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Glossary of Terms

Term / Abbreviation
CEMP

DoC

ESCP

FNDC

FNDP

NES-CS

NES-FW
NPS-FM
NRC
NWSUP
PRP
RAQP
RMA
RPS
RWSP

Definition

Construction Environmental Management Plan
Department of Conservation

Erosion and Sediment Control Plan

Far North District Council

Far North District Plan

Resource Management (National Environmental Standard for Assessing and Managing Contaminants in
Soil to Protect Human Health) Regulations 2011

Resource Management (National Environmental Standards for Freshwater) Regulations 2020
National Policy Statement for Freshwater Management 2020

Northland Regional Council

Northland Water Storage and Use Project

Proposed Regional Plan for Northland (Appeals Version — June 2020)

Regional Air Quality Plan for Northland 2005

Resource Management Act 1991

Regional Policy Statement for Northland 2016

Regional Water & Soil Plan for Northland 2004 (updated 2016)
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1. Introduction

1.1 Overview of the Proposal

Williamson Water & Land Advisory Ltd (WWLA) was commissioned by Te Tai Tokerau Water Trust (the
applicant) to prepare this application for resource consents to authorise the construction and operation of the Te
Ruaotehauhau Water Storage Reservoirt, to be located between Hariru Road and Remuera Settlement Road,
Kaikohe, in the headwaters of Te Ruaotehauhau Stream and Waitaia Stream (Figure 1).

Legend

- State Highway
River/ Stream

[:' Reservoir Footprint

Figure 1: Location of Te Ruaotehauhau Water Storage Reservoir

The proposed reservoir embankment is approximately 21 m high and will be capable of storing 1.4 million cubic
metres of water at full supply level. While the exact land the reservoir will service is not currently known (that
depends on future uptake), it is expected it will provide sufficient water to irrigate approximately 390 hectares of
horticultural development.

The proposed reservoir will be filled by damming direct catchment inflows. High flows above the median flow,

up to two times the standard deviation of flow at all times they are available (and when the reservoir is not full),
will be dammed, and low flow ‘core allocation' outside of the irrigation season (i.e., winter months) will also be

dammed. A base flow (i.e., minimum flow) will be maintained through the embankment.

The proposed Te Ruaotehauhau Water Storage Reservoir was identified as a viable water storage option
through the Northland Water Storage and Use Project (NWSUP), as a complementary part of a distributed
community scheme (refer Section 2).

This application is made in accordance with Schedule 4 of the RMA. Resource consents are required under the
Resource Management (National Environmental Standards for Freshwater) Regulations 2020 (NES-FW), the

! Also referred to as MNO6 in other documents.
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Regional Water and Soil Plan for Northland (RWSP), the Proposed Regional Plan for Northland (PRP), and the
Far North District Plan (FNDP).

Northland Regional Council’s (NRC) and Far North District Council’s (FNDC) prescribed application forms for
resource consent are attached at Appendix A.

1.2 Applicant Details
The applicant’s details are set out in Table 1 below.

Table 1. Applicant details

Charitable Trust Board Name Te Tai Tokerau Water Trust

NZBN 9429048360210

Incorporation Number 50038862

Charitable Trust Board Status Registered

Date of Incorporation 16 June 2020

Registered Office Address Thomson Wilson, 125 Bank Street, Whangarei, 0110, New Zealand

1.3 Report Structure

This report contains the following information:

¢ An overview of the Northland Water and Storage Use Project (Section 2).

e A description of the proposal (Section 3).

e A description of the receiving environment (Section 4).

¢ Permitted activities and resource consent requirements (Section 5).

e An assessment of the proposal against Part 2 of the RMA and relevant planning provisions (Section 6).
¢ An assessment of the proposal’s effects on the environment (Section 7).

e A summary of consultation and feedback on the proposal (Section 8).

e A description of the how the effects of the proposal will be monitored (Section 9).
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2. Project Overview and Purpose

Starting in 2013, NRC began investigating opportunities to provide economic benefits in Northland through land
use change involving water storage. The work, originally funded by Crown Irrigation Investments Limited,
identified two areas that would benefit most from investment: Dargaville area in the Kaipara District and the
Mid-North area in the Far North District.

In July 2019, the Ministry of Business Innovation and Employment (MBIE) entered into an agreement with NRC
to co-fund the delivery of a prefeasibility phase, including research reports on the technical feasibility and
benefits of building water storage reservoirs, harvesting water during high flows, and distributing stored water to
stimulate the conversion of existing land use to higher value horticulture activities in the Mid-North and Kaipara.
The project was named the Northland Water Storage and Use Project (NWSUP).

The prefeasibility phase was governed by a Project Steering Group (consisting of the chief executive officers of
NRC, Far North District Council and KDC and two Crown appointed representatives) and a Project Advisory
Group (made up of invited representatives from iwi and hapa, Lake Omapere Trust, landowners, primary
industry sectors, environmental agencies and community).

The prefeasibility reports, completed in March 2020, identified that a Mid-North Water Scheme and a Kaipara
Water Scheme could provide $150 million per annum lift in GDP and an additional 877 jobs. The Mid-North
Water Scheme alone could increase the area’s GDP by 22% and employment by 12%. The overall conclusion
of the prefeasibility phases was that a viable scheme exists in the Mid-North and Kaipara areas. The preferred
options will consist of multiple water storage sites connected through a distribution system rather than one or
two large reservoirs.

The NWSUP is now being delivered by Te Tai Tokerau Water Trust. The proposed Te Ruaotehauhau Water
Storage Reservoir is one of four proposed reservoirs in the Mid-North Scheme: Matawii (MN10), MN16, and
MNO2. The proposed Matawii Water Storage Reservoir (listed project 16 in Schedule 2 of the Act), was the first
component of the NWSUP for which resource consents have been sought.

Te Tai Tokerau Water Trust commissioned WWLA, Riley Consultants Ltd (RILEY) and other partners to
undertake the NWSUP feasibility demand assessment and design phase. The work is supported by the
Provincial Growth Fund and includes obtaining resource consents to authorise the construction and operation of
the Mid-North and Kaipara Schemes.

Figure 2 shows the location of the locality of the Mid-North command area.
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Figure 2. Potential Mid-North command area

2.1 Demand

The Far North district is one of the most economically deprived parts of New Zealand. In 2018, Kaikohe was
ranked as the most disadvantaged area in the Far North. Yet the land around Kaikohe includes some of the
country’s best horticultural soils.

A detailed analysis of soil types, land gradient and solar aspect was undertaken.? Around half the land in the
Mid-North (54%) command area has been identified as being highly suitable for horticulture production (Table
2).

Landowners in the Mid-North command area have expressed strong support for a scheme. The wider primary
sector has strong interest in the project and believe that there is significant potential to grow high value
horticulture if more water is available, including kiwifruit, avocado, citrus, blueberries and market garden
vegetables.

Table 2. Summary of potential demand factors?

Variable Mid-North
Command area (ha) 6,016
Maori Freehold Land (% command area) 17%

2WWLA, 27 March 2020. Volume 1: Command Area Analysis and Refinement — Northland Water Storage and Use Project. Prepared by
Williamson Water & Land Advisory Ltd. Project no; WWLAOQ156.

3 WWLA, 27 March 2020. Volume 1: Command Area Analysis and Refinement — Northland Water Storage and Use Project. Prepared by
Williamson Water & Land Advisory Ltd. Project no; WWLAOQ156.
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Variable Mid-North

Irrigation area — Farm (ha) 2,700

Irrigation area — Canopy (ha) 1,900

Land in command area identified as very suitable for horticulture (ha) 3,220

Land in command area identified as very suitable for horticulture (%) 54%

Peak Daily Irrigation Water Requirement 76,231 m®

Annual Irrigation Water Requirement 7.6 Mm®

2.2 Economic Opportunities

There are significant on-going economic opportunities to be realised through development of the Mid-North
Water Scheme (Table 3). These benefits arise from both a major increase in horticultural production and flow-
on effects to other sectors. Economic analysis in the prefeasibility phase indicates an increase in GDP of $67
million per annum equivalent to a 2.4% increase in the district’'s current GDP (valued at $2451 million in the year
ended March 2019). The projected additional 440 FTE jobs represent a 1.5% increase over pre-COVID-19
employment levels in the district.

Table 3. Potential annual economic impacts of the proposed Mid-North Water Scheme*

Variable (per annum) Direct Total
Value of output $143M $178M
GDP $52M $67
Employment (FTE) 350 440
Household Income 22M $29M

The economic impact of constructing the proposed Te Ruaotehauhau Water Storage Reservoir, a component of
the Mid-North Scheme is provided in Section 6.

2.3 Community

The Mid-North Water Scheme will supply FNDC with water for the Kaikohe municipal water network. However,
it is expected that the water will come from the Matawii Water Storage Reservoir. Discussions between the
applicant and FNDC are underway to determine how its municipal water supply systems will need to be
reconfigured to accept additional water and how to fund the work through its Long-Term Plan.

2.4 Environment

The use of water to convert land used for pastoral farming to horticulture is likely to benefit the environment
through improved water quality due to less sediment and bacterial run-off. Table 4 summarises the nature of
the current land use in the Mid-North command area, which is currently dominated by high producing grassland.
The identified water storage sites are predominantly in modified catchments. There is an opportunity to create
improved habitat for native flora and fauna as part of creating the proposed reservoir.

Table 4. Current land cover of the command area

Selected land cover type Mid-North (% command area)
High producing exotic grassland 83%

Short rotation crop land 2%

Indigenous forest or scrub 8%

4 Darryl Jones, Economist, Northland Regional Council, March 2020.
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Exotic forest 2%

Orchard, vineyard or other perennial crop 1%

2.5 Climate change

It is expected that frequency and severity of droughts will increase with climate change.> Having a reliable
water supply will become increasingly important to provide resilience for farmers, municipal water supplies, and
to support small rural economies. The NWSUP project provides significant opportunities in this regard.

5 NIWA, September 2016. Climate Change Projections and Implications for Northland. Prepared for Northland Regional Council. NIWA
Client Report No: 2016072AK.
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3. Description of the Proposal

3.1 Overview

The applicant is seeking land use consents, pursuant to regulations in the NES-FW, rules in the RWSP, PRP,
and the FNDP, and water permits and discharge permits pursuant to regulations in the NEW-FW and rules in
the RWSP and PRP to authorise activities associated with constructing and operating the proposed Te
Ruaotehauhau Water Storage Reservoir.

The proposed reservoir embankment will be located at the confluence of Te Ruaotehauhau and Waitaia
streams, approximately 2.5 km upstream of Okaewai, Northland.

NOTE: MAP SOURCED FROM LINZ

SITE LOCATION SCALE 1: 15000

SCALE 1: 15 000 0 150 300 450 600 900 (m)
bt S— —

Figure 3. Location of Te Ruaotehauhau Water Storage Reservoir

The proposed reservoir will have a maximum working storage volume of approximately 1.4 million cubic metres.
While the exact land the reservoir will service has not been confirmed (that depends on future uptake), it is
expected that it will be able to provide sufficient water to irrigate approximately 390 hectares of horticultural
development in the Mid-North command area.

The proposed reservoir will be filled through upstream catchment inflows. Specifically, it is proposed that the
reservoir embankment will divert and dam:

¢ High flows above the median flow, up to two times the standard deviation of flows at all times they are
available (and the reservoir not full); and

Williamson Water & Land Advisory Limited 12
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¢ Low flow ‘core’ allocation outside of the irrigation season (i.e., winter months) only.
Please see the hydrology assessment report at Appendix C for more information.

3.2 Site Details

Records of Title of the land parcels affected by the proposed Te Ruaotehauhau Water Storage Reservoir are
contained in Appendix B and are summarised in Table 5. Information on owners of land adjoining the
properties on which the proposed reservoir will be situated is provided in Table 6.

A map of the proposed reservoir in relation to the properties is also contained in Appendix B.

Table 5: Property and ownership details of the Te Ruaotehauhau Water Storage Reservoir site.

Legal Description Record of Title Estate Type Registered Owner
Lot 2 Deposited Plan 442506 552150 Fee Simple D.G. Dixon & Son Limited
Lot 5 Deposited Plan 533953 878815 Fee Simple Bruce Campbell Bell
Helen Sheila Bell
Section 16S Remuera Settlement | NA1034/210 Fee Simple Bruce Campbell Bell
Helen Sheila Bell
Lot 3 Deposited Plan 97908 NAS53B/976 Fee Simple Mountain View Farms 2018 Limited
Okokako NA768/20 Fee Simple D.G. Dixon & Son Limited

Table 6. Property and ownership details of land adjacent to the Te Ruaotehauhau Water Storage Reservoir

Legal Description Record of Title Estate Type Registered Owner

Section 23S Remuera Settlement = NA85A/645 Fee Simple Lorraine Margaret Lewis

Lot 1 Deposited Plan 97908 NA53B/974 Fee Simple Mountain View Farms 2018 Limited
Lot 2 Deposited Plan 97908 NA53B/975 Fee Simple Mountain View Farms 2018 Limited
Pt Hariru B & Poukai A NA15B/55 Fee Simple Patricia Mary Seymour

Sheila Claire Hay-MacKenzie
Stephen Matenga McManus

Pirikotaha 9B2A 355629 Fee Simple The Maori Trustee
Pirikotaha 9B2B 417851 Fee Simple Multiple owners
Pirikotaha 9B2C2 355517 Fee Simple Multiple owners

Lot 2A Deposited Plan 4440 NA98D/903 Fee Simple D G Dixon & Son Limited
Lot 1 Deposited Plan 177644 NA108D/107 Fee Simple Northcorp Limited

Lot 1 Deposited Plan 192070 NA121C/8 Fee Simple Gary Edward Williams

Sylvia Iris Williams
Bavage Chapman Trustees Limited

3.3 Geotechnical Conditions

A geotechnical and site suitability assessment for the proposed reservoir was completed by RILEY (refer
Appendix D). At the time of writing this application, RILEY was undertaking comprehensive ground
investigations, of which to date the findings are consistent with those of the preliminary geotechnical
assessment. The investigations are necessary for detailed design.
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34 Reservoir Construction

It is intended for construction to commence in March 2021 and it is expected that the reservoir will be
constructed by the end of the 2021/2022 earthworks season. This section provides summary details from
RILEY’s geotechnical and site suitability assessment report.

The reservoir embankment will be approximately 21m high in the main valley section and around 400m long.
Only the central portion of the embankment (approximately 50m in length) will be 10m to 20m high. The
majority of the embankment, which extends approximately 300m to the northwest, is generally less than 5m to
10m high.

The embankment will have up- and down-stream slope batters of 1V:3H (horizontal : vertical) and 1V:2H with a
5m wide mid-height bench, and 5m wide crest. There is potential for the down-stream slope batter of the left-
hand embankment to be ‘eased’ to a gentler slope so that its integrates more effectively with the contextual
topography.

A low-level conduit installed within the valley floor at the toe of the left abutment will provide temporary flood
diversion during construction, and house both a residual flow pipe and supply pipes. A flood spillway is
envisaged to be formed beyond the right abutment, discharging to the stream approximately 200m below the
dam.

The embankment will comprise a riprap facing on the upstream side of the 3H:1V embankment slope to prevent
erosion of the dam face, and the downstream dam face will be maintained in grass. No material is intended to
be exported from the site, and only a small amount of specialist filter aggregate and riprap will be imported for
the dam embankment and reservoir formation.

It is expected that approximately 306,140m?3 of earthworks will be required to construct the proposed reservoir
(see Table 7 below).

Table 7. Estimated volumes of earth to be cut and filled associated with constructing the proposal reservoir.

Activity Estimated volume of earth (m?)
Fill for dam embankment 143,270
Excavation of unsuitable in dam foundation 19,600
Excavation for auxiliary spillway 92,610
Balance of excavation from borrow area 50,660
Total 306,140

The anticipated site management and processes that will be utilised during construction have yet to be finalised
and will be subject to review and updates once the design is complete and a contractor appointed. The
applicant proposes that a Construction Environmental Management Plan be developed and implemented in
accordance with a condition of resource consent. The key purposes of the CEMP will be:

e To ensure compliance with resource consent conditions and other relevant RMA requirements;
¢ Provide specific guidance on the management of construction and commissioning activities; and

e To ensure any adverse effects associated with the construction and commissioning of the proposed reservoir
are appropriate remedied or mitigated.

Erosion and sediment control measures will be undertaken throughout the duration of the construction phases
in accordance with industry best practice (i.e., Auckland Council Guideline Document 2016/005¢). The purpose

5 Auckland Council (2018). Erosion and sediment control guide for land disturbing activities in the Auckland region. Auckland Council
Guideline Document GD2016/005. Incorporating amendment 1. Prepared by Beca Ltd and SouthernSkies Environmental for Auckland
Council.
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of the erosion and sediment control measures is to minimise, to the full extent practicable, erosion, sediment
discharges and sedimentation occurring during and after the construction of the proposed reservoir.

It is proposed that a condition of the sought resource consent requires a comprehensive Erosion and Sediment
Control Management Plan (ESCMP) to be prepared and submitted to NRC and FNDC for approval prior to any
earthworks commencing (refer Appendix J). The ESCMP will be prepared in accordance with Auckland
Council Guideline Document 2016/005 and will be part of the CEMP.

Disestablishment works will include ensuring stabilisation of all earthworks, and retention and management of
erosion and sediment control devices for a minimum 3-month period or until vegetation has established.

All construction related infrastructure including the temporary site premise will be deconstructed on completion.
A sealed (gravel) access will be maintained to the dam site post construction.

3.5 Reservoir Operation Activities

The reservoir will be operated in accordance with an Operational Reservoir Management Plan (ORMP), which is
to be prepared as a proposed requirement of a condition of consent (refer Appendix J). Operation and
monitoring of the system will be in accordance with the ORMP that will be developed from the principles
outlined in the NZSOLD Dam Safety Guidelines. The ORMP is expected to include the following details:

e An overview of the reservoir characteristics, construction, and as-built details.

e Relevant as-built drawings will be including particularly those relating to its operation and maintenance.
¢ Roles and responsibilities of the various parties.

¢ Inspection forms for engineering, water monitoring and maintenance inspections.

e Operational/design storage levels and conditions for spillways

¢ Design levels, triggers and telemetric monitoring requirements.

¢ Data management and information ownership.

e Maintenance functions and reporting requirements.

o Details of annual reporting requirements to NRC and FNDC.

Filling of the reservoir will commence with re-connection of diverted Te Ruaotehauhau Creek with all flows
retained behind the embankment, while residual flow is proposed to be passed via a conduit pipe discharging
through the dam embankment (refer Appendix E).

