater fauna during construction.

›

Restrictions to fish passage resulting from the dam face and outlet.

›

Permanent modification and loss of 1,018 m (1,677 m2 streambed area) stream habitat.

›

Potential impacts on water quality and downstream flow regime.

Grainger, N, Collier, K, Hitchmough, R, Harding, J, Smith, B, & Sutherland, D (2014). Conservation status of New Zealand freshwater
invertebrates, 2013. New Zealand Threat Classification Series 8. Wellington: Department of Conservation. Retrieved from www.doc.govt.nz.
12 Dunn, N R, Allibone, R M, Closs, G P, Crow, S C, David, B O, Goodman, J M, Griffiths, M, Jack, D C, Ling, N, Waters, J M and Rolfe J R
(2018). Conservation status of New Zealand freshwater fishes, 2017. New Zealand Threat Classification Series 24. 11 p..
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2.2.3 Measures to avoid, remedy or mitigate effects
Potential adverse effects on freshwater values that are associated with the construction and operation of the Project will be
avoided, remedied or mitigated through:
›

Implementation of best practice erosion and sediment controls to reduce the potential risk of sediment entering the
receiving environment.

›

Pre-construction salvage and relocation of native freshwater fauna in accordance with a Native Freshwater Fauna
Salvage and Relocation Plan.

›

Provision of upstream and downstream fish passage through the proposed dam face to enable the life cycle of
diadromous fish to continue unimpeded.

›

Consider the sediment management regime in the design and operation of the reservoir to minimise potential
downstream effects and long-term storage loss.

Residual effects that cannot be mitigated include specifically those effects related to the permanent loss and modification of
stream habitat within the reservoir footprint. The approach to addressing these residual effects is outlined in Section 2.3.

2.3

Measures to address residual adverse ecological effects

Following the implementation of the aforementioned measures to avoid, remedy and mitigate ecological effects, there remains
residual adverse ecological effects resulting from the removal of vegetation, loss of wetland habitat and loss and modification of
stream habitat. Residual effects on these habitats will be offset and compensated for through an array of enhancement and
restoration activities within the site and as outlined within this OCP.
In developing this offset and compensation package, the principles of biodiversity offsetting have been considered and
incorporated. These are summarised as follows13:
›

Limits to offsetting – biodiversity offsetting is considered unsuitable when residual ecological effects cannot be
accounted for based on the irreplaceability and or vulnerability of biodiversity exchange, and or biodiversity gains are
not achieved within acceptable timeframes;

›

No-net-loss and preferably a net gain – in type, amount or condition of the biodiversity component and attributes
measured. With consideration of benchmarking and applicable timeframes in which no-net-loss will result;

›

Landscape context – the biodiversity offset should be designed with landscape context to include and benefit from
temporal and spatial interactions between species, habitats and whole ecosystems;

›

Additionality – the proposed offset needs to be additional to what would be achieved without the offset being applied;

›

Permanence - the outcomes of the proposed offset needs to be secured for the length of time the effect exists for and
preferably in perpetuity for permanent effects;

›

Ecological equivalence – commonly referred to as ‘like for like’, the measurement and balance of biodiversity losses
and gains between the impact and offset sites resulting in a no-net-loss for the proposed biodiversity exchange;

›

Adherence to the mitigation hierarchy – refers to residual adverse effects with offset only being provided after avoiding,
remedying and mitigation options have been exhausted;

›

Stakeholder participation – engagement and collaboration with key stakeholders to determine, evaluate, select, design,
implement and monitor offsets;

›

Transparency – of biodiversity exchange, offset methodology and evaluation;

›

Science and traditional knowledge – offsets should be informed by science and traditional knowledge; and

›

Equity – sharing the rights, responsibilities, risks and rewards of an offset respecting legal and customary
arrangements.

Based on the principles within the Biodiversity Offsetting under the Resource Management Act guidance document, dated September
2018. Prepared by Maseyk, F., Ussher, G., Kessels, G., Christensen, M., and Brown, M for the Biodiversity Working Group.
13

The quantum of onsite restoration measures required to address these residual effects has been determined using offset
modelling calculators, being the Biodiversity Offset Accounting Model14 (BOAM) for terrestrial and wetland habitats, and the
Stream Ecological Valuation and Environmental Compensation Ratio (SEV and ECR) method for streams. The details of these
methods are described in the AEcE and summarised here.

2.3.1 Biodiversity offset accounting model (BOAM)
The BOAM has been developed to provide a transparent, robust, and structured means of assessing an offset proposal. Based
on data inputs, the model calculates whether a ‘no-net-loss’ or ’net-gain’ biodiversity outcome will be achieved, whilst
accounting for uncertainty and time lag between loss at impact sites and gain being created at offset sites.
In summary, the model:
•
•
•

•

Accounts for ‘like-for-like’ biodiversity trades/currencies aimed at demonstrating ‘no-net-loss’ or ‘net-gain’;
Calculates the present biodiversity value to estimate whether ‘no-net-loss’ or ‘net-gain’ can be achieved;
Incorporates the use of a time discount rate to account for time lag. We have used a discount rate of 3% to account for
the temporal-lag between the impact occurring (due to the development) and the biodiversity gains being generated
(due to the offset actions). The worked examples provided in the model User Manual apply a discount rate of 3%, as
informed by research conducted as part of DOC’s research project on biodiversity offset in New Zealand; and,
Makes an allowance for uncertainly of success (i.e. a degree of confidence) in relation to proposed offset actions.