While the reservoir is filling, the residual flow cannot be provided for by the conduit pipe due to the cover level of
this pipe and water levels. The preferred option for residual flow provision during filling has not been decided at
this time but could include maintaining the construction diversion channel with a high flow offtake channel until
the reservoir water level is sufficient to cover the conduit pipe. The final detail on the residual flow bypass will be
confirmed in the ORMP. A condition requiring the provision of a continuous residual flow is proposed. The
filling process will take some time, the timing dependant on the season in which reconnection of the stream
occurs. Filling will be monitored according to the ORMP.

Table 8 sets out the proposed rates of take from the reservaoir.

Table 8. Proposed rates of take from the reservoir to support 390 ha of horticulture development

Take Rate
Median Annual Take 776,000 mé/yr
1:10 Year ARI Take 1,470,000 m3/yr

Maximum Daily Take 190 L/s
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4. Description of the Receiving Environment

4.1 General Settings

The site of the proposed reservoir is located within properties identified in Section of this application and is
located approximately 2km to the west of Ohaewai, near Kaikohe. The topography falls generally to the south
east. Pastoral farming is the primary land use at and around the site, although there are pockets of horticulture
land use to the east and west. The majority of the properties in the vicinity of the site are relatively large.

Figure 4. The downstream north-east view from the reservoir.
4.2 Zoning

The site of the proposed reservoir is in the Rural Production Zone (FNP). Chapter 8.6 of the FNP describes the
zone as “predominantly a working productive zone”, which:

... contains environmental and amenity standards which will enable the continuation of the wide range of existing and
future activities, compatible with normal farming and forestry activities, and with rural lifestyle and residential uses,
while ensuring that the natural and physical resources of the rural area are managed sustainably. Activities that are
ancillary to farming or forestry may also have a functional need to be within the rural environment, however, such rural
processing and servicing activities may be less compatible in more intensively settled locations. The standards in the
Rural Production Zone are also aimed at enabling farming and activities ancillary to rural production whilst maintaining
and enhancing amenity values associated with the rural environment, and at minimising the likelihood and risk of
incompatible land uses establishing in proximity to each other.

There are no planning overlays in the FNP that affect the site.

The Te Ruaotehauhau Stream is classified as a “small river” in the PRP for the purposes of setting freshwater
guantity objectives and associated minimum flows and allocation limits.

Williamson Water & Land Advisory Limited 16
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4.3 Terrestrial Environments
4.3.1 Landform and geology

An assessment of landscape and visual amenity effects of the proposed Te Ruaotehauhau Water Storage
Reservoir was prepared by Simon Cocker Landscape Architecture. The report, attached at Appendix G,
contains detailed information on the topography, geology and soils of the site and its context.

The report on the assessment of landscape and visual amenity effects describes the landscape of the area as
being characterised by its volcanic origins, with volcanic cones being focal features. Weathering of the volcanic
basalt scoria cones and basalt flows has produced rich volcanic soils in the Mid-North area.

RILEY’s geotechnical and site suitability assessment report states that the embankment of the proposed
reservoir will be located on a volcanic plateau, with a topography of a generally flat terrace to the lest abutment
and moderate slops on the right, each formed by the pre-historic lava flows.

Figure 5 shows the location of the proposed embankment. Te Ahuahu scoria cone is partly obscured by fog in
the middle background.

Figure 5. View west from the right embankment along the main dam alignment. [Reproduced from Figure 1 of Monk-Fromont
(2020].

4.3.2 Terrestrial Ecology

An assessment of ecological effects of the proposed reservoir site was undertaken by Puhoi Stour Ltd in
associated with Tonkin & Taylor Ltd, and is attached at Appendix F.

The report on the assessment of ecological effects points out that there are no mapped significant ecological
areas at the sites, although the site is close to several protected natural areas which are comprised of volcanic
broadleaf forest, piriri forest, and habitat for native fauna such as kauri snail, North Island brown kiwi, kukupa,
spotless crake, banded rail, and bittern. The pre-human vegetation cover of the site and the wider area would
have consisted of pdriri and taraire forest.

Williamson Water & Land Advisory Limited 17
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The report states that the “footprint [of the proposed reservoir] primarily consists of farm paddocks with pasture
grass and exotic forest (pine, wattle, eucalyptus and redwood), as well as isolated patches of indigenous forest
and wetland along stream margins and at the edges of the proposed reservoir’. The following indigenous
terrestrial habitat types were identified:

e 0.47 ha of pariri forest on basalt volcanic substrate — considered to be of very high ecological value.
e 0.32 ha of riparian swamp forest — considered be of very high ecological value.

¢ 0.44 ha of secondary broadleaf forest with old-growth remnants — considered to be of very high ecological
value.

e 0.14 ha of totara treeland — considered to be of moderate ecological value.
e 0.75 ha of volcanic boulderfield — considered to be of high ecological value.
¢ 0.03 ha of rautahi wetland — considered to be of high ecological value.

¢ 0.05 ha of kutakuta wetland (artificial pond).

In regard to Threatened or At Risk plan species, the ecological assessment report documents kanuka (Kunzea
robusta) and rata vines (Metrosideros perforate and M. diffusa) which are classified as Threatened — Nationally
Vulnerable due to the potential threat of myrtle rust. Similarly, manuka (Leptospermum scoparium) is present in
low abundance and is classified as At Risk — Declining due to the threat of myrtle rust. Five swamp maire
(Syzium maire), which are classified as Threatened — Nationally Critical, were identified in the proposed
reservoir footprint.

It is also important to note that the site is likely to provide habitat for native avifuana, herpetofauna, and
invertebrates ranging from low to very high ecological value.

4.3.3 Cultural Landscape & Features

WWLA commissioned Geometria Ltd to undertake an archaeological assessment, on behalf of the applicant, of
the proposed Te Ruaotehauhau Water Storage Reservoir. The assessment (at Appendix H) provides a
detailed overview of the pre- and post-colonial history of the site and the broader area within which it is located.
In short, Geometria states that the “wider landscape [within which the site is located] is highly archaeologically,
historically and culturally significant.”

Regarding archaeological features, the report on the archaeological assessment of effects states:

The proposed new reservoir will affect an archaeological landscape, comprising approximately 10ha of proto and or
pre-historic Maori horticultural features. Artefacts, cultivable taro, obsidian artefacts, and historic stone walls are found
in association with the horticultural system which comprises low stone mounds and shallow trenches. These features
were previously unrecorded and have now been added to the New Zealand Archaeological Association database
ArchSite as P05/1091.

While not locally or regionally rare, these features are in good condition and are associated with a highly significant
historic and cultural landscape. The site has been assessed as being of moderate archaeological significance overall.

The Resource Management Unit of Taiamai ki te Takutai Moana is preparing a cultural impact assessment on
behalf of Nga Hapu, with close oversight by Matua McManus, and that they will include evidence from Te-
Runanga-a-lwi-o-Ngapuhi that the cultural impact assessment is also prepared on behalf of the lwi Authority as
is required under the Act. Taiamai ki te Takutai Moana is a charitable trust that represents all the hapa of
Taiamai ki te Marangai that tatai to the whenua for the purposes of the RMA.

The impact assessment was not completed at the time this application was lodged. However, it is understood
that the assessment be available to the consent authority prior to it making a decision on whether to grant
resource consents..
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4.3.4 Contaminated land

WWLA undertook a preliminary contaminated land assessment of the site following a desktop review of
historical aerial imagery sourced from Google Earth and Retrolens. WWLA findings are set out in a
memorandum attached at Error! Reference source not found.. In summary, no contaminated land-related
issues have been identified relating to the reservoir footprint or outside of the reservoir footprint, and therefore
no contaminated land related mitigation or management is required.

4.4 Aquatic Environments
44.1 Te Ruaotehauhau Stream and Ecological Values

Te Ruaotehauhau Stream and Waitaia Stream flow through the footprint of the reservoir. The report on the
assessment of ecological effects (refer Appendix F) describe the streams as continually flowing hard bottom
streams, having natural channels, and are either shaded under remnant native vegetation and exotic treelands
or are open channels along paddock margins. Several permanent tributaries of the streams flow through the
site. However, several of the upper reaches of tributaries of Te Ruaotehauhau Stream are intermittent due to
shallow water depth and the likelihood of them drying out during summer. The bank-full width of Te
Ruaotehauhau Stream is, on average, 2.5m and its approximate depth is 0.5m. The bank-full width of Waitaia
Stream is, on average, 1.5m and with an approximate depth of 0.4m.

During ecological investigations, valuations for representative stream reaches across the site based on a
combination of stream characteristics, macroinvertebrate communities, and fish communities were considered.
They consider that the stream ecological values for both intermittent and continuously flowing streams to be
between high and very high.

Three longfin eels (Anguilla dieffenbachia) were noted in the streams flowing through the site. The longfin eel is
classified as an At Risk — Declining species. The ecological report states that the presence of longfin eel at the
site meets the ‘rarity/distinctiveness’ criteria within Appendix 5 of the Regional Policy Statement for Northland
(RPS), and therefore the stream channels are classified under the RPS as ‘signficant habitats for indigenous
fauna’.

4.4.1.1 Hydrology

WWLA undertook catchment modelling to characterise the existing hydrological regime of the Te Ruaotehauhau
Stream Catchment (refer Appendix C). Table 9 below sets out key flow statistics at the embankment of the
proposed reservoir. The simulated streamflow reflect are typical: high flow events occur in response to rainfall
events, while stream baseflow exhibits a seasonal pattern, with higher baseflow occurring during winter, and low
flows during summer.

Table 9. Flow statistics at the embankment of the proposed Te Ruaotehauhau Water Storage Reservoir

Statistic Value
Minimum (L/s) 2.1
Median (L/s) 28.9
Maximum (L/s) 3,188
7-Day MALF (L/s) 7.5
FRES3 (count) 22

4.4.1.2 Recreational and Amenity Values

While Te Ruatehauhau Stream and Waitaia Stream are highly valued from cultural and ecological perspectives,
it is understood that they are not used for contact recreation. The nearest known downstream popular river
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swimming sites are in the lower reaches of the Waitangi River.” The proposed reservoir is very unlikely to have
any adverse effects on recreational or amenity values. This is demonstrated by the assessment of hydrological
effects on downstream reaches (refer Appendix C).

4.4.1.3 Consumptive Take Values

It is understood that there are two consented surface water takes downstream of the proposed reservoir
(AUT.071199.01.02 and AUT.028688.01.02). The purpose of the consents is listed as “to take water for pasture
irrigation”. There are no other downstream consented surface water takes until the lower reaches of the
Waitangi River. It is expected that there are downstream takes authorised by section 14(3)(b) of the RMA and
permitted by regional rules.

" Booth, et al. December 2013. River Swimming in Northland: Application of the River Values Assessment System (RiVAS and RiVASS+).
Land Environment and People Research Paper No. 22. Lincoln University, Canterbury, New Zealand.
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Permitted Activities and Resource Consent Requirements

This section identifies regulations and rules that are relevant to the proposal.

5.1

Resource Management Act 1991

The proposal includes land use activities, activities in the bed of a river, taking, using, damming and diverting
fresh water, and discharges to land, air and water.

Section 9 of the RMA places restrictions on the use of land:

1)

@)

®)

No person may use land in a manner that contravenes a national environmental standard unless the use—
(a) is expressly allowed by a resource consent; or

(b) is allowed by section 10; or

(c) is an activity allowed by section 10A; or

(d) is an activity allowed by section 20A.

No person may use land in a manner that contravenes a regional rule unless the use—
(a) is expressly allowed by a resource consent; or

(b) is an activity allowed by section 20A.

No person may use land in a manner that contravenes a district rule unless the use—
(@) is expressly allowed by a resource consent; or

(b) is allowed by section 10; or

(c) is an activity allowed by section 10A.

Section 13 of the RMA places restrictions on certain uses of beds of lakes and rivers:

1)

)

No person may, in relation to the bed of any lake or river,—

(a) use, erect, reconstruct, place, alter, extend, remove, or demolish any structure or part of any structure in, on,
under, or over the bed; or

(b) excavate, drill, tunnel, or otherwise disturb the bed; or

(c) introduce or plant any plant or any part of any plant (whether exotic or indigenous) in, on, or under the bed; or
(d) deposit any substance in, on, or under the bed; or

(e) reclaim or drain the bed—

unless expressly allowed by a national environmental standard, a rule in a regional plan as well as a rule in a
proposed regional plan for the same region (if there is one), or a resource consent.

No person may do an activity described in subsection (2A) in a manner that contravenes a national environmental
standard or a regional rule unless the activity—

(a) is expressly allowed by a resource consent; or

(b) is an activity allowed by section 20A.

(2A) The activities are—

(a) to enter onto or pass across the bed of a lake or river:

(b) to damage, destroy, disturb, or remove a plant or a part of a plant, whether exotic or indigenous, in, on, or
under the bed of a lake or river:

(c) to damage, destroy, disturb, or remove the habitats of plants or parts of plants, whether exotic or indigenous,
in, on, or under the bed of a lake or river:

(d) to damage, destroy, disturb, or remove the habitats of animals in, on, or under the bed of a lake or river.

Section 14 of the RMA places restrictions and duties on the taking, use, damming, diversion of water:

(2) No person may take, use, dam, or divert any of the following, unless the taking, using, damming, or diverting is

allowed by subsection (3):
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(a) water other than open coastal water; or ...

(3) A person is not prohibited by subsection (2) from taking, using, damming, or diverting any water, heat, or energy
if—

(a) the taking, using, damming, or diverting is expressly allowed by a national environmental standard, a rule in
a regional plan as well as a rule in a proposed regional plan for the same region (if there is one), or a
resource consent; or

(b) inthe case of fresh water, the water, heat, or energy is required to be taken or used for—
(i) anindividual’s reasonable domestic needs; or
(i) the reasonable needs of a person’s animals for drinking water,—
and the taking or use does not, or is not likely to, have an adverse effect on the environment; or ...

(e) the water is required to be taken or used for emergency or training purposes in accordance with section 48
of the Fire and Emergency New Zealand Act 2017.

Section 15 of the RMA places restrictions on discharges:

(1) No person may discharge any—
(@) contaminant or water into water; or

(b) contaminant onto or into land in circumstances which may result in that contaminant (or any other
contaminant emanating as a result of natural processes from that contaminant) entering water; or ...

unless the discharge is expressly allowed by a national environmental standard or other regulations, a rule in a
regional plan as well as a rule in a proposed regional plan for the same region (if there is one), or a resource
consent.

(2) No person may discharge a contaminant into the air, or into or onto land, from a place or any other source,
whether moveable or not, in a manner that contravenes a national environmental standard unless the discharge—

(a) is expressly allowed by other regulations; or
(b) is expressly allowed by a resource consent; or
(c) is an activity allowed by section 20A.

(2A) No person may discharge a contaminant into the air, or into or onto land, from a place or any other source,
whether moveable or not, in a manner that contravenes a regional rule unless the discharge—

(@) is expressly allowed by a national environmental standard or other regulations; or
(b) is expressly allowed by a resource consent; or
(c) is an activity allowed by section 20A.

5.2 National Environmental Standards

Relevant national environmental standards and regulations are:
¢ Resource Management (National Environmental Standards for Freshwater) Regulations 2020.
¢ Resource Management (Measurement and Reporting of Water Take) Regulations 2010.

e Resource Management (National Environmental Standards for Assessing and Managing Contaminants in
Soil to Protect Human Health (NESCS) Regulations 2011.

5.2.1 Resource Management (National Environmental Standards for Freshwater) Regulations 2020

The NES-FW were gazetted on 3 August 2020 and come into force on 3 September 2020. It contains
standards for farming activities (Part 2) and standards for other activities that relate to freshwater (Part 3),
including activities in and adjacent to natural wetlands, reclamation of rivers, construction of culverts, and
information requirements about dams. Table 10 identifies the regulations that are relevant to the construction of
the proposed reservoir.
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5.2.2 Resource Management (Measurement and Reporting of Water Takes) Regulations 2010

The Regulations establish a nationally consistent regime for measuring water use. The regulations only apply
to a water permit that allows fresh water to be taken at a rate of 5 litres per second or more, and do not apply to
a water permit for a non-consumptive take.

Dewatering the reservoir footprint will be required to stabilise the soils prior to reservoir construction. The
shallow groundwater will then be discharged back to Te Ruaotehauhau Stream just below the point of take.
The exact dewatering design has yet to be completed. However, the taking of shallow groundwater for site
dewatering is deemed to be a non-consumptive take, which is defined in the Regulations as (clause 4(2)):

(a) The same amount of water is returned to same water body at or near the location from which it is taken;
and

(b) There is no significant delay between the taking and returning of the water.

The application is also made for a water permit to authorise the taking of water from the dam for use. The take
rate will exceed 5 L/s and therefore the applicant will be required to measure the water take, store the water
take records, and electronically submit the water take data to NRC in accordance with the Regulations.

5.2.3 National Environmental Standards for Assessing and Managing Contaminants in Soil to
Protect Human Health Regulations 2011

The NESCS came into effect on 1 January 2012. The legislation sets out nationally consistent planning controls
appropriate to district and city councils for assessing potential human health effects related to contaminants in
soil. The regulation applies to specific activities (including land use change and soil disturbance, activities
associated with reservoir development) on land where an activity included on the HAIL has occurred.

The contaminated land investigation (Appendix J) confirms there are no HAIL activities on the land thus the
NESCS does not meet the regulations applicability criteria in Regulation 5, Clause 7.

5.3 Regional Plans

The following tables (Tables 10 — 12) identifies rules in PRP, RWSP and the Regional Air Quality Plan for
Northland (RAQP) for activities associated with the construction and operation of the Te Ruaotehauhau Water
Storage Reservoir.

54 Far North District Plan

Table 14 contains an assessment of rules in the FNDP that apply to activities associated with the construction
of the proposed reservoir.
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Table 10. National regulations in the NES-FM relating to the construction of the Te Ruaotehauhau Water Storage Reservoir.

Regulation

54 — ‘Non-complying activities’

57 — ‘Discretionary activities’

62 — ‘Requirements for all
activities: information about
structures and passage of fish’

Description of the relevant activity/activities or matter covered by the
regulation

The regulation states that the following activities are non-complying activities if they
do not have another statis under subpart 1:

(@) vegetation clearance within, or within a 10 m setback from, a natural wetland:
(b) earthworks within, or within a 10 m setback, from, a natural wetland:

(c) the taking, use, damming, diversion, or discharge of water within, or within a
100 m setback from, a natural wetland.

A natural wetland is defined in the NPS-FM 2020 as:
“...a wetland (as defined in t he Act) that is not:
(@) a wetland constructed by artificial means (unless it was constructed to
offset impacts on, or restore, an existing or former natural wetland); or
(b) a geothermal wetland; or
(c) any area of improved pasture that, at the commencement date, is
dominated by (that is more than 50% of) exotic pasture species and is
subject to temporary rain-derived water pooling.”

The regulation states that the reclamation of the bed of any river is a discretionary
activity.

The term reclamation is defined in the National Planning Standards 2019 as:

“...the manmade formation of permanent dry land by the positioning of material into
or onto any part of a waterbody, bed f a lake or river or the coastal marine area, and:

(a) includes the construction of any causeway; but
(b) excludes the construction of natural hazard protection structures such as

seawalls, breakwaters or groynes except where the purpose of those
structures is to form dry land.”

The regulation sets out information requirements about structures and passage of
fish. The regulation requires information specified in the regulation to be collected
and provided to the relevant regional council within 20 working days after the activity
is finished, as a condition of resource consent granted for the activity.

Assessment of the activity

Construction of the proposed reservoir will involve the removal of woody vegetation
within the reservoir footprint and earthworks associated with site preparation.

There is small section of grazed rautahi (Carex geminata) dominated wetland
(approximately 0.03 ha) along the Te Rautehauhau Stream margin. Itis likely that
vegetation clearance and earthworks will occur within, or within a 10 m setback of,
the wetland.

Therefore, an application for a resource consent is sought pursuant to regulation 54.

The construction of the embankment will involve reclamation of Te Ruaotehauhau
Stream at the site of reservoir embankment.

An application for a resource consent is sought pursuant to regulation 57.

The proposed reservoir embankment is a structure.



Regulation

63 — ‘Requirement for culvert
activities: information about
culverts’

66 — ‘Requirement for dam
activities: information about
dams’

68 — ‘Requirement for certain
structure activities: information
about aprons and ramps’

69 — ‘Conditions of resource
consent for activities:
monitoring and maintenance’

71 - ‘Discretionary activities’

Description of the relevant activity/activities or matter covered by the
regulation

The regulation sets out information requirements about culverts. The regulation
requires information specified in the regulation to be collected and provided to the
relevant regional council within 20 working days after the activity is finished, as a
condition of resource consent granted for the activity.

The regulation sets out information requirements about dams. The regulation
requires information specified in the regulation to be collected and provided to the
relevant regional council within 20 working days after the activity is finished, as a
condition of resource consent granted for the activity.

The regulation sets out information requirements about aprons and ramps. The
information is required pursuant to regulations 63, 66, and 68.

The regulation specifies conditions that must be imposed in resource consent
granted for the placement, use, or alteration of the following structures in, on, over,
or under the bed of any river or connected area:

(&) aculvert

(b) adam

The regulation states that the placement, use, alteration, extension, or reconstruction

of a culvert in, on, over, or under the bed of a river is a discretionary activity if it does
not comply with any of the conditions in regulation 70(2).

WWLA

Assessment of the activity

The information required by regulation 62 will be provided to Northland Regional
Council in accordance with a condition of resource consent.

The Te Ruaotehauhau Stream needs to be diverted during construction to provide a
dry working area during construction and also to prevent the overtopping of a
partially formed embankment. The intent is to construct a diversion culvert offline
from the existing stream. When the culvert is completed, the stream will be diverted
into the culvert, and the upstream shoulder of the dam will be preferentially
constructed ahead of the downstream area, to form a cofferdam. Preliminary
calculations indicate that a 1500mm to 1800mm dimeter culvert will have sufficient
capacity to pass the 50-year flood. Further assessments will be required at detailed
design stage, potentially including an analysis of floods with lower likelihood of
occurring but with higher downstream consequences.

The information will be provided to Northland Regional Council as a condition of
resource consent granted for the relevant activities.

The information will be provided to Northland Regional Council in accordance with a
condition of resource consent.

The information will be provided to Northland Regional Council in accordance with a
condition of resource consent.

The information will be provided to Northland Regional Council in accordance with a
condition of resource consent.

It is not clear if the placement and use of a culvert for the purposes of stream
diversion during reservoir construction will comply with all conditions of regulation
70(2). Therefore, an application for a resource consent is sought pursuant to
regulation 71.



Table 11. Relevant rules in the PRP (Appeals Version, June 2020)

Rule

C.2.1.11 ‘Activities in the beds
of lakes and rivers —
discretionary activity’

C.3.1.1 ‘Off-stream damming
and diversion — permitted
activity’

C.3.1.7 ‘River channel
diversion — discretionary
activity’

C.3.1.8 ‘Damming or diverting
water — discretionary activity’

C.5.1.12 ‘Other water takes —
discretionary activity’

C.6.9.4 ‘Discharge of water
from a reservoir — permitted
activity’

Description of the relevant activity/activities covered by the rule

The following activities that are not the subject of any other rule in the plan are
discretionary activities:

e  Disturb the bed of ariver.

e  Deposit a substance in, on, or under the bed of a river.

. Reclaim or drain the bed of a river.

The damming or diversion of rainfall runoff, including in sediment ponds and
stormwater detention structures, or water in an artificial watercourse, subject to
conditions.

The diversion of water in a river and any associated disturbance of the bed or
deposition of material on the bed.

The use, erection, reconstruction, placement, alteration or extension of a dam in the
bed of a river, lake or natural wetland, any associated disturbance of the bed of a
river or lake and deposition of material on the bed, and the associated damming and
diversion of water.

The taking and use of water that is not the subject of any other rule in this Plan is a
discretionary activity.

The discharge of water from a reservoir into water or onto land where it may enter
water.

WWLA

Comment

Constructing the proposed reservoir will involve disturbing the beds at the site of the
proposed embankment. This includes disturbance associated with diverting Te
Ruaotehauhau Stream during the construction to provide a dry working area and the
installation of a culvert offline form the existing tributaries.

There is also the potential for disturbance of other tributaries in the reservoir site and
deposition of substances during site preparation.

It is understood that a cofferdam will be constructed to divert surface water runoff
away from the reservoir embankment construction site.

Te Ruaotehauhau Stream need to be diverted during construction.

The construction of the proposed reservoir embankment is a discretionary activity.

The proposal involves the taking of groundwater for the purposes of ground
improvement works. The rate and duration of take exceed the permitted conditions
inrule C.5.1.6.

The proposal also involves the taking and use of stored water from the reservoir.
Because the stored water is from an available allocation the activity is discretionary
(not non-complying).

Water will be discharged (i.e., diverted) from the reservoir via a spillway during
rainfall events when the reservoir is at full capacity.

It is considered that such discharges will comply with the conditions of rule C.6.9.4.
That is, the discharge will not cause:



Rule

C.7.2.7 ‘Discharges to air —
permitted activity’

C.8.3.4 ‘Earthworks —
discretionary activity’

C.8.4.3 ‘Vegetation clearance
in riparian areas —
discretionary activity’

Description of the relevant activity/activities covered by the rule

The discharge of a dust into air from an earthworks activity that is not specifically
regulated under a rule in the PRPN there is a permitted activity under Rule C.7.2.7
as it complies with the conditions of the rule.

Earthworks outside the bed of a river or wetland, and any associated damming and
diversion of stormwater and discharge of stormwater onto or into land where it may
enter water, that are not a permitted or controlled activity under another rule in
section C.8.3 of the plan.

Vegetation clearance within 10 metres of a natural wetland, or within 10 metres of
the bed of a continually or intermittently flowing river, and any associated damming
and diversion of stormwater and discharge of stormwater onto or into land where it
may enter water, that are not a permitted activity in section C.8.4 of the plan.

Table 12. Relevant rules in the RWSP

Rule

22.3.1 ‘Stormwater discharges
and diversions from land
disturbance activities —
discretionary activity’

23.1.4(5) ‘Discharges from
water reservoirs — permitted
activity’

Description of the relevant activity/activities covered by the rule

The diversion and discharge of stormwater into water or onto or into land where it
may enter water from any land disturbance activity, where that activity is a
discretionary activity under a land disturbance activity rule in section 33 of the plan.

The discharge of water from reservoirs or impounded areas.
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Comment

e any permanent scouring or erosion of the channel or banks of the receiving
water body at the point of discharge, or

e any of the following effects in the receiving waters beyond the zone of
reasonable mixing:

o anincrease in the temperature of the water by more than three degrees
Celsius, or

o  aconspicuous change in the colour or visual clarity, or
o an emission of objectionable odour, or
o the rendering of fresh water unsuitable for consumption by farm animals.

The spillway will be designed to have a flow risk of erosion (refer Appendix E).

Discharges of dust to air associated with construction activities will not be from an
industrial or trade premises or dry abrasive blasting, and the discharge will not result
in any noxious, dangerous, offensive or objectionable odour, smoke, dust, or any
noxious or dangerous levels of airborne contaminants beyond the boundary of the
subject property.

The earthworks required for constructing the proposed reservoir will exceed
permitted and controlled activity thresholds. As such, the earthworks and the
associated damming and diversion of stormwater and discharge of stormwater are
discretionary activities.

The proposal includes vegetation clearance within 10 metres of a natural wetland
and river and therefore is a discretionary activity.

Comment

Earthworks and vegetation clearance activities in the Riparian Management Zone of
streams within the reservoir footprint are discretionary activities. Therefore rule
22.3.1 for stormwater discharges also applies.

Water will be discharged from the reservoir via a spillway during heavy rainfall events
when the reservoir is at full capacity. It is considered that such discharges will
comply with the conditions of rule 23.1.4(5). That is, the quality of the discharge is



Rule

24.3.3 ‘All other takes —
discretionary activities’

25.3.1 ‘Taking, use and
diverting groundwater —
discretionary activity’

28.3.1 ‘Construction of a dam
— discretionary activity’

29.1.3 ‘Culvert crossings —
permitted activity’

33.2.1 ‘Earthworks —
controlled activity’

34.3.1 ‘Land disturbance —
discretionary activity’

Description of the relevant activity/activities covered by the rule

The taking, use, damming or diverting of surface water which does not meet the
requirements of the permitted activity rules, or is not covered by the non-complying
activity rules, and is not otherwise covered by a rule in any other section of the plan.

The taking, use or diversion of groundwater from an aquifer, and any associated
discharge of groundwater onto or into land or into water, which does not meet the
requirements of the permitted, controlled or non-complying activity rules of the plan.

The construction and placement of a dam structure, including the associated,
damming, diversion or discharges of water in, on or under the bed of a river, that is
not a provided for by another rule of the plan.

The use, placement, replacement, repair or alteration of a culvert crossing on the
bed of a river and any associated excavation or disturbance of the bed, and
diversion of water through the structure.

Earthworks, that are not located in the Riparian Management Zone not located on
erosion prone land and the volume moved or disturbed is greater than 5,000 m3 in
any 12-month period.

Earthworks and vegetation clearance in Riparian Management Zone which cannot
comply with, or is outside the scope of, the permitted rules, or is not a non-complying
activity
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Comment

not expected to breach the discharge and receiving water quality standards set in
conditions (a) — (h) of the rule.

The damming and diversion of water by the reservoir and the taking and use of water
from the reservoir is a discretionary activity in accordance with rule 24.3.3.

It is possible that dewatering will be required for ground improvements for the
purposes of constructing the embankment of the proposed reservoir.

The taking, diverting and discharge of groundwater by dewatering for ground
improvement associated with the constructing the reservoir is a discretionary activity
because the activities do not meet the requires of the permitted, controlled, or non-
complying activity rules in the plan.

The construction of a dam on the bed of a river and the associated damming,
diversion and discharges.

Te Ruaotehauhau Stream needs to be diverted during construction to provide a dry
working area during construction and also to prevent the overtopping of a partially
formed embankment. The intent is to construct a diversion culvert offline from the
existing stream. When the culvert is completed, the stream will be diverted into the
culvert, and the upstream shoulder of the dam will be preferentially constructed
ahead of the downstream area, to form a cofferdam. Preliminary calculations
indicate that a 1500mm to 1800mm dimeter culvert will have sufficient capacity to
pass the 50-year flood.

It is understood that the placement and use of the culvert will comply with the
conditions of rule 29.1.3. However, it is important to note that it is not clear if the
culvert design will comply with the regulation 71 of the NESFW, and because of that
resource consent is being sought for the placement and use of a culvert pursuant to
the regulations.

The volume of earthworks required for constructing the reservoir will exceed the
thresholds in the permitted activity rules

Construction of the proposed reservoir will involve vegetation clearance and
earthworks within the Riparian Management Zone that cannot comply with permitted
nor controlled activity thresholds.



Table 13. Relevant rule in the RAQP

Rule

10.1.2 ‘Discharges of dust to
air — permitted activity’

Description of the relevant activity/activities covered by the rule

The discharge of dust to air from activities associated with earthworks, road and rail

construction or maintenance.

Table 14. Relevant rules in the FNDP

Rule

8.6.5.1.3 — Permitted activity

8.6.5.1.7 — Permitted activity

8.6.5.4 — Discretionary activity

8.6.5.4 — Discretionary activity

12.2.6.3 — Discretionary
activity

12.3.6.3 — Discretionary
activity

12.7.6.3 — Discretionary

Description of the relevant activity/activities covered by
the rule

The maximum proportion of the gross site area covered by
buildings and other impermeable surfaces shall be 15%

Construction noise shall meet the limits recommended in,
and shall be measured and assessed in accordance with,
NZS 6803P:1984[1999] “The Measurement and Assessment
of Noise from Construction, Maintenance and Demolition
Work”.

Building height

Setback from boundaries

Indigenous vegetation clearance

Excavation and filling

Setbacks from lakes, rivers and wetlands
Preservation of indigenous wetlands
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Comments

The proposal will comply with this rule due to the separation distance to places
frequented by people.

Comments

The proposed reservoir embankment is deemed a building under the FNDP. The gross area of the
embankment will not exceed 15% of the site area.

Construction noise will comply with the permitted activity standard given setback to the nearest notional
boundary of a residence. Construction noise will also be managed according to best practise.

The proposed reservoir embankment is deemed a building under the FNDP. The height of the proposed
embankment (21 m) exceeds the restricted discretionary activity threshold in Rule 8.6.5.3.2 and therefore is
a discretionary activity.

The proposed reservoir embankment will straddle a property boundary and therefore it is not permitted by
Rule 8.6.5.3.4.

Vegetation clearance associated with constructing the proposed reservoir will not comply with Permitted Rule
12.2.6.1.1 as Clauses (a) - (0) do not apply.

Vegetation clearance within 20m of streams in the reservoir footprint and identified indigenous wetlands will
not meet the requirements of Permitted Rule 12.2.6.1.2.

Excavation and filling associated with constructing the proposed reservoir will exceed the volumetric
standard in rule 12.3.6.2.3 and therefore are discretionary activities.

The proposal does not comply with the permitted standards for 12.7.6.1.2 ‘Setback from Smaller Lakes,
Rivers and Wetlands’ and 12.7.6.1.3 ‘Preservation of Indigenous Wetlands’. Furthermore, because the
activity does not comply with the relevant standards for permitted, controlled or restricted discretionary
activities in the zone in which it is located, set out in Part 2 of the Plan — Environment Provisions; and it does
not comply with the other relevant standards for permitted, controlled or restricted discretionary activities set
out in Part 3 of the Plan — District Wide Provisions, it is a discretionary activity.
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Multiple resource consents are required to authorise the construction and operation of the proposed reservoir.
The resource consent applications should be ‘bundled’ together because the activities for which resource
consents are sought overlap to such an extent that they cannot be realistically separated. A decision to ‘bundle’
the applications is consent with the decision of the High Court in Newbury Holdings Ltd v Auckland Council
[2013] NZHC 1172. On this basis, the overall classification status for the proposed activity is non-complying.

5.6 Other Authorisations

Table 15 identified other activities associated with the proposal that require authorisations. All necessary
authorities will be applied for at the appropriate times to avoid non-compliance.

Table 15. Other activities which require authorisations.

Activity
Construction of a large dam

To modify

unrecorded subsurface
archaeological sites and
features which may be

affected by Te Ruaotehauhau
Water Storage Reservoir.

Transfer live aquatic animals

Catch alive or kill any
absolutely protected or partially
protected wildlife for any
purpose approved by the
Director-General.

Classification

Activity must be authorised

By a general authority

By permit only

Activity requiring Ministers
approval

Relevant document
Building Act 2004

Heritage New Zealand Pouhere
Taoonga Act 2014.

Conservation Act 1987 (CAct)

Wildlife Act 1953

Authority
Waikato Regional Council®

Heritage New Zealand

DoC, Ministry for Primary
Industries

DoC

8t is understood that all North Island councils, except Auckland Council, have transferred their powers to process all building consent
applications for dams to Waikato Regional Council.
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6. Statutory and Planning Assessment

Clause 2(1) of Schedule 4 of the RMA states:

An application for a resource consent for an activity (the activity) must include the following:

(f) an assessment of the activity against the matters set out in Part 2:

(g) an assessment of the activity against any relevant provisions of a document referred to in section 104(1)(b).
Clause 2(2) of Schedule 4 states:

The assessment under subclause (1)(g) must include an assessment of the activity against—

(a) any relevant objectives, policies, or rules in a document; and

(b) any relevant requirements, conditions, or permissions in any rules in a document; and

(c) any other relevant requirements in a document (for example, in a national environmental standard or other
regulations).

An assessment of relevant rules, requirements, conditions and permissions is included in Section 5 above.

This section provides an assessment of the matters set out in Part 2 of the Act and relevant objectives and
policies in the following documents:

e The National Policy Statement for Freshwater Management 2020

e The Regional Policy Statement for Northland

e The Proposed Regional Plan for Northland (Appeals Version, 2020)

e The Regional Water and Soil Plan for Northland

e The Far North District Plan

6.1 Part 2 of the RMA
Section 5 of the RMA states:
(1) The purpose of this Act is to promote the sustainable management of natural and physical resources.
(2) Inthis Act, sustainable management means managing the use, development, and protection of natural and
physical resources in a way, or at a rate, which enables people and communities to provide for their social,

economic, and cultural well-being and for their health and safety while —

(a) sustaining the potential of natural and physical resources (excluding minerals) to meet the reasonably
foreseeable needs of future generations; and

(b) safeguarding the life-supporting capacity of air, water, soil, and ecosystems; and
(c) avoiding, remedying, or mitigating any adverse effects of activities on the environment.
As pointed out in Environmental Defence Society Inc. v The New Zealand King Salmon Company Ltd [2014]

NZSC 38, the term sustainable management is “broadly framed” and the language is “necessarily general and
flexible.®

9 Environmental Defence Society Inc. v The New Zealand King Salmon Company Ltd [2014], para 24.
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The Court also stated that:*°
... the RMA envisages the formulation and promulgation of a cascade of planning documents, each intended,
ultimately, to give effect to s 5, and to pt 2 more generally. These documents form an integral part of the legislative
framework of the RMA and give substance to its purpose by identifying objectives, policies, methods and rules with
increasing particularity both as to substantive content and locality.
It is understood that the objectives, policies and rules that are relevant to this application give effect to part 2 of
the RMA, although some of the relevant provisions in the PRP are the subject of appeals to the Environment
Court.