Offset models have been run using results from RECCE plots and the models have incorporated the attributes of tree height,
canopy cover, understorey cover, Diameter at Breast Height and native plant diversity. Benchmark values have been derived
from the literature. It has been assumed that planting will be into bare ground or rank grass. The offset models have been used
to determine terrestrial and wetland offsetting quantities, detailed in Table 2.
An additional compensation package is provided for swamp maire due its high threat status and unique requirements for
growing. Recent advice from the Environment Court for Te Ahu a Turanga Manawatū Tararua Highway identified a ratio of
1:200 was appropriate for seedlings and has been applied for this site.
Photographs of indicative offset planting areas have been included in Appendix B.
Table 2. Impacted terrestrial and wetland ecosystems on site and their associated offset and compensation activities at the
Matawii Reservoir site.
Ecosystem type
Podocarp-broadleaf forest
(WF9)
Old-growth fragments (AVS1)

Impact area
(ha)
0.35
0.77

Secondary broadleaf (VS5)

1.38

Swamp forest

0.13

Raupō wetland (WL19)
Carex wetland
Swamp maire (Syzygium
maire) planting

0.77
0.16
Loss of 23
trees

Offset area calculated Offset activity proposed (Appendix A )
as being required (ha)
9.68
10.28 ha of podocarp-broadleaf forest
revegetation will be undertaken within the site,
including a high proportion of puriri and totara in
the higher topography/drier offset areas and a
high proportion of kahikatea in lower
topography/wet offset areas.
5.8
5.92 ha of secondary broadleaved shrub
revegetation within the site.
0.52
0.63 ha of swamp forest revegetation within the
site.
1.5
1.83 raupō reedland revegetation and
enhancement within the site.
1:200 ratio, 4,600
4,600 individual swamp maire proposed to be
individual trees
planted into swamp maire habitat areas within the
required
site.

Maseyk et al. (2015). A Biodiversity Offsets Accounting Model for New Zealand. Contract report prepared for the
Department of Conservation, Hamilton Service Centre Private Bag 3072 Hamilton New Zealand
14

2.3.2 Stream ecological valuation and environmental compensation ratio (SEV and ECR)
To determine the quantum of enhancement or restoration required to offset the effects of the proposed reservoir, an
environmental compensation ratio (ECR) has been calculated using representative SEV scores from impact and offset sites.
The ECR is a tool used to quantify the amount of streambed area that is required to be restored, which takes into account the
extent and type of stream impacted or lost and the type of enhancement works proposed. The objective is to achieve a ‘no-netloss’ in ecological function as a result of the activities. The ECR calculation formula requires SEV scores to be calculated for
both the impact and proposed mitigation (or offset, if applicable) sites. This provides a basis from which to quantify and scale
the likely loss in values and functions at an impact site with the increase in stream ecological values and functions at a
compensation or mitigation site.
ECR = [(SEVi-P – SEVi-I) / (SEVm-P – SEVm-C)] × 1.5
Where:

SEVi-P is the potential SEV value for the site to be impacted.
SEVi-I is the predicted SEV value of the stream to be impacted after impact.
SEVm-C is the current SEV value for the site where environmental compensation is applied.
SEVm-P is the potential SEV value for the site where environmental compensation is applied.

Restoration length required = (impact area × ECR) / restoration channel width

Table 3: Actual and modelled stream ecological valuation results used to determine the estimated ECR.
Stream ID
Kopenui Stream

SEVi-C

SEVi-P

SEVi-I

0.57

0.78

0.2

Watercourse 1 (within Gully 1)

SEVm-C

SEVm-P

0.58

0.87

Table note: SEV values for Watercourse 1 are representative of Watercourse 2, 3, and 4.

Based on the SEV values within Table 3 an ECR of 3 was calculated. This was based on the SEV obtained in the impact
footprint and a proposed offset site, being Watercourse 1. The offset measures proposed included 20 m riparian planting and
stock exclusion fencing. Riparian planting has been selected as an appropriate offset measures as the role of riparian
vegetation is recognised as being pivotal to maintaining stream ecosystem functions. Riparian vegetation, depending on the
width and composition, can contribute to15161617:
›

Reducing stream temperature fluctuations by providing shade vital for aquatic fauna survival and to suppress the
growth of macrophytes (oxygen-demanding);

›

Influencing the hydraulic energy input into the stream (controlling the amount and fluctuations);

›

Influencing the chemical energy input and transfer (tree root and woody material interaction);

›

Stream bank and channel stability;

›

Maintaining water quality by reducing nutrient and sediment inputs (riparian vegetation filtering of surface water runoff);
and

›

Providing instream habitat for aquatic fauna (i.e. fallen large woody material and tree root) as well as terrestrial fauna
(e.g. birds, lizards, insects, bats etc).

An inspection of additional possible offset sites was undertaken in July 2020. Additional SEV were not undertaken across the
different stream sites for two key reasons:
15Holmes,

R., Hayes, J., Matthaei, C., Closs, G., Williams, M., and Goodwin, E. (2016). Riparian management affects instream habitat
condition in a dairy stream catchment. New Zealand Journal of Marine and Freshwater Research 50 (4), 581 – 599
16 Parkyn, S., Shaw, W., and Eades, P. (2000). Review of information on riparian buffer widths necessary to support sustainable vegetation
and meet aquatic functions. Prepared by NIWA for Auckland Regional Council. Auckland Regional Council Technical Publication Number
350, 38 pages
17 Quinn, J. M., Williamson, R. B., Smith, R. K., and Vickers, M. L. (1992). Effects of riparian grazing and channelization of streams in
Southland, New Zealand. 2. Benthic invertebrates. New Zealand Journal of Marine and Freshwater Research 26, 259 – 273

›

Some of the stream length was not ‘wadeable’, being just deeper than the depth of water that the SEV should be
applied to.

›

The ecological gain anticipated (the difference between SEVm-P and SEVm-C) as modelled in Table 3 is expected to
be the same (or higher) across the other stream systems. This is because the riparian margins for much of the stream
length is either not intact or absent.