Sections 6, 7, and 8 of the RMA set out principles of varying importance to give guidance on the way that the
purpose of the RMA is to be achieved.

Section 6 states the following matters of national importance that must be recognised and provided for by all
persons exercising functions and powers under the RMA:

(a) the preservation of the natural character of the coastal environment (including the coastal marine area), wetlands,
and lakes and rivers and their margins, and the protection of them from inappropriate subdivision, use, and

development:

(b) the protection of outstanding natural features and landscapes from inappropriate subdivision, use, and
development:

(c) the protection of areas of significant indigenous vegetation and significant habitats of indigenous fauna:
(d) the maintenance and enhancement of public access to and along the coastal marine area, lakes, and rivers:

(e) the relationship of Maori and their culture and traditions with their ancestral lands, water, sites, waahi tapu, and
other taonga:

(f) the protection of historic heritage from inappropriate subdivision, use, and development:
(g) the protection of protected customary rights:
(h) the management of significant risks from natural hazards.

Section 7 states the following other matters that particular regard must be had to by all persons exercising
functions and powers under the RMA:

(&) kaitiakitanga:

(aa) the ethic of stewardship:

(b) the efficient use and development of natural and physical resources:
(ba) the efficiency of the end use of energy:

(c) the maintenance and enhancement of amenity values:

(d) intrinsic values of ecosystems:

(e) [Repealed]

() maintenance and enhancement of the quality of the environment:

10 Ibid, para 40.
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(9) any finite characteristics of natural and physical resources:

(h) the protection of the habitat of trout and salmon:

(i) the effects of climate change:

()) the benefits to be derived from the use and development of renewable energy.

Section 8 requires all persons exercising functions and powers under the RMA to take into account the
principles of the Treaty of Waitangi.

It is considered that the proposal is consistent with the purpose of the RMA because it will enable people and
communities to provide for their social, economic, and cultural well-being and for their health and safety by:

¢ Enabling land use change from pastoral farming to higher value horticultural land use, and consequential
benefits to other sectors and the community.

¢ Improving the understanding of the history of the area, including Maori heritage and other values.

While at the same time sustaining the potential of water and soils to meet the needs of future generations,
safeguarding the life-supporting capacity of water, soil and ecosystems, and avoiding, remedying and mitigating
(including through offsetting and compensation) adverse effects of the proposed reservoir on the environment.

The proposal is consistent with the relevant matters of national important, i.e. section 6(a), (c), (e), and (h). The
other relevant matters in section 7 are important drivers of the proposal, i.e., section 7(a), (aa), (b), (c), (d), (f),

(9), and (i).
6.2 National Environmental Standards and Other Regulations

A general assessment of the relevant requirements and conditions of relevant national environmental standards
and regulations is set out in Section 5.2.

6.3 National Policy Statement for Freshwater Management 2020

The NPS-FM was first issued in 2011, replaced in 2014, and then amended in 2017. On 3 August 2020, a new
NPS-FM was approved by the Governor-General under section 52(2) of the RMA and was published by the
Minister for the Environment under section 54 of the Act. The new NPS-FM replaced the NPS-FM 2014 (as
amended in 2017) on 3 September 2020. The NPS-FM 2020 is structurally and, in many respects,
substantively different to the NPS-FM 2014 (as amended 2017). It contains one objective (at clause 2.1) and 15
policies (at clause 2.2).

The key purpose of the NPS-FM is to direct how regional councils are to manage fresh water through their
regional policy statements and regional plans.

The following assessment is made against the objective and relevant policies of the NPS-FM 2020.
The objective, which reflects the hierarchy of obligations in Te Mana o te Wai, is:
(1) ...to ensure that natural and physical resources are managed in a way that prioritises:
(a) first, the health and well-being of water bodies and freshwater ecosystems
(b) second, the health needs of people (such as drinking water)

(c) third, the ability of people and communities to provide for their social, economic, and cultural well-being, now
and in the future.
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The objective is to be achieved through 15 policies. Regard is had to policies relevant to the proposal as
follows:

Policy 1: Freshwater is managed in a way that gives effect to Te Mana of te Wai.
Clause 1.3 of the NPS-FM sets out the meaning of Te Mana o te Wai, which is described as:

...a concept that refers to the fundamental importance of water and recognises that protecting the health of freshwater
protects the health and well-being of the wider environment. It protects the mauri of the wai. Te Mana o te Wai is about
restoring and preserving the balance between the water, the wider environment, and the community.

The concept involves six principles relating to the roles of tangata whenua and other New Zealanders in
managing fresh water. The six principles are:

o Mana whakahaere — the power, authority, and obligations of tangata whenua to make decisions that
maintain, protect, and sustain the health and well-being of, and their relationship with, freshwater.

o Kaitiakitanga — the obligation of tangata whenua to preserve, restore, enhance, and sustainably use
freshwater for the benefit of present and future generations.

¢ Manaakitanga — the process by which tangata whenua show respect, generosity, and care for freshwater
and for others.

e Governance — the responsibility of those with authority for making decisions about freshwater to do so in a
way that prioritises the health and well-being of freshwater now and into the future.

e Stewardship — the obligation of all New Zealanders to manage freshwater in a way that ensures it sustains
present and future generations.

e Care and respect — the responsibility of all New Zealanders to care for freshwater in providing for the health
of the nation.

The applicant has had meaningful engagement with tangata whenua (refer Section 8), and the applicant
recognises the fundamental importance of the principles of mana whakahaere, kaitiakitanga, and
manaakitanga.

The applicant commissioned the Resource Management Unit (RMU) of the Taiamai ki te Takutai Moana*! to
prepare a cultural impact assessment on behalf of Nga Hapa. It will include evidence from Te-Rdnanga-a-lwi-o-
Ngapuhi that the cultural impact assessment is also prepared on behalf of the Iwi Authority as is required under
the Act (refer Section 8.3)

The assessment had not been completed at the time of lodging this application. However, it is understood that
it will be available for the consent authority to consider for the purposes of making a decision on this application.

Clause 1.3 of the NPS-FM 2020 states:
There is a hierarchy of obligations in Te Mana o te Wai that prioritises:
(a) first, the health and well-being of water bodies and freshwater ecosystems
(b) second, the health needs of people (such as drinking water)

(c) third, the ability of people and communities to provide for their social, economic, and cultural well-being, now and
in the future.

It is considered that the proposal to construct and operate Te Ruaotehauhau Water Storage Reservoir is
consistent with hierarchy of obligation in Te Mana o te Wai. That is because the project will ensure flows below

11 Taiamai ki te Takutai Moana is a charitable trust that represents all hapt of Taiamai ki te Marangai that tatai to the whenua for the
purposes of the RMA.
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the dam are maintained to the extent needed to the ecological health of Te Ruaotehauhau Stream and it will
involve a comprehensive suite of mitigation, offsetting and compensation measures to maintain and improve the
health of aquatic (and terrestrial ecosystems) in the area.

The key purpose of the project is to improve the social and economic well-being of communities in the Kaipara
District by providing sufficient and reliable water for converting pastoral farming to horticulture.

Policy 2: Tangata whenua are actively involved in freshwater management (including decision-making processes), and
Maori freshwater values are identified and provided for.

The applicant has attempted to undertake meaningful engagement with tangata whenua and intends to continue
involving Rdnanga-a-lwi-o-Ngapuhi and Taiamai ki te Takutai Moana, which is a charitable trust that represents
all the hapt of Taiamai ki te Marangai that tatai to the whenua for the purposes of the RMA

It is understood that the cultural impact assessment, which had not been finalised at the date of lodgement, will
contain recommendations on how mana whenua should be actively involved in the project moving forward.

Policy 3: Freshwater is managed in an integrated way that considers the effects of the use and development of land on
a whole-of-catchment basis, including the effects on receiving environments.

This application considers the interconnected nature of the catchment upstream of the proposed reservoir
embankment and the actual and potential effects of the proposed reservoir on the surrounding land use and
downstream receiving environments. The applicant is also proposing a comprehensive suite of mitigation,
offsetting and compensation measures to achieve a no net loss for ecological values affected by the project.

Policy 4: Freshwater is managed as part of New Zealand'’s integrated response to climate change.

It is considered that the proposed reservoir will improve resilience to the effects of climate change, including
predicted more frequent and longer droughts. The availability of reliable water is necessary for social, cultural
and economic reasons and for the health and safety of people, particularly in the context of a changing climate.
It is also important to note that the proposed water storage reservoir will provide flood attenuation benefits.

Policy 6: There is no further loss of extent of natural inland wetlands, their values are protected, and their restoration is
promoted.

Constructing the reservoir will inundate 0.03 hectares of natural wetland (as defined in the NPS-FM). A
description of the wetland is contained in the ecological assessment of effects report (Appendix G). In
summary, the natural wetland present on the site is a small section of rautahi (Carex geminata) dominated
wetland, which is compromised by stock grazing and hydrological modification. The proposed reservoir was
one of several sites shortlisted from approximately 100 sites due to, in part, the need to avoid significant
indigenous wetlands (as defined in the Proposed Regional Plan for Northland).

The applicant proposes to offset and compensate for the loss of the natural wetland. Based on preliminary
offset and compensation, they consider that approximately 0.08 hectares of wetland offset planting (on land that
was historically wetland) is required to achieve a net gain. The project is also expected to create new wetlands
in the gullies draining to the reservoir. The construction of the reservoir will result in the creation of edge
wetland habitat for native wetland birds. The ecological assessment report confirms “management plans will be
required prior to construction in order to remedy, offset and compensate impacts to vegetation and habitats.”

It is considered that the mitigation, offsetting and compensation measures will not result in a loss of extent of
natural inland wetlands, and that their values will be retained, and it will achieve restoration of historic wetlands
that have been destroyed. It is noted that Policy 6 is about "loss of extent of natural inland wetlands", not 'loss
of natural inland wetlands’.

Policy 7: The loss of river extent and values is avoided to the extent practicable.



s

WWLA

The proposed reservoir will inundate the gully system resulting in modification of approximately 2,114 m
(approximately 5,285 m? streambed) of continually flowing stream and approximately 538 m (approximately 108
m?2) of intermittently flowing streams. The stream habitat is considered to have high ecological value.

The ecological assessment report states that “approximately 12,671 m? and 634 m? (collectively 13,305 m?) of
similar permanent and intermittent streambed area habitat enhancement in nearby catchments in Kaikohe is
required to achieve no net loss of ecological function.” The applicant proposes that such enhancement be
required as a condition of resource consent.

Policy 9: The habitats of indigenous freshwater species are protected.

Almost all-natural waterbodies are habitats of indigenous freshwater species. While the proposed reservoir will
inundate approximately 0.03 ha of natural wetland and watercourses, the proposal involves mitigation, offsetting
and compensation measures to achieve no net loss12. It is also important to note that passage will be provided
for eels over the reservoir embankment, which will mean their existing habitat is protected.

Policy 11: Freshwater is allocated and used efficiently, all existing over-allocation is phased out, and future over-
allocation is avoided.

The proposal involves damming (i.e., storing) water which will be taken and used primarily for supporting
horticulture development in the area. The proposal will not result in over-allocation (as defined in the NPS-FM).
That is, the proposal will not exceed a take limit in the PRP.

Policy 15: Communities are enabled to provide for their social, economic, and cultural well-being in a way that is
consistent with this National Policy Statement.

Policy 15 of the NPS-FM encapsulates the purpose of the proposal (as described elsewhere in this application).
6.4 Regional Policy Statement for Northland 2016

The RPS was made operative in 2016. The RPS contains several objectives and policies that are relevant to
the consideration of the proposal. It is important to note that regard is only had to provisions that have not been
implemented through the PRP or FNDP. The provisions are grouped by resource management topics as
follows.

6.4.1 Freshwater Quantity

The freshwater quantity management provisions in the RPS is consistent with the direction in the NPS-FM 2020
and have for the most part been implemented through the PRP. However, Policy 4.3.4 stresses the importance
of water storage. Policy 4.3.4 is to “recognise and promote the benefits of water harvesting, storage and
conservation”.

The explanation to the policy states:

Security and reliability of supply can be increased by harvesting and storing water for distribution and use during
shortages.

Water harvesting, storage, and conservation can improve the efficient allocation and use of water. These measures will
become increasingly important — particularly in Northland because of its many short catchments — as demand for water
increases and the local climate changes with longer dry spells and more frequent high intensity rain events. Water
storage measures can also have other benefits such as buffering storm flows, recharging aquifers, creating habitat and
improving recreational opportunities.

Policy 4.3.4 is an important consideration for decision-makers when assessing applications for resource consents and
changing regional and district plans.

12 Means that the measurable positive effects of actions exceed the point of no net loss. (NPS-FM)
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The proposal has come about because of the demand for sufficient reliable water in the area. Itis
acknowledged that the reservoir will have other positive benefits, including buffering storm flows and creating
habitat for indigenous fauna.

6.4.2 Water Quality

Objective 3.2 seeks to improve the overall quality of Northland’s fresh and coastal waters, with a particular

emphasis on the trophic level of lakes, macroinvertebrate communities in rivers, sedimentation rates in
estuaries and harbours, human health. Policy 4.2.1 of the RPS sets out how the objective is to be achieved:

Improve the overall quality of Northland’s water resources by:

(a) Establishing freshwater objectives and setting region-wide water quality limits in regional plans that give effect to
Objective 3.2 of this regional policy statement.

(b) Reducing loads of sediment, nutrients, and faecal matter to water from the use and development of land and from
poorly treated and untreated discharges of wastewater; and

(c) Promoting and supporting the active management, enhancement and creation of vegetated riparian margins and
wetlands.

It is considered that the proposal will help achieve Policy 4.2.1 and in turn Objective 3.2. The water storage
reservoir will enable the conversion of land used for pastoral farming to horticulture, and in doing so it is likely to
result in a reduction of losses of sediment and faecal matter to water. The proposed comprehensive suite of
mitigation, offsetting and compensation measures will involve active management, enhancement and creation
of riparian margins and wetlands, which should in turn have localised positive impacts on water quality.
6.4.3 Indigenous Ecosystems and Biodiversity
Objective 3.4 is to:

Safeguard Northland’s ecological integrity by:

a) Protecting areas of significant indigenous vegetation and significant habitats of indigenous fauna;

b) Maintaining the extent and diversity of indigenous ecosystems and habitats in the region; and

c) Where practicable, enhancing indigenous ecosystems and habitats, particularly where this contributes to the
reduction in the overall threat status of regionally and nationally threatened species.

The objective is to be achieved through several policies, of which Policy 4.4.1 is directly relevant. Policy 4.4.1 is
very similar to D.2.16 of the PRP. A key difference is the former applies to terrestrial and aquatic ecosystems
and the latter applies only to terrestrial ecosystems. Policy 4.4.1 is:

(1) Inthe coastal environment, avoid adverse effects, and outside the coastal environment avoid, remedy or mitigate
adverse effects of subdivision, use and development so they are no more than minor on:

(@) Indigenous taxa that are listed as threatened or at risk in the New Zealand Threat Classification System lists;

(b) Areas of indigenous vegetation and habitats of indigenous fauna, that are significant using the assessment
criteria in Appendix 5;

(c) Areas set aside for full or partial protection of indigenous biodiversity under other legislation.

(3) Outside the coastal environment and where clause (1) does not apply, avoid, remedy or mitigate adverse effects of
subdivision, use and development so they are not significant on any of the following:
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(a) Areas of predominantly indigenous vegetation;

(b) Habitats of indigenous species that are important for recreational, commercial, traditional or cultural purposes;

(c) Indigenous ecosystems and habitats that are particularly vulnerable to modification, including wetlands,
dunelands, northern wet heathlands, headwater streams, floodplains and margins of freshwater bodies,

spawning and nursery areas.

(4) For the purposes of clause (1), (2) and (3), when considering whether there are any adverse effects and/or any
significant adverse effects:

(a) Recognise that a minor or transitory effect may not be an adverse effect;
(b) Recognise that where the effects are or maybe irreversible, then they are likely to be more than minor;
(c) Recognise that there may be more than minor cumulative effects from minor or transitory effects.

(5) For the purpose of clause (3) if adverse effects cannot be reasonably avoided, remedied or mitigated then it
maybe appropriate to consider the next steps in the mitigation hierarchy i.e. biodiversity offsetting followed by
environmental biodiversity compensation, as methods to achieve Objective 3.4.

The site of the proposed reservoir is not located in the coastal environment. The ecological assessment report
(refer Appendix F) identified three longfin eel in streams within the reservoir footprint. The presence of longfin
eel, an At Risk — Declining species, at the site meets the ‘rarity/distinctiveness criteria’ within Appendix 5 of the
RPS, and therefore the stream channels within the footprint area classified as a ‘significant habitat of indigenous
fauna’. The proposal includes providing for upstream and downstream passage of longfin eels, which will
mitigate adverse effects on their habitat so the effects will be no more than minor.

The footprint of the proposed reservoir also contains threatened species, i.e., kdnuka and rata vines (due to the
threat of myrtle rust) and swamp maire, and at risk species, i.e., manuka (also due to the threat of myrtle rust).
A comprehensive suite of mitigation, offsetting and compensation measures are proposed to ensure that there
are no more than minor adverse effects on the threatened and at-risk taxa.

There is a small section of rautahi wetland (approximately 0.03 ha) that will be inundated by the reservoir. It is
proposed that a Offset and Compensation Plan is prepared and implemented as a requirement of a condition of
consent (refer Appendix J). It will involve restoration planting and habitat enhancement of approximately 0.08
ha of similar wetland type. It is considered that this consistent with clause 5 of Policy 4.4.1.

6.4.4 Natural Character, Features, Landscapes

Objective 3.14 is:

Identify and protect from inappropriate subdivision, use and development;

(&) The qualities and characteristics that make up the natural character of the coastal environment, and the natural
character of freshwater bodies and their margins;

(b) The qualities and characteristics that make up outstanding natural features and outstanding natural landscapes;
(c) The integrity of historic heritage.
The objective is to be achieved through several policies, of which Policy 4.6.1 is directly relevant:

(2) Outside the coastal environment avoid significant adverse effects and avoid, remedy or mitigate other adverse
effects (including cumulative adverse effects) of subdivision, use and development on the characteristics and
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qualities of outstanding natural features and outstanding natural landscapes and the natural character of
freshwater bodies. Methods which may achieve this include: ...

(&) Minimising, indigenous vegetation clearance and modification (including earthworks / disturbance and
structures) to natural wetlands, the beds of lakes, rivers and their margins.

The construction of the proposed reservoir will result in the inundation of rivers (streams). It is considered that
the natural character of the streams within the reservoir footprint need to be considered within the context of the
broader catchment. The applicant proposes to enhance the habitat of streams in other parts of the catchment
or nearby catchments through planting riparian margins as part of a Offset and Compensation Plan. The
riparian margins of the reservoir will also be planted with native vegetation. It is considered that this will avoid,
or at least minimise, adverse effects on the natural character of freshwater bodies in the area.

The landscape and visual amenity assessment report (refer Appendix G) states that:

Overall, the stream is determined to display a moderate level of natural character, noting that for much of its length, it
flows within a modified pastoral landscape.

The proposal will result in the loss of a modification of approximately 2,114 m of continually flowing permanent stream
and approximately 538m of intermittently flowing stream. The filling of the reservoir will impact the main stems and
tributaries across the site, turning them from relatively natural, hard-bottom streams to lake type habitat.
The [assessment of ecological effects report] concludes that the potential adverse effects resulting from the proposal
on freshwater ecosystems and fauna can be mitigated through implementation of management plans and residual
adverse effects addressed through offset or compensation measures on similar habitats in the wider catchment.
The change in relation to the experiential and perceptual attributes of natural character will be limited in magnitude,
given the separation between potential viewers and the Site. Individuals will recognise a change as a result of the loss
of riparian vegetation, but within the wider landscape context, this change will be small. Overall, it is the opinion of the
author that the potential adverse natural character effect of the proposal will be low, once the offset or compensation
measures have been implemented.

6.4.5 Active Management and Improvement

Objective 3.15is:
Maintain and/or improve:
(@) The natural character of the coastal environment and fresh water bodies and their margins;
(b) Outstanding natural features and outstanding natural landscapes;

(c) Historic heritage;

(d) Areas of significant indigenous vegetation and significant habitats of indigenous fauna (including those within
estuaries and harbours);

(e) Public access to the coast; and
(f) Fresh and coastal water quality

by supporting, enabling and positively recognising active management arising from the efforts of landowners,
individuals, iwi, hapd and community groups.

The explanation to the objective states, among other things, that “appropriate subdivision, use and development
can be the most effective means to achieve on-going management and improvement of these resources and
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can provide opportunities to address ongoing impacts / risks and result in net positive effects that may not
otherwise occur.”

Policy 4.7.1 seeks that beneficial effects of active management be given due weight in decision-making:

In plan provisions and the resource consent process, recognise and promote the positive effects of the following
activities that contribute to active management:

@)
(b)
(©)

(d)

(e)

®

()

(h)

()

)

(k)

o

Pest control, particularly where it will complement an existing pest control project / programme;
Soil conservation / erosion control;

Measures to improve water quality in parts of the coastal marine area where it has deteriorated and is having
significant adverse effects, or in freshwater bodies targeted for water quality enhancement;

Measures to improve flows and / or levels in over allocated freshwater bodies;

Re-vegetation with indigenous species, particularly in areas identified for natural character improvement;
Maintenance of historic heritage resources (including sites, buildings and structures);

Improvement of public access to and along the coastal marine area or the margins of rivers or lakes except where
this would compromise the conservation of historic heritage or significant indigenous vegetation and / or significant

habitats of indigenous fauna;

Exclusion of stock from waterways and areas of significant indigenous vegetation and / or significant habitats of
indigenous fauna;

Protection of indigenous biodiversity values identified under Policy 4.4.1, outstanding natural character,
outstanding natural landscapes or outstanding natural features either through legal means or physical works;

Removal of redundant or unwanted structures and / or buildings except where these are of historic heritage value
or where removal reduces public access to and along the coast or lakes and rivers;

Restoration or creation of natural habitat and processes, including ecological corridors in association with
indigenous biodiversity values identified under Policy 4.4.1, particularly wetlands and / or wetland sequences;

Restoration of natural processes in marine and freshwater habitats.

As stated previously, the applicant is proposing to prepare and implement an Offset and Compensation Plan, as
a condition of consent, to address residual adverse effects on aquatic and terrestrial ecosystems and habitats.
While the plan has not been prepared at this time, it is envisaged that it will address planting and pest and weed
control, with associated improvements to the natural character of the area.

6.4.6

Infrastructure

Objective 3.7 is to “recognise and promote the benefits of regionally significant infrastructure, (a physical
resource), which through its use of natural and physical resources can significantly enhance Northland’s
economic, cultural, environmental and social wellbeing.”

While the proposed reservoir is not explicitly identified as regionally significant infrastructure in Appendix 3 of
the RPS, it will provide considerable public benefits to the extent that it warrants consideration as regionally
significant infrastructure.

Objective 3.8 is:

Manage resource use to:
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(a) Optimise the use of existing infrastructure;

(b) Ensure new infrastructure is flexible, adaptable, and resilient, and meets the reasonably foreseeable needs of the
community; and

(c) Strategically enable infrastructure to lead or support regional economic development and community wellbeing.

Policy 5.2.3 is to “promote the provision of infrastructure as a means to shape, stimulate and direct opportunities
for growth and economic development.” This application demonstrates that the proposal will lead and support
regional economic development and community wellbeing.

6.4.7 Other

Objective 3.5 is that “Northland’s natural and physical resources are sustainably managed in a way that is
attractive for business and investment that will improve the economic wellbeing of Northland and its
communities.” The proposed reservoir, as part of the Mid-North Water Scheme, will attract investment in high
value horticulture development and improve economic and social wellbeing.

6.5 Proposed Regional Plan for Northland (Appeals Version) June 2020

In September 2017, NRC notified the PRP. The PRP replaces three existing regional plans®:. In April 2019,
NRC accepted and adopted the recommendations of an independent hearing panel of decisions on provisions
and matters raised in submissions. Several provisions in the PRP are the subject of appeals to the
Environment Court.

The RMA does not distinguish between weights to be given to an operative plan and a proposed plan. Case law
has established that relevant factors in determining weight include the extent to which the proposed measure
has been subject to independent decision-making, possible injustice to the applicant or others, and the extent to
which a new measure, or absence of one, may implement a coherent pattern of objectives and policies in a
plan.

In this assessment, where there same or similar provisions in the PRP and the RWS regard it only had to the
provisions in the PRP.

6.5.1 Tangata Whenua

Objective F.1.8 is that “[tlangata whenua’s kaitiaki role is recognised and provided for in decision-making over
natural and physical resources.” Policies D.1.1 — D.1.5 provide for the achievement of the objective.

Policy D.1.1 states:

A resource consent application must include in its assessment of environmental effects an analysis of the effects of an
activity on tangata whenua and their taonga if one or more of the following is likely:

1) adverse effects on mahinga kai or access to mahinga kai, or

2) any damage, destruction or loss of access to wahi tapu, sites of customary value and other ancestral sites and
taonga with which M&ori have a special relationship, or

3) adverse effects on indigenous biodiversity in the beds of waterbodies or the coastal marine area where it impacts
on the ability of tangata whenua to carry out cultural and traditional activities, or

4) the use of genetic engineering and the release of genetically modified organisms to the environment, or

13 Regional Air Quality Plan for Northland (operative March 2003), Regional Coastal Plan for Northland (operative July 2004) and Regional
Water and Soil Plan for Northland (operative August 2004).
14 Keystone Ridge Ltd v Auckland CC HC Auckland AP24/01
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5) adverse effects on taiapure, mataitai or Mdori non-commercial fisheries, or
6) adverse effects on protected customary rights, or

7) adverse effects on sites and areas of significance to tangata whenua mapped in the Regional Plan (refer | Maps
|Nga mahere matawhenua).

The site of the proposed reservoir has rich cultural heritage and contains sites of customary value and ancestral
sites, as documented in the archaeological assessment report (refer Appendix H). Based on literature and
engagement with local whanau and hapd, it is clearly obvious that the area is highly valued by mana whenua.
Furthermore, it is understood that Te Ruaotehauhau Stream is valued for mahinga kai.

The Resource Management Unit (RMU) of Taiamai ki te Takutai Moana is preparing a cultural impact
assessment on behalf of mana whenua and it will include evidence from Te-Rinanga-a-lwi-o-Ngapuhi that the
assessment is also prepared on behalf of the Iwi Authority as is required under the Act. See Section 8.3 for
further information. The assessment will contain an analysis of the effects of the proposal on tangata whenua
and their taonga.

6.5.2 Freshwater Quantity
Objective F.1.1 is:
Manage the taking, use, damming and diversion of fresh water so that:

1) the life-supporting capacity, ecosystem processes and indigenous species including their associated ecosystems of
fresh water are safeguarded and the health of freshwater ecosystems is maintained, and

2) the significant values, including hydrological variation in outstanding freshwater bodies and natural wetlands are
protected, and

3) the extent of littoral zones in lakes are maintained, and

4) rivers have sufficient flows and flow variability to maintain habitat quality, including to flush rivers of deposited
sediment and nuisance algae and macrophytes and support the natural movement of indigenous fish and valued
introduced species such as trout, and

5) flows and water levels support sustainable mahinga kai, recreational, amenity and other social and cultural values
associated with freshwater bodies, and

6) adverse effects associated with saline intrusion and land subsidence above are avoided (except where the taking,
use, damming or diversion is for groundwater management at the Marsden Point refinery, in which case this clause
does not apply), and

7) itis areliable resource for consumptive and non-consumptive uses.
It is considered that that the proposal to divert and dam water behind the proposed reservoir embankment
meets the objective. The assessment of hydrological effects (refer Appendix C) demonstrates that reservoir
will have minimal effects on downstream hydrological variation, and based on the assessment of ecological
effects (refer Appendix F) it is considered that the aguatic ecosystem health of the Te Ruaotehauhau Stream
will be maintained. The reservoir will provide a reliable resource for consumptive water use.
Policy D.4.10 reinforces the direction in the NPS-FM to avoid over-allocation :

For the purpose of assisting with the achievement of Objective F.1.1 of this Plan:

1) apply the allocation limits set in H.4 Environmental flows and levels when considering and determining applications
for resource consents to take, use, dam or divert fresh water, and
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2) ensure that no decision will likely result in over-allocation.

Over-allocation is defined in the NPS-FM as “...the situation where: (a) resource use exceeds a limit; or (b) if
limits have not been set, an FMU or part of an FMU is degraded or degrading”. A “limit means either a limit on
resource use or a take limit”. The allocation limits in Policy H.4.3 of the PRP were set in accordance with the
NPS-FM 2014 (as amended 201&), which has been replaced. That said, the allocation limits are effectively
take limits.

The allocation limits specify the maximum quantity fresh water that can be taken, dammed, or diverted from a
river when the flow in the river is between the minimum flow and median flow. The limits do not apply to the
taking, damming of diverting flows above the median flow. Policy H.4.3, which is the subject of an appeal to the
Environment Court, is:

1) The quantity of fresh water that can be taken from a river at flows below the median flow must not exceed
whichever is the greater of the following limits:

a) the relevant limit in Table 26: Allocation limits for rivers, or
b) the quantity authorised to be taken by:

i. resource consents existing at the date of public notification of this Plan less, with the exception of water
permits for takes from rivers in the Mangere Catchment, any resource consents subsequently surrendered,
lapsed, cancelled or not replaced, and

ii. takes that existed at the notification date of this Plan that are subsequently authorised by resource
consents under: Rule C.5.1.8 Replacement water permits for registered drinking water supplies —
controlled activity, Rule C.5.1.9 Takes existing at the notification date of the plan — controlled activity and
Rule C.5.1.11 Takes existing at the notification date of this Plan — discretionary activity.

2) The allocation limits specified in Clause 1) include volumes allowed to be taken under section 14(3)(b) of the RMA
and permitted to be taken by rules in this Plan, and the estimated or measured volumes associated with such

takes should be considered when making decisions on applications water permits.

3) The allocation limits specified in Clause 1) apply to applications for water permits for the taking and use of fresh
water from rivers, but do not apply to non-consumptive components of takes.

Table 26: Allocation limits for rivers

River water quantity management unit Allocation limit (m3/day)

Outstanding rivers 10 percent of the seven-day mean annual low flow
Coastal rivers 30 percent of the seven-day mean annual low flow
Small rivers 40 percent of the seven-day mean annual low flow
Large rivers 50 percent of the seven-day mean annual low flow

The proposal is to dam the available ‘core’ allocation outside of the irrigation season (i.e., during winter months)
and dam water above the minimum flow. The stored water will be taken and used for supporting horticulture
development. It is considered that the taking and use of the stored water will not exceed 40% of the 7-day
MALF.

Policy D.4.12 directs decision-makers to apply the minimum flows and levels in Policies H.4.1 and H.4.2 of the
PRP when making decisions on applications for activities that require water permits. The policy, which is the
subject of appeals to the Environment Court, is:
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1) For the purpose of assisting with the achievement of Objective F.1.1 of this Plan, ensure that the minimum flows
and levels in H.4 Environmental flows and levels apply to activities that require water permits pursuant to rules in
this Plan, and

2) Notwithstanding this general requirement, for rivers an alternative minimum flow (comprising the minimum flow set
in H.4 Environmental flows and levels less a specified rate of flow particular to an activity) may be applied where
the water is to be taken, dammed or diverted for:

a) the health of people as part of a registered drinking water supply, or
b) root stock survival water, or

c) anindividual’s reasonable domestic needs or the reasonable domestic needs of a person’s animals for
drinking water that is, or is likely to be, having an adverse effect on the environment and is not permitted by a
rule in this Plan, or

d) anon-consumptive take.

The proposed reservoir will provide for a continuation flow through the reservoir that will exceed (i.e., have a
greater flow rate) than the specified minimum flow (90% 7-day Mean Annual Low Flow) for ‘small rivers’ set in
Policy H.4.1. Table 16 sets out the minimum flow criteria that apply.

Table 16. Proposed damming of catchment inflows and designed continuation flows.
Damming type Rate (L/s)  Minimum flow Note
criteria (L/s)
High-flow damming 0-451 29 Catchment inflow from median to median plus 2x Std Dev

Core allocation (‘low flow’) damming = 3.0 5.9 Catchment inflow during winter only

Policies D.4.13 and D.4.14 require applicants for resource consents for the taking and use of water for irrigation
and community water supplies, respectively, to demonstrate that the sought volumes are reasonable and that
the water will be used efficiently. It is important to note that while the intended purposes are known, supply
agreements are not in place. The applicant considers that it is appropriate to grant resource consent to take the
stored water for future horticulture development in the command area.

The applicant proposes that as a condition of consent the consent holder must prepare, and keep regularly
updated, a Water Supply Management Plan that will include:

e A general policy on how decisions will be made to supply water to persons from the scheme;
o |dentification of allocation quantities to persons as set out under Water Supply Agreements;

¢ Responsibilities of persons receiving the water to ensure water is conveyed and used efficiently, including
the following considerations:

e Responsibilities of persons receiving the water to ensure water is conveyed and used efficiently, including
the following considerations: (a) an assessment of the demonstrated need for water, including current and
likely future demand; and (b) implementation of industry good management practices?®, taking into account
the nature of the activity, to efficiently use water

Policy D.4.19 is a transitional direction included in the PRP pursuant to the requirement of Policy B7 of the NPS-
FM (2014 (as amended 2017). The policy is:

1) When considering any application the consent authority must have regard to the following matters:

15 For example, Irrigation Design Code of Practice and Standards and Irrigation Installation Code of Practice (Irrigation NZ), and Piped
Irrigation System Performance Assessment Code of Practice (Irrigation NZ)
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a) the extent to which the change would adversely affect safeguarding the life-supporting capacity of fresh water
and of any associated ecosystem and

b) the extent to which it is feasible and dependable that any adverse effect on the life-supporting capacity of
fresh water and of any associated ecosystem resulting from the change would be avoided.

2) This policy applies to:

a) any new activity and

b) change in the character, intensity or scale or any established activity —

that involves any taking, using, damming or diverting of fresh water or draining of any wetland which is likely to

result in any more than minor adverse change in the natural variability of flows or level of any fresh water,

compared to that which immediately preceded the commencement of the new activity or the change in the

established activity (or in the case of a change in an intermittent or seasonal activity, compared to that on the last

occasion on which the activity was carried out).
It is considered that the proposed reservoir will not result in a more than minor adverse change in the natural
variability of flows in the Te Ruaotehauhau Stream. The effect of the proposed reservoir on downstream flows
dissipates rapidly with distance. See Section 7.1 the assessment of hydrological effects (refer Appendix C).
Despite that conclusion, the actual and potential effects of the proposed reservoir on aquatic and associated
ecosystems has been assessed, and measures have been proposed to avoid, remedy and mitigate adverse
effects.
6.5.3 Water Quality
Policy D.4.26 is:

When assessing an application for resource consent for an earthworks, vegetation clearance or land preparation
activity and associated discharge of a contaminant, ensure that the activity:

1) will be done in accordance with established good management practices, and

2) avoids significant adverse effects, and avoids, remedies or mitigates other adverse effects on:
a) drinking water supplies, and
b) areas of high recreational use, and

c) agquatic ecosystem health, indigenous biodiversity in water bodies and coastal water and receiving
environments that are sensitive to sediment or phosphorus accumulation.

The construction of the proposed reservoir will be done in accordance with established erosion and sediment
control practices (i.e., the Erosion and Sediment Control Guide for Land Disturbing Activities in the Auckland
Region). The applicant proposes that an ESCMP, part of a CEMP, be prepared and implemented as a
condition of resource consent (refer Appendix J).

6.5.4 Indigenous Ecosystems and Biodiversity

Objective F.1.3 is very similar to Objective 3.4 of the RPS and is the subject of an appeal to the Environment
Court. The objective is:

In the coastal marine area and in fresh waterbodies, safeguard ecological integrity by:

1) protecting areas of significant indigenous vegetation and significant habitats of indigenous fauna, and
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3)

4)
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maintaining regional indigenous biodiversity, and

where practicable, enhancing and restoring indigenous ecosystems and habitats to a healthy functioning state, and
reducing the overall threat status of regionally and nationally Threatened or At Risk species, and

preventing the introduction of new marine or freshwater pests into Northland and slowing the spread of established
marine or freshwater pests within the region.