As such, an overall ratio of 3 has been applied to determine the quantum of stream enhancement to address the effects of the
permanent loss and modification of stream habitat. In total, 1,018 m (1,677 m2 streambed area) is anticipated to be impacted by
the reservoir footprint. At a ratio of 1:3 (loss:gain), 5,031 m2 stream bed area needs to be enhanced to achieve no net loss of
ecological function.
Stream restoration opportunities have been identified upstream of the reservoir and downstream within the Kopenui Stream
catchment, on site. These are summarised in Table 4 below and shown in Appendix A. Photographs of indicative offset planting
areas have been included in Appendix B.
While the restoration measures are not consistently 20 m on each bank, the anticipated gain of ~0.3 at the offset site as
modelled by the Watercourse 1 SEV is consistent with what would be expected within Watercourse 5, 6, 7 and the main
Kopenui Stream downstream. The main stem Kopenui Stream lacks an intact riparian margin, with gorse, blackberry and
isolated exotic trees amongst pasture. For the most part the mainstem is fenced restricting stock access.
Watercourse 6 and 7 lack a riparian margin entirely with pasture grasses to the stream edge. While the stream has been
fenced, the fence lines tend to be within one metre of the stream margin. The lack of intact margin and buffer means that
filtration of runoff is significantly reduced from a natural state. Macrophytes dominate the instream habitat along Watercourse 7,
a likely result of nutrient input, sediment inputs, stable bed and lack of shading.
The stream lengths measured and presented within this report are estimates and include only the main channels. There is
evidence of paleo channels and smaller channels which are likely to engage during rain events or during winter when the water
table is highest. Some of these channels were observed on site and they provide additional connectivity between the more
defined channels. It is considered they contribute to ecological function of the site and the connectivity of the aquatic
ecosystems.
Riparian planting will provide benefits beyond those anticipated by the SEV and ECR modelling. The method focusses on
assessment of reach-based parameters. The proposed enhancement measures will have benefit at a catchment scale, benefits
which are not easily measured within the SEV. Catchment scale enhancement has a greater influence on ecosystem function
compared to many small-scale enhancement efforts18. For example, where reach scale efforts can result in shade across the
stream cross section (measured by the SEV), 1 km of planting where 75% shade is achieved can result in an instream
temperature reduction of 5oC19 . Therefore, there are benefits to wider catchments when headwaters are planted16. Similarly,
while a riparian buffer can filter runoff from a single paddock, water quality within the stream is affected by activities beyond the
immediate enhancement area. The proposed approach to site wide, catchment level enhancement will therefore have
substantial benefits beyond those modelled.
The proposed enhancement of 3877 m stream length upstream and downstream of the reservoir is nearly four times the length
being impacted. The proposed 5740 m2 stream bed area that will be enhanced is approximately 800 m2 more than calculated
using the SEV/ECR model. There are also additional areas not mapped, such as paleo channels, which are expected to provide
additional streambed area beyond that calculated. When coupled with the catchment scale ecological benefits, it is considered
that the proposed measures will result in a net gain in aquatic ecological function.
Additional measures are recommended to be investigated as the detailed design of the site progresses, including modification
of existing access tracks to remove those that will not be required for farm access. These areas could be retired and as many
are aligned with stream margins, could be replanted to provide increased ecological benefit. There are several culverts within
the site which are perched, restricting fish access to the upper catchments. These barriers restrict access of the pest fish
gambusia, which is known to affect native fish populations. Further investigation of the potential to remediate these barriers to
Doehring, K., Clapcott, J. E., and Young, R. G. (2019). Assessing the functional response to streamside fencing of pastoral Waikato
streams, New Zealand. Water 11, 1-22
19Collier, K.J., Cooper, A.B., Davies-Colley, R.J., Rutherford, J.C., Smith, C.M., and Williamson, R. B. (1995). Managing riparian zones: a
contribution to protecting New Zealand’s rivers and streams. Vol 2. Department of Conservation.
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provide for climbing, native fish, while restricting gambusia will be undertaken. If implemented, this provides additional benefits
to the aquatic ecology of the site, beyond that modelled.
Table 4: Offset stream sites, indicating stream proposed restoration actions and relative streambed area benefiting.
Stream ID

Average
width (m)

Length (m)

Streambed
area (m2)

Restoration actions
proposed

Watercourse 1

0.7

291

204

Riparian planting to 20 m on
each bank, stock exclusion

Watercourse 2

1.7

370

628

Riparian planting to 20 m on
each bank, stock exclusion

Watercourse 3

2.7

456

1231

Riparian planting to 20 m on
each bank, stock exclusion

484

Riparian planting of riparian
margin to 20 m on each bank,
stock exclusion

0.7 (upstream)
Watercourse 5

Watercourse 6

Watercourse 7

Kopenui Stream
Total enhancement proposed

691

1.5
(downstream)

371

557

Infill planting of riparian margin
to 20 m on each bank, stock
exclusion

1.2

510

612

Riparian planting to 20 m on
each bank, stock exclusion

0.5

137

68

Infill planting of riparian margin
to maximum 20 m on each
bank, stock exclusion

1.7 (upstream)

487

827

Riparian planting to 20 m on
each bank, stock exclusion

2 (downstream)

565

1130

Riparian planting to 20 m on
each bank, stock exclusion

3877

5740

3. Ecological enhancement and restoration plan
The offset and compensation calculated as being required in the previous section will be undertaken within the site,
downstream and adjacent to the reservoir footprint. The extent of the planting and enhancement is shown in Appendix A and
summarised in Table 2 and Table 4.
The current proposed offsetting and compensation is of a sufficient quantum to provide that required by the model calculations
in Section 2.3. However, there is additional area (shown in Appendix A) that may be used for offsetting should the development
of the Matawii Reservoir or the Ngawha Innovation and Enterprise Park impinge on the current offset areas proposed in
Appendix A. If the offset areas change, it would require the offset models to be re-calculated to reflect these changes, which
would result in updates to Table 2, Table 4 and Appendix A.

3.1

Offsetting principles

The enhancement and restoration work outlined in the following sections has been assessed in the context of the offsetting
principles described in section 2.3 above (Table 5).
Table 5 Assessment of offsetting principles in the context of the works proposed for this OCP.
Offsetting principles

Incorporation and adoption into this OCP

Limits to offsetting

The ecosystem types are not so rare or unique that there is a limit to
offsetting. Specifically, these ecosystems can be offset and have
been in other projects.

No net loss and preferably net gain

The BOAM and SEV/ECR methods are robust and transparent and
appropriate to quantify no net loss and net gain. This has been
described in the above and no net loss is considered to be met.

Landscape context

The restoration and enhancement work proposed within this OCP
adopts a landscape approach to achieve the highest ecological
benefits. The work is focussed in the area downstream and adjacent
to the reservoir and specifically targets improved connectivity along
and within gully systems. Therefore, the landscape context to
offsetting has been met.

Additionality

The restoration and enhancement work proposed within this OCP is
not otherwise required by another mechanism and so meets the
principle of additionality.

Permanence

The restoration and enhancement work proposed in this OCP will
be protected in perpetuity and so the permanence principle is met.

Ecological equivalence

As described above, the offset measures proposed have been
targeted specifically to address the habitats and ecosystems being
affected. Wetland impact is addressed by wetland enhancement,
and so on. Therefore the principle of ‘like for like’ and ecological
equivalence is met.

Adherence to the mitigation hierarchy

Measures to avoid, remedy and mitigate have been applied in the
first instance. Only those residual adverse effects which remain
after the mitigation hierarchy has been applied are offset. Therefore
this principle is met.

Stakeholder participation

The Matawii Reservoir Project has been developed under the
guidance of a steering group containing a range of stakeholders.

Offsetting principles

Incorporation and adoption into this OCP

Transparency

The AEE describing the environmental effects and conceptual
offsetting for the project has been circulated to a range of
stakeholders.
This OCP has been developed using the two most scientifically
robust offsetting tools available in New Zealand.
The cost of the offsetting will be borne by the Te Tokerau Water
Trust as the developer, while the benefits from the offsetting work
will accrue to the community

Science and traditional knowledge
Equity

3.2

Restoration and enhancement principles

An ecosystem is a biological community of interacting organisms (species) and their physical environment. The pre-human New
Zealand ecosystem existed as a continuous ecological landscape, however today it currently exists as a series of fragments
that exist on a continuum of connectivity with other fragments. For the native species that have existed in the New Zealand
landscape for millions of years, the effects of human development have been a dramatic change and are often associated with
a reduction in overall survivability. This OCP seeks to reduce the anthropogenic impacts of fragmentation and habitat loss to
ensure an improvement in native flora and fauna on the site

3.2.1 Fragmentation
Generally large fragments have higher ecological values than small fragments because they exist over a broader range of
environmental conditions that create niches for species interactions, leading to higher species diversity. Larger fragments also
reduce the severity of ‘edge’ effects, which can reduce ecological value in small or isolated fragments.

3.2.2 Connectivity
Connectivity is how connected different forest fragments and habitat types are from other forest fragments and habitats, usually
connectivity reduces with increased distance from other fragments and habitats. Where high connectivity is present between
fragments there is more interaction between species that increases gene-flow and seed dispersal, ultimately increasing the
diversity and stability of the whole ecosystem and reducing the effects of surrounding human activities.

3.2.3 Nursery species and succession
Revegetating a restoration site aims to create a closed canopy in a short time frame by planting pioneering plant species. A
closed canopy reduces the chance of exotic weeds establishing at the restoration site and creates an environment suitable for
‘secondary’ plants to establish and ‘succeed’ the nursery species. Over time the secondary vegetation will be succeeded again
leading to a complex community that is of similar value to the impacted community, which is to be offset, thus adhering to the
like-for-like principles of the BOAM.

3.2.4 Seed bank
A seed bank is the natural storage of seeds in the leaf litter and soil surface which serves as a repository of the production of
successive generations of plants to enable their survival.

3.2.5 Ecological buffer
An ecological buffer exists as zones established around sensitive habitat types such as water bodies, wetlands and swamp
forests. Creating a buffer zone reduces any human impacts from the wider environment and allows the sensitive habitats to
function as they would in a natural state without degrading over time.

3.2.6 Whole ecosystem approach
The overall approach to restoration within this OCP incorporates the ecological principles listed above that are not necessarily
captured by the BOAM. By including these principles, the ecological value of the offsetting package is further increased by
enabling the following:

•
•
•
•
•

3.3

Create a mosaic of wetland, terrestrial and riparian ecosystem enhancement which connects and improves the
currently degraded ecosystems in a cohesive manner;
Reduce overall landscape ecosystem fragmentation thus increase connectivity by creating ecological corridors
between sites in the wider landscape which benefits the wider ecosystem as a whole;
Create a closed canopy in a short space of time that will act as a nursery environment for the regeneration of the
native seed bank eventually leading to diverse plant community representative of the vegetation fragments being lost;
Provide a sequence of multiple habitats for sensitive flora and fauna that are protected from human impacts through
buffering vegetation;
Offset and create a stable ecosystem that is better able to function and persist as a refuge for At-Risk and Threatened
flora and fauna.

Implementation of restoration activities

3.3.1 Site preparation
Site preparation inspections will be undertaken between December and February to inform the types of site preparation
management actions required in preparation for offset planting in the areas defined in Table 2 and Table 4. These site
inspections will be undertaken in conjunction with the landowner and local hapu/iwi as appropriate to confirm and record the
following:
›

Planting locations of specific tree species suitable for bats;

›

Locations for fencing alignments;

›

Identify the types and location of weed species to inform the necessary controls; and

›

Identify canopy gaps to inform necessary infill planting for wetlands and riparian margins.

Prior to planting, and, where required each site will be subject to, fencing, and weed control.
The addition of topsoil is not considered necessary as plantings will be planted into existing natural ground, pasture and
wetlands. Mulching will not be used (despite reducing weed establishment) because mulching also suppresses the natural
colonisation of native seedlings and reduces habitat suitability for ground-dwelling lizards and invertebrates.

3.3.2 Weed plant control
Pest and weed plants can smother and inhibit the growth of native species, typically by outcompeting for space and resources
until the native planting is established and dominant. Pest and weed plants recorded on site have been identified as posing a
threat to the health of the proposed enhancement and restoration plantings. Pest plants and weeds shall be controlled in
summer to autumn (January - March inclusive) to a low-level prior to planting. Spot spraying should be carried out in planting
spots to remove kikuyu grass in planting areas and riparian margins to limit the use of chemicals around waterways. Manual
release of plantings or weed trimming is recommended where appropriate, particularly in wetland planting areas. A list of pest
and weed plant controls is detailed in Table 6.

Table 6: Ecological pest and weed plant species to be controlled before and after enhancement and restoration planting efforts.
Species name
Cenchrus landestinus

Common name
Kikuyu grass

Category Control20(until native plantings dominate)
Spot spray around planting holes.
Exotic

Cortaderia selloana

Pampas

Pest

20

Grub out small plants or excavate large plants with
digger.
Spray during summer-autumn in dense sites where
non-target damage is unlikely with glyphosate and
penetrant.

Pest plant. (October, 2019). Auckland Council. Retrieved from http://pestplants.aucklandcouncil.govt.nz/.