Policy D.2.16 is the main policy by which Objective F.1.3 will be achieved. The policy, which is also the subject
of an appeal to the Environment Court and very similar Policy 4.4.1 of the RPS, is:

Manage the adverse effects of activities on indigenous biodiversity by:

2)

5)

6)

outside the coastal environment:
a) avoiding, remedying or mitigating adverse effects so they are no more than minor on:

i. indigenous taxa that are listed as Threatened or At Risk in the New Zealand Threat Classification System
lists, and

ii. areas of indigenous vegetation and habitats of indigenous fauna, that are significant using the assessment
criteria in Appendix 5 of the Regional Policy Statement, and

iii. areas set aside for full or partial protection of indigenous biodiversity under other legislation, and
b) avoiding, remedying or mitigating adverse effects so they are not significant on:
i. areas of predominantly indigenous vegetation, and

ii. habitats of indigenous species that are important for recreational, commercial, traditional or cultural
purposes, and

iii. indigenous ecosystems and habitats that are particularly vulnerable to modification, including wetlands,
wet heathlands, headwater streams, spawning and nursery areas, and
assessing the potential adverse effects of the activity on identified values of indigenous biodiversity, including by:
a) taking a system-wide approach to large areas of indigenous biodiversity such as whole estuaries or
widespread bird and marine mammal habitats, recognising that the scale of the effect of an activity is
proportional to the size and sensitivity of the area of indigenous biodiversity, and

b) recognising that existing activities may be having existing acceptable effects, and

c) recognising that discrete, localised or otherwise minor effects impacting on the indigenous biodiversity may be
acceptable, and

d) recognising that activities with transitory effects may be acceptable, and
recognising that appropriate methods of avoiding, remedying or mitigating adverse effects may include:
a) careful design, scale and location proposed in relation to areas of indigenous biodiversity, and

b) maintaining and enhancing connections within and between areas of indigenous biodiversity, and
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c) considering the minimisation of effects during sensitive times such as indigenous freshwater fish spawning and
migration periods, and

d) providing adequate setbacks, screening or buffers where there is the likelihood of damage and disturbance to
areas of indigenous biodiversity from adjacent use and development, and

e) maintaining the continuity of natural processes and systems contributing to the integrity of ecological areas,
and

f)  the development of ecological management and restoration plans, and
7) recognising that significant residual adverse effects on biodiversity values can be offset or compensated:
a) in accordance with the Regional Policy Statement for Northland Policy 4.4.1, and
b) after consideration of the methods in (6) above, and
8) recognising the benefits of activities that:
a) include the restoration and enhancement of ecosystems, habitats and indigenous biodiversity, and

b) improve the public use, value or understanding of ecosystems, habitats and indigenous biodiversity.

It is considered that the proposal is consistent with Policy D.4.16. The relevant parts of clause (1) are
addressed above in Section 6.4.3 with respect to Policy 4.4.1 of the RPS.

The applicant proposes that the following plans to manage ecological effects are prepared and implemented in
accordance with a condition of a resource consent:

Freshwater Fauna and Salvage Relocation Plan — It will detail the measures to salvage and relocate native
freshwater fish and kewai

Offset and Compensation Plan to address residual adverse effects on both freshwater and terrestrial
environments — It will detail the quantum and nature of planting or other compensation measures required to
account for a loss of terrestrial and wetland habitats, including planting of woody riparian vegetation to
enhance streams in the area

Bat Management Plan — It will detail management measures to avoid, minimise or mitigate potential impacts
to long-tail bats, including best-practice vegetation removal protocols, planting of tree species which may
form roost habitat over time, planting of suitable species to replace the loss of foraging/commuting habitat
within the affected area, and/or pest control to protect root habitat off site.

Avifauna Management Plan — It will detail management measures to avoid, minimise or mitigate potential
impacts to avifauna, including vegetation removal protocols and timing, and wetland bird management and
bird nest check protocols.

Lizard Management Plan — It will detail management measures to avoid, minimise or mitigate potential
impacts to skinks and geckos, including species to be targeted, salvaging methodology, relocation site
characteristics and location, for example.

Invertebrate Management Plan — It will detail management measures to avoid, minimise or mitigate potential
impacts to snails. Kauri snails will be managed through destructive habitat searching prior to vegetation
clearance.

Policy D.4.22 provides policy direction on how activities that affect natural wetlands should be managed:

Activities affecting a natural wetland:

1) should maintain the following important functions and values of wetlands, including:
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a) water purification and nutrient attenuation, and
b) contribution to maintaining stream flows during dry periods, and
c) peak stream flow reduction, and
d) providing habitat for indigenous flora and fauna, including ecological connectivity to surrounding habitat, and
e) recreation, amenity and natural character values, and
2) must avoid, remedy, or mitigate adverse effects on important wetland functions and values, or

3) must provide biodiversity off-setting or environmental biodiversity compensation, so that residual adverse effects
on the important functions and values of wetlands are no more than minor.

The area of natural wetland within the reservoir footprint is small (0.03 ha). The proposed reservoir provides the
important functions and values of wetlands listed in the first clause of the policy. That is, it will provide water
quality improvement functions (e.g., attenuating fine sediments and nutrients); contribute to maintaining stream
flows during dry periods; reduce peak flows; provide habitat for indigenous flora and fauna; and will have
positive amenity and natural character values. The proposal also involves biodiversity offsetting and ecological
compensation.

Policy D.4.23 provides further directs decision-makers when considering applications for activities that affect
wetlands:

When considering resource consents for activities in wetlands, recognise:
1) the benefits of wetland creation and restoration, and the enhancement of wetland functions, and
2) that the values of induced wetlands or reverted wetlands are likely to relate to:

a) the length of time the wetland has been in existence (ecological values are generally lower in newly
established wetlands), and

b)  whether long-term viability of the wetland relies on maintenance works to maintain suitable hydrological
conditions (wetlands that do not require maintenance are of greater value), and

3) that the consent duration should be for as long as active restoration or enhancement works are required.

The Offset and Compensation Plan will involve the restoration and enhancement of natural wetland outside of
the reservoir footprint.

Policy D.4.24 directs decision-makers to recognise:

1) thatin the absence of alternative evidence, most Northland continually or intermittently flowing rivers and some
lakes and natural wetlands provide habitat for Threatened or At Risk indigenous fish species, and

2) that all fish species have varying degrees of sensitivity to habitat disturbance, changed water flow and degraded
water quality, particularly increased turbidity or sedimentation, and

3) the need to maintain the ability for non-pest fish species to effectively move up and downstream of the activity site,
and

4) opportunities to reduce the risk of spreading or introducing pest species, and

5) the benefits of avoiding:
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a) activities in continually or intermittently flowing rivers during fish migration periods, and
b) spawning habitat disturbance, particularity during spawning periods.

It is important to note that the first clause of Policy D.4.24 effectively states that all of Northland’s continually
and intermittently flowing rivers are significant habitats of indigenous fauna — as per Policy D.2.16(1)(a)(ii).

The streams flowing through the reservoir footprint are significant habitats of indigenous fauna because longdfin
eel have been found in them. Fish passage for eels over the reservoir embankment will be provided. The fish
passage however will prevent the upstream movement of any introduced pest fish species. The Freshwater
Fauna and Salvage Plan will assist with avoiding and minimising adverse effects native freshwater fish species.

6.5.5 Natural Character, Features, Landscapes

Objective F.1.1 is also like Objective 3.14 of the RPS about natural character, outstanding natural features and
historic heritage. The objective, which is subject of an appeal to the Environment Court, is:

Protect from inappropriate use and development:

3) the characteristics, qualities and values that make up:

c) natural character in freshwater bodies outside the coastal environment...

Policy D.2.15 also provide similar direction to the RPS. It states that the adverse effects of activities on natural
character of freshwater bodies and their margins outside of the coastal environment must be managed by
avoiding significant adverse effects on the characteristics, qualities and values that contribute to natural
character. The policy also recognises:

4) ...thatin relation to natural character in waterbodies (where not identified as outstanding natural character),
appropriate methods of avoiding remedying or mitigating adverse effects may include:

a) ensuring the location, intensity, scale and form of activities is appropriate having regard to natural elements
and processes, and

c) in freshwater, minimising to the extent practicable modification (disturbance, structures, extraction of water
and discharge of contaminants) ...

The assessment of the activity against Policy 4.6.1 of the RPS satisfies the required assessment against Policy
D.2.15 of the PRP.

6.5.6 Resource Consent Duration

Section 123 of the RMA defines the period for which consents may be granted. Under section 123(b) the period
for which any land use consent is granted is unlimited unless otherwise specified in the consent or if it for an
activity that would contravene section 13 of the RMA. Section 123 goes on to set an upper limit of 35 years for
discharge and water permits but section 123(d) limits discharge and water permits to five years unless an
alternative duration is specified in the consent.

Policy D.2.12, which is the subject of appeals to the Environment Court, provides direction on resource consent
duration:

When determining the expiry date for a resource consent, have particular regard to:

1) security of tenure for investment (the larger the investment, then generally the longer the consent duration), and
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2) the administrative benefits of aligning the expiry date with other resource consents for the same activity in the
surrounding area or catchment, and
3) certainty of effects (the less certain the effects, the shorter the consent duration), and

4) whether the activity is associated with regionally significant infrastructure (generally longer consent durations for
regionally significant infrastructure), and

5) the following additional matters where the resource consent application is to re-consent an activity:
a) the applicant’s past compliance with the conditions of any previous resource consent or relevant industry
guidelines or codes of practice (significant previous non-compliance should generally result in a shorter

duration), and

b) the applicant’s voluntary adoption of good management practice (the adoption of good management practices
that minimise adverse environmental effects could result in a longer consent duration).

Having considered the policy, Te Tai Tokerau Water Trust considers that the resource consents for which it has
applied should be for the periods set out in Table 17.

Table 17. Proposed consent durations.

Land use consents

Activity RMA Duration

Erect a dam structure in, on, under, and under the bed of a Te Ruatehauhau Stream?® Section 13 10 years
Disturb the bed of Te Ruatehauhau and Waitaia Streams
Deposit a substance in, or, and under the bed of Te Ruatehauhau Stream

Reclaim the bed of Te Ruatehauhau Stream

Water permits

Activity RMA Duration
e  Temporarily divert Te Ruaotehauhau Stream during construction Section 14 10 years
e Divert and dam freshwater behind the proposed reservoir embankment when Section 14 35 years

catchment inflows exceed the median flows

Divert and dam available ‘core allocation’ freshwater behind the proposed reservoir
embankment outside the irrigation season (May — October)

Divert freshwater through the proposed embankment
Divert freshwater around the proposed embankment (via spillway)

Take and use dammed water

Discharge permits

Activity RMA Duration

. Discharge stormwater to water associated with land disturbance activities Section 15 10 years

. Discharge groundwater from dewatering activities to water Section 15 10 years
6.5.7 Other

The PRP contains several other relevant provisions.

16 Once the embankment is constructed its presence is a permitted activity as it has been lawfully established.
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Objective F.1.4 is that “Northland’s natural and physical resources are managed in a way that is attractive for
business and investment that will improve the economic well-being of Northland and its communities.”
Objective F.1.10 is to “[e]nable and positively recognise activities that contribute to improving Northland's
natural and physical resources. Granting consents to authorise the proposal will achieve the objective.
Policy D.2.2 is that “[rlegard must be had to the social, cultural and economic benefits of a proposed activity,
recognising significant benefits to local communities, Maori and the region including local employment and
enhancing Maori development, particularly in areas of Northland where alternative opportunities are limited.”
The policy goes to the nub of the issue that prompted the NSWUP — there is a desperate need sustainable and
enduring projects that will recognise significant social, economic and cultural benefits to people and
communities in Northland, particularly Maori because of the constraints around developing Maori Freehold
Land.

Policy D.4.25 is about the benefits of freshwater structures, dams and diversions:

Recognise the significant benefits activities in water bodies can provide to local communities, M&ori and the region,
including:

1) socio-economic well-being and resilience of communities or industry, and
2) regionally significant infrastructure, and

3) enhanced fish passage and ecological connectivity between the coastal marine area and the upstream extent of
water bodies, and

4) flood protection and the safeguarding of public health and safety, and

5) public access along, over or in the water body, and

6) enabling community resilience to climate change, and

7) enhancing recreation opportunities including walking, bird watching, fishing, game bird hunting and boating, and

8) education and scientific research, and

9) enhancing amenity and natural character.
The proposal is expected to deliver the benefits identified in the first, fourth and sixth clauses of the policy.
6.6 Regional Water and Soil Plan for Northland 2007 (updated 2014)

The PRP will replace the RWSP, and because it has progressed through to the appeals process it is
appropriate to put more emphasis on it.

The focus here is on provisions that are not reflected in the PRP but are directly relevant to the proposal. They
are about managing activities in the beds of river

Objective 11.4.4 is:

The management, control of location and frequency of structures in, on, under or over the beds of rivers and lakes so
as to maintain adequate minimum continuation flows in order to provide for:

(a) The protection of indigenous aquatic ecosystems and habitats;

(b) The current and potential needs of existing lawful water users;
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(c) The need to manage potential risk upon property and people; and

(d) The maintenance of natural character.
Continuation flows will be provided through the embankment of the proposed reservoir to maintain the health of
downstream aquatic ecosystems, habitats and species and ensure that existing authorised takes are not
adversely affected.
Objective 11.4.5 is “the provision of fish and invertebrate passage for indigenous fish and invertebrate species
and trout, within rivers, lakes and indigenous wetlands is sufficient to sustain viable fish and invertebrate

populations.”

The reservoir embankment will be designed to incorporate fish passage for eels. The reservoir will support
viable invertebrate populations.

Objective 11.4.6 is “the use of off-stream reservoirs and other off-stream water storage techniques as an
alternative to the placement of dam structures on the beds of rivers and lakes.”

While an off-stream water storage system is desirable from an ecological perspective, a system is not
practicable for the Mid-North Water Scheme. Constructing a 1.4M m? reservoir requires a valley formation for it
to be economically viable.

Policy 11.5.13 is:

When considering consents for constructing new dam structures on the bed of a river or lake to require:

(@) In permanently flowing rivers the maintenance of design minimum flows sufficient to meet the needs of existing
aquatic ecosystems;

(b) That the migration of indigenous fish and invertebrate species, and trout is provided for in accordance with Policies
11.05.15 and 11.05.16;

(c) Dissolved oxygen, water temperature and other chemical thresholds that are critical to indigenous aquatic life and
healthy ecosystem functioning are maintained;

(d) Current and potential future land uses are considered;

(e) The proximity of dwellings, public land and areas where the public reside or congregate are taken into
consideration with regards to the potential risks and hazards;

(f) Adverse effects on significant indigenous vegetation and significant habitats of indigenous fauna are avoided,
remedied or mitigated,;

(g) Potential adverse effects on existing lawful water users are avoided, remedied or mitigated.

Policy 11.5.14 is “to control the location, size, scale and frequency of dam structures within rivers and lakes to
ensure that adequate continuation flows are maintained within the catchment.”

Policy 11.5.15 is “depending on actual or potential upstream existence of habitat for indigenous fish or
invertebrate species or trout, the construction and maintenance of fish and invertebrate passes for new dam
structures on the beds of rivers or lakes is required, except where no flow beyond the structure is required.”

This application addresses the requirements of Policies 11.5.13, 11.5.14, and 11.5.15.
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6.7 Far North District Plan
6.7.1 Rural Production Zone

The objectives in Chapter 8.6 of the FNDP reflect the purpose of the Act and the purpose of the zone, i.e.,
enabling farming and activities and activities ancillary to rural production whilst maintaining and enhancing
amenity values associated with the rural environment, and at minimising the likelihood and risk of incompatible
land uses establishing in proximity to each other.

It is considered that the proposed Te Ruaotehauhau Water Storage Reservoir will meet the objectives for the
Rural Production Zone.

While the proposed reservoir is not a farming or rural production activity, per se, it will support and promote
horticultural activities through the efficient use and development of high value soils in the area. The proposed
reservoir will not give rise to reverse sensitivity effects because it will be in keeping with the landscape and
amenity values of the rural environment.

In these respects, the proposal is consistent with relevant Policies 8.6.4.1, 8.6.4.3, 8.6.4.4, 8.6.4.5, and 8.6.4.7.
6.7.2 Natural and Physical Resources

The proposal includes clearing indigenous vegetation. The FNDP contains objectives and policies for
recognising and protecting ecological values. The objectives in Chapter 12.2 also consistent with the purpose
of the Act, section 6(c) of the Act, and Objective 3.4 of the RPS, and therefore have not been reproduced here.

It is important to note that the FNDP predates the RPS and therefore it is considered that weight should be had
to the relevant provisions in the RPS (refer Section 6.2) regarding indigenous ecosystems and biodiversity, and
active management and enhancement. This is consistent with case law on the matter. Importantly, the RPS
specifies a different approach to identifying and protecting areas of significant indigenous vegetation and
significant habitats of indigenous fauna.*

Relevant objectives and policies in the RPS are assessed in Section 6.4.3, above, with respect to the proposal
to clear indigenous vegetation in the footprint of the proposed reservoir.

Chapter 12.3 of the FNDP contains objectives and policies on maintaining the life-supporting capacity of soils
and managing adverse effects arising from soil excavation and filling, and mineral extraction.

Significant earthworks activities will be required to construct the proposed reservoir. It is expected that
approximately 300,000m? of earth will be cut and filled. Best practice erosion and sediment control measures
will be implemented through the duration of the earthworks activities and will remain in place until the site is
stabilised. It is proposed that a CMP, including an ESCP, are prepared and implemented in accordance with
conditions of the sought resource consents. It is considered that the proposal, undertaken in accordance with
the CMP, will have no more than minor effects to the environment or human health.

The proposed reservoir will help safeguard the life-supporting capacity of soil through the conversion of pasture
on productive soils to higher value horticultural enterprises.

The cultural, spiritual and heritage values of the site of the proposed reservoir are highly valued. An application
for a general archaeological authority to modify a recorded archaeological site is being lodged with Heritage
New Zealand Pouhere Taonga, and local whanau and hapu have been actively involved in discussions and
investigations regarding the site. While it is not practicable to avoid modifying all aspects of the archaeological
site, an archaeological management plan and research strategy will be developed and implemented to manage
potential effects and guide the investigation of archaeological features as mitigation for those effects. The
applicant will also undertake consultation with Tangata Whenua in light of the findings and recommendations

7 Policy 12.2.4.2 of the FNDP states that the significance of areas of indigenous vegetation are to be evaluated against the criteria in
Appendix Ill of the Northland Regional Policy Statement. That policy statement has been repealed and replaced with the RPS 2016.
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from this report, as part of the archaeological authority process and should develop protocols around the
appropriate tikanga for Maori archaeological sites and features and discuss opportunities for cultural monitoring
of earthworks. Areas of stone mounds and associated archaeological features outside of the reservoir footprint
will be identified for possible permanent protection through heritage covenants.

Therefore, it is considered that the proposal is consistent with relevant Policies 12.3.4.1, 12.3.4.2, 12.3.4.3,
12.3.4.4, and 12.3.4.5.