Species name
Delairea odorata

Common name
German ivy

Leycesteria formosa

Himalayan
honeysuckle

Ligustrum lucidum

Tree privet

Pest

Passiflora ‘Tasconia’
subgroup

Banana
passionfruit

Pest

Salix fragilis

Crack willow

Pest

Selaginella kraussiana

African
clubmoss
Tradescantia

Pest

Ulex europaeus

Gorse

Pest

Digitalis purpurea

Foxglove

Exotic

Ranunculus sp.

Buttercup

Exotic

Tradescantia
flumenensis

Category Control20(until native plantings dominate)
Pest
Hand pull or dig out scattered plants and seedlings.
Cut and paint stems with glyphosate.
Pest
Dig out small plants.
Cut and stump paint with glyphosate.
Spray during summer with penetrant.

Pest

Pull and dig seedlings.
Cut and stump paint.
Drill and poison with melsulfuron.
Pull roots up. Cut off above ground or tie stems in air
to prevent layering.
Spray large masses on ground where roots cannot
be pulled with glyphosate between spring-autumn.
Hand pull small plants, taking care to remove all
parts and dispose appropriately.
Cut or drill every 100 mm around truck diameter and
fill each cut/hole with glyphosate in summer-autumn.
Rake and hand pull small infestations areas.
Spray larger infestations with glyphosate.
Rake and hand pull small infestation areas from edge
towards the centre of the infestation. Caution when
disposing and transporting as dropped fragments
spread.
Spray larger areas with glyphosate to achieve over
90% control.
Hand pull seedlings and small plants.
Cut and stump paint with glyphosate or 2,4D.
Spray with herbicide penetrant between springautumn.
Spot spray around planting holes (pre-planting) and
around plants (post-planting).
Spot spray around planting holes.

3.3.3 Plant establishment pest animal control
Pest animals can hinder enhancement and restoration planting efforts, typically through browsing of newly planted seedlings
and saplings. Therefore, control of pests in the important plant establishment phase is very important.
The site preparation inspection will inform which target species to control for each enhancement area. Hares (Lepus
europaeus), rabbits (Oryctolagus cuniculus), possum (Trichosurus vulpecula), and pukeko (Porphyrio melanotus) have been
previously observed on site and are likely to damage enhancement plantings. Pest animal control could include bait stations, kill
traps, and/or pulse shootings. All pest animal control will be carried out by suitably qualified and certified contractors trained in
pest control (e.g. use of poison).

3.3.4 Stock-proof fencing
Livestock will be excluded from all revegetation enhancement and restoration sites via, fit for purpose fences (likely 7 wire).
Setbacks of ≥ 1 m from plantings will be exercised to prevent livestock from grazing the planted edges.
Fencing locations will be determined during site preparation inspections. In locations where fencing may interrupt and inhibit
temporary access requirements temporary fencing may be used. Temporary fences will be replaced with permanent fit for
purpose exclusion fences when initial planting efforts are completed.

3.3.5 Planting guidelines
Eco-sourcing of plant species promotes and maintains genetic diversity and distinct unique character of plant species in a
region. Plant species may exist across multiple regions, however there are often genetic differences between the same types of
plants from different regions that contribute to differences in growth and tolerance of environmental conditions. To encourage
planting success and survival, plant species will be eco-sourced from the Kaikohe Ecological District, preferably from within or
nearby to the Te Tai Tokerau Water Trust Board landholdings. Species will be selected in consultation with local hapu and iwi.
Terrestrial, wetland buffer, and riparian margin planting will predominantly be carried out in the standard planting season
between the months of April to October due to higher soil moisture. Wetland infill planting of wetland species that grow in
standing water and boggy ground are proposed to be planted at the end of summer (i.e. when water levels are low). Optimal
plant stock will be used in the planting which have the following attributes:
•
•
•
•
•

Healthy, vigorous, and free from obvious signs of disease and pests;
Of at least average size for the specified pot/plastic bag size;
Well-developed root system with a high amount of new root growth;
Not root bound; and
Well-branched and symmetrically shaped.

Appropriate plants will be selectively placed in particular replanting areas based on the locality of the planting and the
immediate in-situ conditions to ensure the success of the revegetation. Site specific factors that will be considered include:
•
•
•
•
•
•
•

Slope topography (i.e. steepness affects establishment success);
Soil characteristics (i.e. species grow in specific types of soil conditions);
Wind (i.e. certain species have tolerance to wind);
Aspect (i.e. direction of slope may affect the duration of sunlight and dryness of soil);
Shading (i.e. certain species are adapted to grow in full sunlight, while other species are shade-tolerant and require
establishment under a canopy);
Moisture (i.e. certain species are adapted to grow in regularly wet soils, while other species require wet soils to
survive); and
Frost (i.e. tolerance to frost).

Plant holes shall be dug according to spacing requirements and each plant hole is to be dug deep and wide enough so the plant
collar is approximately 1 cm below ground level. Grass will be cleared away from each planting hole to ensure the new plants
get enough light and nutrients.
Fertilizer tablets are to be placed in a planting hole before planting if not already included in the nursery root ball. The soil will be
loosened at the bottom of the hole, to allow the roots to penetrate the soil more freely. The plant is to be secured in the ground
by filling the space surrounding the roots with soil and then lightly compressing to fill any voids that might be present around the
roots to avoid waterlogging.
Marking plants with bamboo stakes is recommended for ease of monitoring and maintenance purposes. Mulch or any other
ground conditioning is not considered necessary for these sites.

3.3.6 Plant species specifications
The native enhancement and restoration planting mix selected for each enhancement area and type are guided by species:
•
•
•
•
•
•

Within ecosystem types that have been impacted by the project footprint;
That would naturally occur historically;
That have been recorded in the surrounding Significant Natural Areas (SNA) and/or non-SNA fragments/remnants;
Within the Kaikohe Ecologist District;
That offer food resources and refuge/shelter for a range of native fauna to help address fauna habitat that have been
impacted by the Matawii Reservoir; and
That are selected after considering the views of cultural advisers.

Planting will be carried out in two phases. The first phase is aimed at allowing colonisation of pioneer plant species that are
adapted to high sunlight, lower soil moisture content, and exposure to wind. Pioneer plant species will help to increase the
diversity of a habitat, create more stable and fertile soils for other secondary successional species to establish. The second
phase is aimed at enrichment planting and guiding succession by planting species that are adapted to secondary succession;
such as shade tolerant and greater soil moisture.
Therefore, the starting crop species matrix for each enhancement site has been selected based on their tolerance of site
specific environmental stresses (e.g. shade intolerant species), location (e.g. riparian margin) and associated characteristics of
ecosystem types (i.e. WL12, WL18, WL19 wetlands and WF7, WF8, and WF9 forests). Enrichment planting species matrix has
been selected based on secondary successional species associated with each of the ecosystem types impacted by Matawii
Reservoir.
Additional considerations have been incorporated into the species selection for riparian margin planting. Riparian margins are
being planted to improve aquatic ecosystem health and therefore species have been selected to provide shade, organic matter
input, bank stability and overland flow filtering capability. Opportunities for mana whenua participation in species selection will
be provided where possible.
Starting crop and enrichment species matrix for each category (i.e. riparian, terrestrial, and wetland) are included in Appendix
C.

3.3.7 Post-planting maintenance
3.3.7.1 Replacement planting
To ensure plantings are healthy and thriving, enhancement plantings will be inspected twice a year, once in spring and once in
autumn, for the first three years.
Plants that do not survive are to be replaced with either the same species or an alternative appropriate species from the
planting species matrix in the following planting season.
Replacement of plants which do not survive is important in order to ensure gaps are not created which could allow weeds to
enter the planting area.
3.3.7.2 Weed control
Post-planting weed plant control is required to suppress the growth of weeds to ensure long-term persistence of plantings.
Control actions will be carried out as detailed in 3.1.2.1.1.
In the first three years after the initial planting has been carried out, chemical and/or manual weed control in the enhancement
and restoration areas will be carried out twice a year, once in spring and once in autumn. This is aimed at reducing weed and
pest plant pressure on the plantings and to deplete pest plant seedbank stores.
In the fourth and fifth years, then yearly until 90% canopy coverage, pest and weed plants will be controlled annually during
summer. Pest plants will be controlled for:
›

Five years for wetland enhancement and restoration planting areas; and

›

Five years for terrestrial plantings then annually until 90% canopy closure is achieved.

3.3.8 Programme
The implementation of enhancement and restoration planting activities will be driven by specific timing restrictions. A calendar
for seasonal staging for all activities is summarised in Table 7.

Table 7: Seasonal staging for the implementation of enhancement and restoration activities
Enhancement and restoration activities

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Phase One (Years One to Three) – Initial planting of starting crop

Site preparation inspection

✓

✓

Weed plant control

✓

✓

✓

✓

✓

✓

✓

✓

✓

Plant establishment pest animal control

✓

✓

✓

✓

✓

✓

✓

Riparian margin planting (starting crop)

✓

✓

✓

✓

✓

✓

Terrestrial and wetland planting (starting crop)

✓

✓

✓

✓

✓

✓

Riparian margin planting (enrichment planting)

✓

✓

✓

✓

✓

✓

Terrestrial and wetland planting (enrichment planting)

✓

✓

✓

✓

✓

✓

Stock-proof fencing
Wetland infill (starting crop)

✓

✓

✓

✓

✓

Phase 2 (Year Three to Five) – Enrichment planting

Phase 3 (Year Two to Ten) – Maintenance

Replacement planting

✓

✓

✓

✓

Weed plant control

✓

✓

✓

✓

✓

3.4

Biosecurity measures

3.4.1 Myrtle rust
Myrtle rust is a fungal disease that attacks plants of the Myrtaceae family which can result in slower plant growth, or plant death.
Enhancement and restoration plantings will include species in the Myrtaceae family that are susceptible to myrtle rust. These
include mānuka, kānuka; and swamp maire.
To reduce the risk of spreading myrtle rust, contractors sourcing plant species from the Myrtaceae family must follow standard
procedures set out by the New Zealand Plant Producers Incorporated (NZPPI) Biosecurity Declaration – Myrtle Rust
Registration Process when sourcing plants from nurseries. A copy of a signed Myrtle Rust Nursery Management Declaration21
that certifies that plant producer has implemented the Myrtle Rust Nursery Management Protocol22.

3.5

Monitoring and reporting requirements

3.5.1 Compliance confirmation report
A compliance confirmation report will be submitted to Northland Regional Council (NRC) within 30 days of completion of the
restoration and enhancement activities to confirm that all enhancement and restoration planting activities have been completed
in accordance with this offset and compensation plan. The report shall include, but not be limited to, confirmation on:
•
•
•
•

Planting species matrix and number of plants planted;
Areal extent and location of plantings;
Stock exclusion fencing locations; and
Proof of covenant/encumbrance and terms therein.

3.5.2 Incident reporting
Incident-based reporting will be provided to NRC within 30 working days of an unscheduled event that causes ecological harm
(e.g. flood, fire, and disease) or event that sets back an element of the ecological enhancement and restoration programme by
a season or more. Reporting will include the following information:
•
•
•
•

The causes of the incident, the emergency response measures (if applicable) and the response proposed to avoid a
recurrence of the issue;
An assessment undertaken by a suitably qualified ecologist which details any adverse effects of the exceedance;
Proposed, measures to avoid, remedy or mitigate effects or to offset or compensate for residual effects that cannot be
avoided, remedied or mitigated; and
Incident resolution will be tracked through the site’s compliance management system.

3.5.3 Compliance monitoring reporting
Annual inspection surveys shall be undertaken during normal conditions (i.e. not during flooding events) to monitor the
following:
•
Identify weeds;
•
Identify pest animal damage;
•
Estimate planting survival and densities all plants; and
•
Estimate canopy coverage.
Findings will inform the types of adaptive management approach required if and when necessary.
Compliance monitoring reports will be submitted to NRC every second year from the initial planting establishment until closure,
i.e. once all plantings are 5 years in age and native canopy closure targets have been met. The monitoring report shall include:

21
22

New Zealand Plant Producers Incorporated. (2017). Myrtle rust nursery management declaration, V6, October.
New Zealand Plant Producers Incorporated. (2017). Myrtle Rust Nursery Management Protocol, V6, October.