6.8 Assessment Summary
The economic and social benefits arising from the proposal are well-documented. The potential productive
uses that may result from a resilient and efficient source of water supply as proposed are profound and

extensive, and therefore the objectives and policies that support economic and social well-being can be met.

It is considered that the proposal to construct and operate Te Ruaotehauhau Water Storage Reservoir is not
contrary to any objectives or policies of the PRP and RWSP.
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Assessment of Environmental Effects

Clause 2(3) of Schedule 4 of the RMA states:

An application must also include an assessment of the activity’s effects on the environment that—

(a) includes the information required by clause 6; and

(b) addresses the matters specified in clause 7; and

(©)

environment.

includes such detail as corresponds with the scale and significance of the effects that the activity may have on the

The information requirements in clause 6 are addressed in Table 18 below.

Table 18. Information requirements in clause 6(1).

Information requirement

@

(b)

(©

(d)

(e)

®

@)

if it is likely that the activity will result in any significant

adverse effect on the environment, a description of
any possible alternative locations or methods for
undertaking the activity:

an assessment of the actual or potential effects on
the environment:

if the activity includes the use of hazardous
installations, an assessment of any risks to the
environment that are likely to arise from such use:

if the activity includes the discharge of any
contaminant, a description of—

(i) the nature of the discharge and the sensitivity of
the receiving environment to adverse effects; and

(ii) any possible alternative methods of discharge,
including discharge into any other receiving
environment:

a description of the mitigation measures (including
safeguards and contingency plans where relevant) to
be undertaken to help prevent or reduce the actual or
potential effect:

identification of persons who may be affected by the
activity and any response to the views of any persons
consulted, including the views of iwi or hapa that
have been consulted in relation to the proposal:

if the scale and significance of the activity’s effects
are such that monitoring is required, a description of
how the effects will be monitored and by whom, if the
activity is approved:

Comment

It is considered that the proposal will not result in any significant adverse
effects on the environment if the proposed conditions of consent are
adopted and implemented.

The following section of this application contains an assessment of actual
and potential effects on the environment.

The term “hazardous installation” is not defined in the RMA or otherwise
used in the RMA. It is assumed here that the proposed reservoir will be a
hazardous installation because there is the risk of people and property
being adversely affected if the dam would fail. The potential impact
classification is set out in RILEY’s report at Appendix E of this application.

It is particularly important to note that potential impact classifications are
independent of the likelihood failure, which, for a suitably designed,
constructed and operated dam, should be very low. Detailed dam designs
have yet to be completed but will be required to obtain a building consent
to authorise the construction of the proposed reservoir.

Discharges of stormwater, including sediment, are expected during the
construction of the reservoir. However, best practice erosion and
sediment control measures will be implemented before and throughout the
duration of the activity and will be removed once the site is fully stabilised.
Discharges of water from the proposed reservoir (via a constructed
spillway) will happen periodically.

More information that is required by clause 6(1)(b) of Schedule 4 of the
RMA is provided in this section.

A description of the mitigation measures reflected in the proposed
conditions of resource consent (refer Appendix J).

See Section 8 of this application.

See Section 9 of this application.
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Information requirement Comment

(h) If the activity will, or is likely to, have adverse effects No customary rights will be affected by the proposal.
that are more than minor on the exercise of a
protected customary right, a description of possible
alternative locations or methods for the exercise of
the activity (unless written approval for the activity is
given by the protected customary rights group).

Clause 7(1) of Schedule 4 of the RMA states:
An assessment of the activity’s effects on the environment must address the following matters:

(&) any effect on those in the neighbourhood and, where relevant, the wider community, including any social,
economic, or cultural effects:

(b) any physical effect on the locality, including any landscape and visual effects:

(c) any effect on ecosystems, including effects on plants or animals and any physical disturbance of habitats in the
vicinity:

(d) any effect on natural and physical resources having aesthetic, recreational, scientific, historical, spiritual, or cultural
value, or other special value, for present or future generations:

(e) any discharge of contaminants into the environment, including any unreasonable emission of noise, and options
for the treatment and disposal of contaminants:

(f) any risk to the neighbourhood, the wider community, or the environment through natural hazards or hazardous
installations.

The matters are addressed below.
7.1 Effects on the Neighbourhood and Wider Community
7.1.1 Enabling Social and Economic Wellbeing

Northland is a regional economy that underperforms relative to most other regions of New Zealand despite its
resource base. The way natural and physical resources (including infrastructure) are managed, particularly
through regulation, is important to the economy. It directly affects how markets, and individuals and businesses
in those markets, operate and allocate their resources. Availability and security of water is fundamental to
productive land use for food production and potable water supply for the health and well-being of the people and
communities, particularly with a changing climate.

The purpose of proposed Te Ruaotehauhau Water Storage Reservoir is primarily, along with other components
of the Mid-North Water Scheme, to change pastoral land use to higher value horticultural land use, while
avoiding increases in livestock intensification. It is expected that Te Ruaotehauhau Water Storage Reservoir
will be able to support approximately 390 hectares of horticulture development.

The development of the proposed reservoir and other components of the Scheme will result in intergenerational
benefits for the Mid-North area. The findings from the prefeasibility phase confirm that there are substantial
economic benefits to be realised through the development of the Mid-North Scheme. The benefits will come
from a substantial lift in horticultural production and flow-on effects to other sectors. It is expected that for every
$1 million invested on building the Scheme, there will be an on-going annual lift in economic activity (as
measured by GDP) of $1.3 million and a rise in economic well-being (measured by household income) of $0.6
million per year.
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A key focus of the NWSUP has been to deliver opportunities for Maori landowners to develop their land through
the delivery of reliable water. There is considerable Maori Freehold Land around Kaikohe that could be
developed for horticulture if a sufficient, reliable water source is available.

Table 19. Maori Freehold Land and population within the Mid-North Command area.

Variable Command Area
Maori Freehold Land (ha) 1,000

Maori Freehold Land (% command area) 17%

Maori population (total) 5,232

Maori population (% total population) 71%

7.12 Life-Supporting Capacity of Soil Resource

The proposed development will have a positive impact on the life supporting capacity of the soil on the
properties which it will service. It will enable more sustainable and higher value farming operations on soils
currently under pasture but better suited to horticulture.

It is considered that the benefit of preserving the land in the reservoir footprint for pastoral farming is far
outweighed by using it for storing water for safeguarding and enhancing the life-supporting capacity of
horticultural soils in the command area.

7.1.3 Effects on Tangata Whenua Values and Interests

The Resource Management Unit for the Taiamai ki e Takutai Moana is preparing a cultural impact assessment
of behalf of nga hapd. It will also be prepared on behalf of Te-Rinanga-a-Iwi-o-Ngapuhi. The assessment had
not been finalised at the time this application was lodged, but it is understood that it will be available prior to the
deadline for the consent authority to make a decision on this application.

7.1.4 Effects on Existing Authorised Takes

It is understood that there are two consented surface water takes downstream of the proposed reservoir
(AUT.071199.01.02 and AUT.028688.01.02). The purpose of the consents is listed as “to take water for pasture
irrigation”. There are no other downstream consented surface water takes until the lower reaches of the
Waitangi River. Itis expected that there are downstream permitted takes (by section 14(3)(b) of the RMA and
regional rules.

Appendix C contains a WWLA's report on the hydrological analysis of the Te Ruaotehauhau Creek and the
effects on downstream water users because of the reservoir. Regarding the impact of the proposed ‘core
allocation’ take, Mawer (2020) states:

The proposed core allocation take for direct inflows to the reservoir will only occur during winter. As the downstream
consented takes ... are for irrigation of pasture, the consents would only be utilised during summer. Therefore, it is
considered there will be no effect on downstream consented water takes associated with a winter core allocation take
for direct inflows to [Te Ruaotehauhau Water Storage Reservoir].

Regarding the impact of the proposed ‘high flow take’, WWLA (Appendix F) states:

The harvesting of high flows will not negatively affect the downstream consented water take. The reservoir high flow
take will only occur during times of above median flow at the reservoir (> 29 L/s), and therefore, there will be at least
23.6 L/s in excess of the consented take rate passing downstream of the reservoir during periods of high flow
harvesting. In addition, the consented irrigation take is not likely to be operational during times of high-flow taking (i.e.
wet periods). Consistent with the findings of the report, it is consistent that any adverse effects on authorised
downstream takes will be no more than minor.
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In terms of takes permitted under a Regional Plan or by Section 14(3)(b) of the Resource Management Act 1991, total
daily take per property downstream of the lowest point of proposed taking is estimated at:

a) 10 cubic meters (equivalent to 0.116 L/s), or

b) 30 cubic metres (equivalent to 0.347 L/s) for the purposes of dairy shed wash down and milk cooling water.

Flows below the median (up to 28 L/s) will not be harvested and will bypass the reservoir. Therefore, significant water
remains available for permitted takes during periods of high flow harvesting. The median flow of 29 L/s at the location
immediately downstream of TRSWSR embankment is equivalent to 250 permitted takes at 0.116 L/s, or 83 permitted
takes at 0.347 L/s. In addition, catchment flow increases with increasing distance downstream as additional lateral
inflows occur and tributaries join.

Based on the above, the potential negative impacts on downstream water users are considered to be no more than
minor.

7.2 Physical Effects, Including Landscape and Visual Effects

Simon Cocker Landscape Architecture undertook a comprehensive landscape and visual amenity assessment
(refer Appendix G). The landscape and visual amenity assessment report concludes:

The proposal includes a landscape and visual mitigation concept which, it is proposed be developed as a condition of
consent in conjunction with the project ecologist.

The assessment has determined that the potential adverse landscape effect of the proposal will be moderate locally,
once the mitigation measures are completed, and low when considered in the context of the wider environment,
again, once the mitigation or offset measures have been implemented.

The level of potential adverse visual effect is assessed as being high for the occupants of 5 dwellings, moderate to high
for the occupants of 1 dwelling and moderate for the occupants of 2 dwellings. The balance of potentially affected
individuals, including users of Hariru Road, will be affected to a low level.

The report makes several recommendations to mitigate the potential adverse effects on landscape and visual
amenity values, including:

Shaping and revegetating the final landform so that it integrates with the adjoining unmodified land.
Grading the downstream downslope of the left-hand embankment so that it has a gentler gradient.

That a landscape mitigation and management plan be required as a condition of resource consent, which will

bed developed with local landowners and person(s) responsible for developing ecological management
plans.

The applicant supports the recommendations.

The landscape and visual amenity report concludes that “the proposal is considered to be consistent with the
objectives and policies of the various statutory instruments where they are of relevance to this assessment.”

Geometria Ltd undertook an archaeological assessment of the site and adjacent area (refer Section 4.3.3).
Some archaeological features were recorded but are outside of the reservoir footprint. They will not be affected
by the construction of the proposed reservoir. In short, the archaeological assessment report states that the
effects of the construction of the proposed reservoir on the recorded archaeological site (P05/1091) are high. It
also states:

The proposed new reservoir will affect an archaeological landscape, comprising approximately 10ha of proto and or
pre-historic Maori horticultural features. Artefacts, cultivable taro, obsidian artefacts, and historic stone walls are found
in association with the horticultural system which comprises low stone mounds and shallow trenches. These features
were previously unrecorded, and have now been added to the New Zealand Archaeological Association database
ArchSite as P05/1091.
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While not locally or regionally rare, these features are in good condition and are associated with a highly significant
historic and cultural landscape. The site has been assessed as being of moderate archaeological significance overall.

The Te Ruaotehauhau Water Reservoir will destroy approximately 7000m? of these features, with additional effects on
3ha due to modification by inundation within the reservoir footprint. There will likely be additional effects on subsurface
archaeological features, and effects from haul roads, borrow areas, yards and hard stands, and the development of
wetlands and areas in native planting to offset those affected by the reservoir. There are also likely to be downstream
effects from developing pipe services to supply water from the reservoir, and land use change/intensification from
horticultural development.

The archaeological assessment report makes eight recommendations, which are supported by the applicant,
including applying for a general archaeological authority under the Heritage New Zealand Pouhere Taonga Act
2014 to modify recorded archaeological site P05/1091 and developing an archaeological management plan and
research strategy to manage archaeological effects from the project. Some of the recommendations will avoid
or mitigate adverse effects on archaeological features.

7.3 Effects on Ecosystems

Puhoi Stour in association with Tonkin & Taylor undertook a comprehensive assessment of ecological effects
associated with the construction of the proposed reservoir (refer Appendix F). A summary of Wong, et al
(2020) findings and recommendations are set out in this section.

7.3.1 Aquatic Ecology

The ecological assessment report (Appendix F) identified six categories of actual and potential adverse effects
of the construction and operation of the proposed reservoir on aquatic ecology:

e Sedimentation during construction.

¢ Injury or mortality of freshwater fauna.

¢ Impediment to fish passage.

e Permanent modification of stream habitat.
¢ Downstream water quality effects.

e Downstream habitat effects

7.3.1.1 Sedimentation During Construction

The construction of the proposed reservoir has the potential to result in a temporary increase in sediment losses
to water. It is well recognised that elevated levels of suspended and deposited sediment can adversely affect
aquatic ecosystems.

The ecological assessment report recommends that any streamworks are done during the earthworks season
and in accordance with best practice (i.e., Auckland Council Guidance Document 5). They consider that “with
the appropriate construction and sediment and erosion control methodologies to mitigate sediment and erosion
control effects, the magnitude of effects could be reduced to low, and so the overall level of effects could be
reduced to a low level.”

It is proposed that an ESCP, part of a CMP, is required as a condition of resource consent (Appendix J).
7.3.1.2 Injury or Mortality of Freshwater Fauna

Constructing the proposed reservoir could result in injury to or the death of native freshwater fauna during
mechanical modification of waterbodies within the reservoir footprint. Wong, et al. (2020) recommend that a

Freshwater Fauna Relocation Plan should be prepared as part of the reservoir construction methodology to
minimise injury or mortality or freshwater fauna during streamworks and reservoir filling. They consider that with
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appropriate salvage and relocation methods, as detailed in a FFRP, the magnitude of adverse effects on fish
during construction and reservoir filling, could be reduced to low and the overall level of effects to low.

It is proposed that a Freshwater Fauna Relocation Plan be required as a condition of resource consent
(Appendix J).

7.3.1.3 Fish Passage

The placement of structures in streams and rivers can restrict the movement of fish, this is particularly relevant
for dams. The ecological assessment report recommends the provision of fish passage for eels (upstream and
downstream) into the proposed reservoir. They consider that an elver pass could be constructed up and over
the face of the dam, however if that is not feasible then a trap and haul programme should be established to
populate the reservoir with elvers. They also recommend consideration for downstream movement of migrant
eels should be included in the spillway design.

With respect to eel passage, the ecological assessment report states that the magnitude of the effect caused by
impeding fish passage is moderate and the overall effect is high. However, it recommends that the dam design
provides for eel passage and the applicant provides a compensation package to restore stream habitat outside
of the proposed reservoir

It is proposed that eel passage is required as a condition of resource consent (Appendix J).
7.3.1.4 Permanent Modification of Stream Habitat

The proposed reservoir will inundate approximately 2,114 m (or approximately 5,285 m? of streambed area) of
continually flowing streams and approximately 538 m (or approximately 108 m? of streambed area) of
intermittently flowing stream.

The overall level of effects from the permanent loss of stream habitat is very high. The ecological assessment
report recommends restoration of existing streams outside of the footprint of the proposed reservoir to offset the
effects of the reservoir. They used an Environmental Compensation Ration (ECR) tool to determine that
approximately 12,671 m? and 725 m? (collectively 13,305 m?) of similar permanent and intermittent streambed
area habitat enhancement in nearby catchments in Kaikohe is required to achieve no net loss of ecological
function.

It is proposed that a Offset and Compensation Plan is required as a condition of resource consent (Appendix
J). The Plan will identify, among other things, the location(s) of proposed riparian planting, plant species and
sizes, spacing and weed maintenance.

7.3.1.5 Downstream Water Quality Effects

Reservoirs have the potential to impact on downstream water quality, particularly as a result of changes in water
temperature. The reservoir outlet will be situated close to the base of the reservoir, and therefore water at the
outflow will not be affected by solar and thermal radiation. The ecological assessment report states that the
magnitude of the potential impact of the reservoir on water quality to be low and as such the overall level of
effect is low.

7.3.1.6 Downstream Habitat Effects

Dams affect the downstream transport for coarse and fine sediment, which has the potential to impact physical
instream habitat. They also modify downstream flow regimes.

The ecological assessment report states that the magnitude and impact of the proposed reservoir on
downstream habitat is likely to be low.
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WWLA undertook an assessment of the proposed reservoir on downstream flows (refer Appendix C).18 The
hydrology assessment (Appendix D) found that the largest impact on stream flow in Te Ruaotehauhau is
directly downstream of the proposed reservoir due to the damming of flows above the median flow. The report
also found that because flows below the median flow are bypassed, there is no change in streamflow 50% of
the time. The hydrological impacts of the proposed reservoir decrease relatively quickly downstream of the
reservoir.

The hydrology report also concludes that the proposed reservoir may cause a small, localised increase in
groundwater levels due to reservoir seepage, which is considered to be beneficial because of increased
streamflows.

7.3.2 Terrestrial Ecology
7.3.2.1 Vegetation Effects

Constructing the reservoir will involve removing vegetation within its footprint. The ecological assessment report
guantified that the total quantity of indigenous vegetation to be cleared is 1.46 ha, with an additional 0.75 ha of
volcanic boulderfield, 1.32 ha of exotic forest and 0.22 ha of wet pasture. Specifically:

o 0.47 ha of pdriri forest;

e 0.32 ha of swamp forest;

e 0.44 ha of secondary broadleaf forest with old-growth signatures;
e 0.14 ha of totara treeland;

e 0.75 ha of volcanic boulderfield;

e 0.03 ha of rautahi wetland;

e 0.05 ha of kutakuta wetland,;

e 1.32 ha of exotic forest; and

e 0.22 ha of wet pasture.

The report contains a prediction on the magnitude of effect of the proposal on each affected ecosystem type
and threatened and at-risk flora and fauna. The report also determines the overall level of ecological effect by
combining the magnitude of effect with the ecological value of the ecological characteristic. The findings are
summarised in Table 20.