•
•
•

Representative photos showing progress of terrestrial, riparian and wetland revegetation, including photos of sites where
plantings are 5 years in age and 90% canopy closure has been achieved (where applicable);
Information/data on plant survival, infill planting, and progress towards 90% canopy closure targets and weed and animal
pest management requirements; and
Information on incidents and adaptive management responses.

4. Report applicability
This report has been prepared for WWLA with respect to the particular brief given to us and it may not be relied upon in other
contexts or for any other purpose, or by any person other than WWLA, without our prior written agreement. We understand and
agree that this report will be submitted as part of an application for resource consent and that Northland Regional Council and
the Far North District Council as the consenting authorities will use this report for the purpose of assessing that application.

5. Appendices

Appendix A: Offset Plan
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Appendix B: Indicative offset sites - photographs

Indicative SB_F planting area to south of reservoir.

Indicative raupō enhancement area south of Watercourse 7.

Indicative restoration reach of downstream Kopenui Stream.

Indicative swamp maire planting area.

Indicative restoration area in north west corner of site,
including terrestrial, riparian and wetland enhancement
opportunities.
View into Watercourse 3 gully and across to head of
Watercourse 2.

Appendix C: Proposed offset species lists

Riparian margin starting crop and enrichment species matrix.
Common name

Scientific name

Threat status9

Planting phase

Mamaku

Cyathea medularis

Not Threatened

Phase One - Starting crop

Harakeke

Phormium tenax

Not Threatened

Phase One - Starting crop

Cabbage tree

Cordyline australis

Not Threatened

Phase One - Starting crop

Mānuka

Leptospermum scoparium

At Risk - Declining

Phase One - Starting crop

Māhoe

Melicytus ramiflorus

Not Threatened

Phase One - Starting crop

Kānuka

Kunzea robusta

Threatened - Nationally Vulnerable

Phase One - Starting crop

Koromiko*

Veronica stricta var. stricta

Not Threatened

Phase One - Starting crop

Māpou

Myrsine australis

Not Threatened

Phase One - Starting crop

Kiekie*

Freycinetia banksia

Not Threatened

Phase One - Starting crop

Whekī

Dicksonia squarrosa

Not Threatened

Phase One - Starting crop

Mapere*

Gahnia xanthocarpa

Not Threatened

Phase One - Starting crop

Swamp astelia*

Astelia grandis

Not Threatened

Phase One - Starting crop

Kiokio*

Blechnum novae-zelandiae

Not Threatened

Phase One - Starting crop

Twiggy coprosma*

Coprosma rhamnoides

Not Threatened

Phase One – Starting crop

Mingimingi*

Leucopogon fascicularis

Not Threatened

Phase One – Starting crop

Scrambling pohuehue*

Muehlenbeckia complexa

Not Threatened

Phase One – Starting crop

Pūriri

Vitex lucens

Not Threatened

Phase Two - Enrichment

Kahikatea

Dacrycarpus dacrydioides

Not Threatened

Phase Two - Enrichment

Kohekohe

Dysoxylum spectabile

Not Threatened

Phase Two - Enrichment

Nīkau

Rhopalostylis sapida

Not Threatened

Phase Two - Enrichment

Rimu

Dacrydium cupressinum

Not Threatened

Phase Two - Enrichment

Northern rātā

Metrosideros robusta

Not Threatened

Phase Two - Enrichment

Taraire

Beilschmiedia taraire

Not Threatened

Phase Two - Enrichment

Hīnau

Elaeocarpus dentatus

Not Threatened

Phase Two - Enrichment

Rewarewa

Knightia excelsa

Not Threatened

Phase Two - Enrichment

Pukatea

Laurelia novae-zelandiae

Not Threatened

Phase Two - Enrichment

Miro

Prumnopitys ferruginea

Not Threatened

Phase Two - Enrichment

Karaka

Corynocarpus laevigatus

Not Threatened

Phase Two - Enrichment

Swamp maire

Syzygium maire

Threatened - Nationally Critical

Phase Two - Enrichment

Common name

Scientific name

Threat status9

Planting phase

Tawa

Beilschmiedia tawa

Not Threatened

Phase Two - Enrichment

Tītoki

Alectryon excelsus

Not Threatened

Phase Two - Enrichment

Supplejack

Ripogonum scandens

Not Threatened

Phase Two - Enrichment

Taraire

Beilschmiedia taraire

Not Threatened

Phase Two - Enrichment

Parataniwha*

Elatostema rugosum

Not Threatened

Phase Two - Enrichment

Terrestrial starting crop and enrichment matrix.
Offset site
SB_F
(VS5 Secondary
broadleaved shrub
offset site)

PB_F
(WF9 Podocarpbroadleaf forest and
AVS1 Old-growth forest
fragments offset sites)

Common name

Scientific name

Threat status9

Planting phase

Mamaku

Cyathea medullaris

Not Threatened

Phase One - Starting crop

Harakeke

Phormium tenax

Not Threatened

Phase One - Starting crop

Cabbage tree *

Cordyline australis

Not Threatened

Phase One - Starting crop

Mānuka

Leptospermum scoparium

At Risk - declining

Phase One - Starting crop

Māhoe

Melicytus ramiflorus

Not Threatened

Phase One - Starting crop

Kānuka

Kunzea robusta

Threatened - Nationally Vulnerable

Phase One - Starting crop

Koromiko

Veronica stricta var. stricta

Not Threatened

Phase One - Starting crop

Māpou

Myrsine australis

Not Threatened

Phase One - Starting crop

Whekī

Dicksonia squarrosa

Not Threatened

Phase One - Starting crop

Pūriri

Vitex lucens

Not Threatened

Phase Two - Enrichment

Kohekohe

Dysoxylum spectabile

Not Threatened

Phase Two - Enrichment

Nīkau

Rhopalostylis sapida

Not Threatened

Phase Two - Enrichment

Northern rātā

Metrosideros robusta

Not Threatened

Phase Two - Enrichment

Taraire

Beilschmiedia taraire

Not Threatened

Phase Two - Enrichment

Hīnau

Elaeocarpus dentatus

Not Threatened

Phase Two - Enrichment

Rewarewa #

Knightia excelsa

Not Threatened

Phase Two - Enrichment

Pukatea *

Laurelia novae-zelandiae

Not Threatened

Phase Two - Enrichment

Karaka

Corynocarpus laevigatus

Not Threatened

Phase Two - Enrichment

Māhoe

Melicytus ramiflorus

Not Threatened

Phase One - Starting crop

Kiekie

Freycinetia banksii

Not Threatened

Phase One - Starting crop

Whekī *

Dicksonia squarrosa

Not Threatened

Phase One - Starting crop

Mapere

Gahnia xanthocarpa

Not Threatened

Phase One - Starting crop

Swamp astelia *

Astelia grandis

Not Threatened

Phase One - Starting crop

Kiokio

Blechnum novae-zelandiae

Not Threatened

Phase One - Starting crop

Mānuka *

Leptospermum scoparium

At Risk - Declining

Phase One - Starting crop

Swamp Coprosma *

Coprosma tenuicaulis

Not Threatened

Phase One - Starting crop

Tangle fern

Gleichenia dicarpa

Not Threatened

Phase One - Starting crop

Offset site

SF_F
(WF8 Swamp forest
offset site)

Common name

Scientific name

Threat status9

Planting phase

Baumea *

Machaerina rubiginosa

Not Threatened

Phase One - Starting crop

Kahikatea *

Dacrycarpus dacrydioides

Not Threatened

Phase One - Starting crop

Pukatea *

Laurelia novae-zelandiae

Not Threatened

Phase Two - Enrichment

Rimu

Dacrydium cupressinum

Not Threatened

Phase Two - Enrichment

Swamp maire *

Syzygium maire

Threatened - Nationally Critical

Phase Two - Enrichment

Tawa

Beilschmiedia tawa

Not Threatened

Phase Two - Enrichment

Tītoki

Alectryon excelsus

Not Threatened

Phase Two - Enrichment

Supplejack

Ripogonum scandens

Not Threatened

Phase Two - Enrichment

Taraire #

Beilschmiedia taraire

Not Threatened

Phase Two - Enrichment

Kohekohe

Dysoxylum spectabile

Not Threatened

Phase Two - Enrichment

Parataniwha *

Elatostema rugosum

Not Threatened

Phase Two - Enrichment

Purir i#

Vitex lucens

Not Threatened

Phase Two - Enrichment

Totara #

Podocarpus laetus

Not Threatened

Phase Two - Enrichment

Rewarewa #

Knightia excelsa

Not Threatened

Phase Two - Enrichment

Cabbage tree *

Cordyline australis

Not Threatened

Phase One - Starting crop

Swamp astelia *

Astelia grandis

Not Threatened

Phase One - Starting crop

Mānuka

Leptospermum scoparium

At Risk - Declining

Phase One - Starting crop

Māhoe

Melicytus ramiflorus

Not Threatened

Phase One - Starting crop

Swamp Coprosma *

Coprosma tenuicaulis

Not Threatened

Phase One - Starting crop

Kiokio

Blechnum novae-zelandiae

Not Threatened

Phase One - Starting crop

Tangle fern

Gleichenia dicarpa

Not Threatened

Phase One - Starting crop

Kahikatea *

Dacrycarpus dacrydioides

Not Threatened

Phase One - Starting crop

Swamp maire *

Syzygium maire

Threatened - Nationally Critical

Phase Two - Enrichment

Pukatea *

Laurelia novae-zelandiae

Not Threatened

Phase Two - Enrichment

* Lowland specialist species are better suited to wetter environments such as the proposed wetland offset sites and the lower Kopenui Stream. Plants are better suited to drier
environments next to the proposed reservoir site.
#

Wetland buffer and infill starting crop and enrichment species matrix
Category
Infill

Buffer

Common name

Scientific name

Threat status9

Planting status

Swamp astelia

Astelia grandis

Not Threatened

Phase One - Starting crop

Kiokio

Blechnum novae-zelandiae

Not Threatened

Phase One - Starting crop

Mānuka

Leptospermum scoparium

At Risk - Declining

Phase One - Starting crop

Swamp coprosma

Coprosma tenuicaulis

Not Threatened

Phase One - Starting crop

Tangle fern

Gleichenia dicarpa

Not Threatened

Phase One - Starting crop

Baumea

Machaerina rubiginosa

Not Threatened

Phase One - Starting crop

Harakeke

Phormium tenax

Not Threatened

Phase One - Starting crop

Toetoe

Austroderia toetoe

Not Threatened

Phase One - Starting crop

Purei

Carex secta

Not Threatened

Phase One - Starting crop

Swamp sedge

Carex virgata

Not Threatened

Phase One - Starting crop

Round-leaved willow herb

Epilobium rotundifolium

Not Threatened

Phase One - Starting crop

Cabbage tree

Cordyline australis

Not Threatened

Phase One - Starting crop

Raupō 1

Typha orientalis

Not Threatened

Phase One – Starting crop

Pūrua grass

Bolboschoenus fluviatilis

Not Threatened

Phase One – Starting crop

Lake clubrush

Schoenoplectus tabernaemontani

Not Threatened

Phase One – Starting crop

Jointed twig rush

Machaerina articulata

Not Threatened

Phase One – Starting crop

Kutakuta

Eleocharis sphacelata

Not Threatened

Phase One – Starting crop

Club rush

Ficinia nodosa

Not Threatened

Phase One – Starting crop

Kahikatea

Dacrycarpus dacrydioides

Not Threatened

Phase One – Starting crop

Harakeke

Phormium tenax

Not Threatened

Phase One – Starting crop

Mānuka

Leptospermum scoparium

At Risk – Declining

Phase One – Starting crop

Swamp coprosma

Coprosma tenuicaulis

Not Threatened

Phase One – Starting crop

Toetoe

Austroderia toetoe

Not Threatened

Phase One – Starting crop

Cabbage tree

Cordyline australis

Not Threatened

Phase One – Starting crop

Tangle fern

Gleichenia dicarpa

Not Threatened

Phase One – Starting crop

Kaikomako

Pennantia corymbosa

Not Threatened

Phase One – Starting crop

Swamp maire

Syzygium maire

Threatened – Nationally Critical

Phase Two – Enrichment

Category

Common name
Kahikatea

1

Scientific name
Dacrycarpus dacrydioides

Species should make up most of the planting to adhere to ‘like-for-like’ principle of offset planting

Threat status9
Not Threatened

Planting status
Phase Two – Enrichment