Table 20. Magnitude and overall level of effect on terrestrial vegetation habitat without mitigation measures (including
offsetting and compensation measures)

Vegetation type Magnitude of effect Ecological Value Overall effect
Pdariri forest Moderate Very high High
Swamp forest Moderate Very high High
Secondary broadleaf forest Moderate Moderate Moderate
Totara treeland Moderate Moderate Moderate
Volcanic boulderfield Moderate High High
Exotic pine forest Moderate Moderate Moderate
Rautahi wetland Low High Low
Kutakuta wetland Low High Low
Swamp maire High Very high Very high
Kanuka, rata vines a Low Very high Moderate

18 WWLA, September 2020. Consenting for K-13 Reservoir: Hydrology Assessment. Prepared by Williamson Water & Land Advisory.
Project No: WWLAO0239.
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Vegetation type Magnitude of effect Ecological Value Overall effect
Manuka Low High Low
Wet pasture Low Low Low

The ecological assessment of effects report states that without mitigation, the clearance of the vegetation will
result in a loss of habitat for indigenous fauna, potential mortality of indigenous fauna, and increased
fragmentation, and the loss of wetland and indigenous plant species. However, they consider that the overall
level of adverse ecological effects can be offset and compensated as per the recommendations set out in their
report. The report states that the implementing the mitigation, offset and compensation measures will ensure
‘No Net Loss’ of vegetation values (refer Appendix F).

It is proposed that an Offset and Compensation Plan (to address both freshwater and terrestrial residual effects)
be required as a condition of resource consent.

7.3.2.2 Fauna Effects

Without mitigation the ecological assessment of effects report states that the removal of vegetation can result in
the injury or mortality of birds, bats, lizards and invertebrates.

Table 21. Magnitude and overall level of effect on indigenous fauna without mitigation measures (including offsetting and
compensation measures)

Fauna Magnitude of effect Ecological Value Overall effect
Native bats High Very high Very high
Forest birds — miromiro and Moderate High High

kukupa

Forest birds - tar Moderate Moderate Moderate
Other common forest birds Low Moderate Low

North Island brown kiwi High High Very high
Pitpit Moderate High High

Native lizards — forest gecko, High High Very high

elegant gecko, Northland green
gecko, and ornate skink

Native lizards — Pacific gecko High Moderate Moderate

Kauri snail habitat Moderate High High

The report recommends the following fauna management plans be developed and implemented to prior to
reservoir construction:

e Bat Management Plan (BMP).

¢ Avifuana Management Plan (AMP).

e Lizard Management Plan (LMP).

¢ Invertebrate Management Plan (IMP).

It is proposed that the management plans be required as a condition of resource consent.

7.3.3 Summary of effects
The ecological assessment of effects report concludes:

If the ... management recommendations are implemented in full, and subject to further site visits to confirm
potential offset and compensation areas, it is considered that effects to terrestrial and wetland ecosystems
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can be mitigated, offset and compensated for sufficiently, primarily through wetland planting and
enhancement, and fauna management plans. Similarly, effects on freshwater ecosystems and fauna can
be mitigated through implementation of management plans and residual adverse effects addressed
through offset or compensation measures on similar habitats in the wider catchment.

Table 22, reproduced from tables 10 and 11, of the ecological assessment of effects report summarises the
magnitude of effects before without mitigation measures and the resulting level of effect if management

measures are implemented in full.

Table 22. Summary of level of effects (before and after mitigation) on ecological values associated with each activity.

Effect Level of effect (prior to
management
measures)

Aquatic ecology

Sedimentation effects High

from construction

activities

Injury or mortality to High

aquatic fauna

Impediments to fish Moderate

passage

Permanent modification Very high

and loss of stream

habitat

Impacts on water quality | Low

and habitat downstream
of the proposed dam

Terrestrial ecology (including avifuana)

Removal of threatened Low to very high
trees and vegetation

Long-tailed bat Very high

Tar Moderate
Kukupa, miromiro High

Other Not Very low
Threatened avifauna

North Island brown Very High

kiwi

Overall level of effect
(if management
measures
implemented in full)

Low

Low

Low

Very high (can be offset)

Low

Low to very high

(can be offset and
compensated)

Low

Low

Low

Very low

Low

Comment

Earthworks will be undertaken during the
earthworks season and be done in accordance
with an ESCP.

A FFRP will be prepared and implemented.

Fish passage for eels will be provided.

An Offset and Compensation Plan will be prepared
and implemented.

The proposed reservoir will be constructed with an
outlet towards the base and will be operated in
accordance with an ORMP.

An Offset and Compensation Plan will be prepared
and implemented.

A BMP will include vegetation removal protocols
(including seasonal clearance constraints) which
will avoid impacts to potentially roosting bats.
Theresults of acoustic monitoring will also guide
appropriate measures to address the loss of
potential roost, foraging and commuting habitat if
required.

Offset and compensation plantings will provide
additional habitat. An AMP will involve seasonal
clearance constraints and bird nest checks, further
reducing the magnitude of effect by avoiding
disturbance and mortality impact to nesting birds,
chicks and eggs.

An AMP will detail kiwi monitoring and
management protocols. Kiwi monitoring will
determine possible kiwi presence after which
appropriate management can be applied.
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New Zealand pipit

Herpetofauna

Forest gecko, elegant
gecko, Northland green

gecko and ornate skink
Pacific gecko
Copper skink

Kauri snail

7.3.4

Level of effect (prior to
management
measures)

High

High

High

Moderate
Low

High

Ecological Benefits

Overall level of effect
(if management
measures
implemented in full)

Low

Low

Low

Low
Very low

Low

WWLA

Comment

Seasonal clearance constraints and bird nest
checks as outlined in an AMP.

An LMP will include seasonal vegetation clearance
and salvaging protocols. Salvaging protocols will
include construction-assisted habitat searches and
gecko spotlighting.

Lizard salvaging and relocation as detailed in a
LMP.

Implementation of an IMP will include snail
searching and salvaging prior to vegetation
clearance.

There are environmental benefits to developing a water storage scheme given an increased focus on
environmental enhancement opportunities such as riparian planting and development and enhancement of
wetlands post construction to be implemented by way of an Ecological Offsetting and Compensation Plan.

It is expected that the proposed reservoir will provide same and similar functions wetlands, including buffering
storm flows, reducing water temperature, and providing habitat for eels. Revegetated surrounding margins and

adjoining gullies will provide habitat to indigenous fauna and flora.

The conversation of land used for pastoral farming to horticulture is likely to result in a reduction of sediment
and faecal pathogen losses to water. The availability and reliability of water supply is heeded to support such

land use change.

7.4 Effects on Natural and Physical Resources Having Other Special Values

Clause 7(1)(d) of Schedule 4 of the RMA requires an assessment of environmental effects to address any effect
on natural and physical resources having aesthetic, recreational, scientific, historical, spiritual, or cultural value,
or other special value, for present or future generations.

7.4.1

Recreational Values

There are no known recreational values associated with the unnamed tributaries of the Te Ruaotehauhau
Stream within and downstream of the proposed reservoir.

7.4.2

Historical Values

Geometria Ltd undertook a detailed archaeological assessment of the site of the proposed Te Ruaotehauhau
Water Storage Reservoir (Appendix H).1®* The archaeological assessment includes an overview of the historic
background of the location of the proposed reservoir and the broader area within which it is to be located.

19 Geometria Ltd, 24 August 2020. Archaeological Assessment of the Proposed Te Ruaotehauhau Water Storage Reservoir. Prepared for
Te Tai Tokerau Water Trust. Geometria Ltd. Reference: 2020-128.
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A summary of the key archaeological findings are documented elsewhere in this application. It suffices to say
that the site of the proposed reservoir and the surrounding area has rich cultural and historical heritage

7.4.3 Cultural and Spiritual Values

A Maori cultural impact assessment is being prepared. While it was not completed when this application was
lodged, it is expected to be available to the consent authority before it is required to make a decision on this
application.

7.5 Discharge of Contaminants and Emission of Noise
7.5.1 Construction Noise, Dust, and Traffic Effects
During construction, there will be potential for noise, dust nuisance, and traffic effects associated with the works.

It is noted that rule 8.6.5.1.7 of the FNDP provides for construction noise as a permitted activity, provided the
noise does not exceed the limits recommended in, and measured and assessed in accordance, with the New
Zealand Standard NZ6803P:1984: “The Measurement and Assessment of Noise from Construction,
Maintenance and Demolition Work” . The limits specified in this Standard will be complied with during all
construction activities on the site.

Given the scale of the proposal, the construction period required for site preparation, construction work
(including earthworks), and disestablishment, is expected to take at least two earthworks construction seasons
(up to 8 months) or potentially more depending on weather conditions. This does not include the time required
to undertake replanting and ecological offsetting and compensation plan or reservoir commissioning.

Traffic generated during the construction phase will involve transportation of heavy vehicles onto the site during
the phase of site establishment, contractor vehicles entering and exiting the site on a daily basis during
construction works, and transportation of heavy vehicles off the site on completion of works. Once
commissioned, there is expected to be very little traffic generation (<2 vehicles per day) associated with the on-
going operation of the reservoir. It is noted that the KDP rules exclude traffic movements associated with
construction activities.

However, to provide some certainty regarding the extent of these effects and to mitigate any potential adverse
effects that may arise, the applicant intends to prepare and implement a CMP (refer Section 3.4).

7.5.2 Construction Stormwater Effects

When sediment enters water, it can have a number of adverse effects on the stream environment. For example,
sediment can:

e Act as a carrier of nutrients, particularly phosphorus.

e Smother aquatic organisms, habitats and food sources.

e Cause discoloration of the water, detracting from its aesthetic qualities.

e Reduce light penetration and damage habitat value for fish and plant life.

o Clog filters and machinery if the water is used for water supplies and lead to an unacceptable drinking
quality.

¢ Reduce the water carrying capacity of streams, increasing their susceptibility to flooding.

An ESCMP will be prepared, as part of the CMP, by the lead contractor and implemented during the
construction phase. The ESCMP will be prepared in accordance with best practice and will include a range of
industry best practice controls (refer Section 3.4). These may include silt fences, decanting earth bunds,
cleanwater diversion bunds (cut-offs) and immediate re-grassing of the site on completion. Erosion and
sediment controls will be in place until the site has been re-vegetated/ stabilised.
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Using industry best practice controls will ensure the effects of earthworks, reservoir grades and embankment
formation are no more than minor.

7.5.3 Operational Stormwater Management

Stormwater entering the reservoir could, if not appropriately managed, cause erosion of key parts of the
infrastructure and impact on its integrity over time.

An ORMP will be prepared to support operation of the reservoir as set out in Section 3.5 in accordance with its
design standards. The ORMP will provide methods, procedures, inspection details and reporting forms for all
operational aspects of the Te Ruaotehauhau Reservoir system. The ORMP will be provided to Councils for
certifying and will be reviewed in accordance with industry best practice. An annual report on the monitoring
and functioning of the reservoir will be provided annually to Council.

No more than minor effects are expected when operating the Te Ruaotehauhau Reservoir in accordance with
the ORMP.

7.6 Risks to People and Property through Natural Hazards

RILEY has completed a Potential Impact Classification (PIC) assessment in accordance with the New Zealand
Dam Safety Guidelines ((New Zealand Society on Large Dams (NZSOLD), 2015). RILEY’s report is attached at
Appendix E. A PIC assessment considers the consequences of an uncontrolled release of a reservoir's
contents as a result of a dam breach. It is important to note that, as RILEY states, PIC assessments are
independent of the likelihood or a failure, which, for a suitably designed, constructed, and operated dam,
should be very low.

RILEY determined dam breach characteristics and undertook hydraulic modelling to determine a ‘high’ PIC for
the proposed Te Ruaotehauhau Water Storage Reservoir, given that the likely damage level is major, and the
population at risk is more than 100.

The detailed dam design has yet to be completed but will be required to support an application for a building
consent to authorise the construction of the reservoir under the Building Act 2004. The dam will be designed in
accordance with the highest design standards.

7.7 Assessment Summary

Constructing and operating the proposed Te Ruaotehauhau Water Storage Reservoir will result in significant
social and economic benefits through the provision of sufficient and reliable volumes of water to enable
conversion of pastoral land uses to horticulture.

The proposed reservoir is expected to have no more than minor adverse effects on landscape and amenity
values if landscape and ecological mitigation measures are completed as proposed, and that the temporary
effects will be no more than minor. Similarly, it is considered that adverse effects associated with discharges,
risks to people and property, and damage or destruction of historic heritage values will be no more than minor if
the reservoir is constructed and operated in accordance best practices guidelines and standards.

The construction of the reservoir will result in the permanent loss of the modified watercourses within the
reservoir footprint and the loss of a small natural wetland the footprint. There is also potential for more than
minor to significant adverse effects on aquatic and terrestrial fauna. However, the applicant has identified and
proposed mitigation, offsetting, and compensation measures that are intended to minimise the overall loss of
flora and fauna such that the adverse effects will be no more than minor — minor (refer Appendix F).

In summary, it is considered that the proposal will generate an acceptable level of adverse environmental
effects on the receiving environment, while generating a significant level of positive effects.
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8. Consultation and Notification

Te Tai Tokerau Water Trust engaged and consulted several groups and people regarding the project. This
section provides an overview of what has been done to date.

8.1 Landowners and Occupiers of the Project Site

Employees of the applicant went to each property to meet with landowners individually as soon as their
properties were determined to be of interest as a potential storage site.

Initially the owners of Hariru B & Poukai A Block (record of title NA15B/55) were spoken with about the reservoir
but redesign of the reservoir meant that this property was no longer directly affected.

Trustee Mr McCully along with two Trust employees met with landowners at their individual properties to discuss
the proposed reservoir concept.

Regular dialogue was had with landowners about access to site for technical investigations from February 2020.
Ongoing liaison continues, generally this has been on a weekly basis with regard to land acquisitions.

8.2 Local Authorities

The local authorities with responsibilities in this Project area are the NRC and KDC.

8.2.1 Northland Regional Council

NRC was responsible for delivering the outputs required under the funding agreement with Ministry of Business,
Innovation, and Employment (MBIE) for the prefeasibility phase of the NWSUP. Chief Executive Officer, Mr
Malcolm Nicholson, was a member of the Project Steering Group for the NWSUP Prefeasibility Phase.

While NRC are no longer the responsible for the NWSUP feasibility phase, the applicant continues to engage
with the council for the purposes of preparing this application for resource consents, including:

e Meetings and phone calls with Stuart Savill, Consents Manager, to discuss consenting approach. The most
recent meeting with Mr Savill was held 20th August 2020.

e Seeking a technical peer review of WWLA Hydrology Studies by independent experts (Tonkin & Taylor Ltd)
commissioned by NRC.

¢ Through the Project Advisory Group, which has NRC staff member.
8.2.2 Far North District Council

FNDC Chief Executive Officer, Mr Shaun Clarke, was a member of the Project Steering Group for the NWSUP
prefeasibility phase.

FNDC also had a member of staff, Mr Greg Wilson, on the Project Management Group (PMG), with other FNDC
staff attending Project Management Group meetings on an ‘as required’ basis, as documented in minutes
(copies of meeting minutes can be provided upon request).

Ms Chris Sargent was nominated as a Project Advisory Group member as was Ms Rachel Ropiha and Mr Ted
Wihongi. They attended and participated in Project Advisory Group meetings, as documented in minutes.

Most recently, a conference call meeting was held involving Mr Ben Tait (WWLA), and Ms Louise Wilson
(FNDC, Resource Consents Department) and Ms Trish Routley (FNDC, Resource Consents Department) on 21
August 2020 to discuss the proposed consenting approach.
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8.3 Iwi Authorities

The relevant lwi Authority is Te-Rlnanga-a-lwi-o-Ngapuhi. It is also noted that Taiamai ki te Takutai Moana is a
charitable trust that represents all hapl of Taiamai ki te Marangai that tatai to the whenua for the purposes of
the RMA. Their whenua is identified in Figure 6.

Taiamai ki te Marangai Kaporeihana

Matoa Marae, Tauwhara Marae, Parawhenua Marae, Rawhitiroa Marae
Te Aranga Hou Marae, Ngawha Marae, Oromahoe Marae, Waitangi Marae
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Figure 6. Whenua of Taiamai ki te Takutai Moana

Engagement with iwi and hapd on the NWSUP began around June and July 2019 and included invitations to
participate in the project with opportunities for Iwi and hapi involvement on both the management and advisory
groups. Specifically, Mr Sonny Tau as Chairman of Te-Rdnanga-a-lwi-o-Ngapuhi (at that time) was invited to
participate in the NWSUP, first in a letter dated 5™ July 2019, followed by a meeting held later in 2019.

Ms Mere Mangu was officially announced as Chairwoman of Te Rlnanga-a-lwi-o-Ngapuhi on 17t December
2019 following a tikanga Maori process led by kaumatua. She had been acting chairwoman since October 2019
following the sudden resignation of Mr Tau who had chaired the organisation since 2009.

Te-Rlnanga-a-lwi-o-Ngapuhi maintained their position on the Project Advisory Group but also passed on
nominations to takiwa trustees with regular attendance documented in the minutes from the following takiwa
trustees:

e Te Rau Allen (Taiamai ki te Marangai) or alternate, Arnold Maunsell.
o Keith Wihongi (Ngapuhi ki te Hauauru).

¢ Nicole Anderson (Nga Ngaru o Hokianga).

e Bernadette Birch (Ngapuhi Hokianga ki te Raki).

Williamson Water & Land Advisory Limited 68
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Respective attendance and participation in the PAG meetings of these persons, or their representatives, is
recorded in the minutes (copies can be supplied upon request).

As the NWSUP transitioned proposed Te Ruaotehauhau Water Storage Reservoir to the feasibility Phase, an
initial hui was held at the Te-Rananga-a-lwi-o-Ngapuhi boardroom on 7th August 2020 with the following
whanau of Taiamai ki te Marangai Kaporeihana rohe and specifically Nga hapl o Te Ahuahu present:

¢ Arnold Maunsell;

e Hera Dear-Tapsell;

¢ Hone Tiatoa;

e Steve McManus (as hapi kaitiaki);
¢ Rio Greening;

e Trina Upperton;

A follow up hui was held at the Pewhairangi (Bay of Islands) Department of Conservation office on 21 August
2020 with the same whanau, with the exception of whaea Hera Dear-Tapsell.

Whanau found both hui very informative, with the sharing of technical expert findings really helpful to the
development of their cultural impact assessment

The Project’s Lead Ecologist (Dr Martin Neale) had regular email and phone contact since the two hui with
Matua McManus. It is understood that Matua McManus would an offsetting plan as part of constructing the
proposed reservoir, provided it considers the local context and issues. These include the traditional plants and
gardening (e.g. taro and harakeke), passage for tuna into the reservoir and habitat enhancement for species
(particularly tuna and kiwi) — all things that were raised in the two hui. Matua McManus is writing a short report
on ecological issues for the hapa.

Matua McManus is also closely working with the Project’s Lead Archaeologist (Jonathan Carpenter) given the
presence of archaeological features at the site.

One of the key areas that Matua McManus considers highly important is the continued involvement of himself
and the hapi to be involved as the project, including the planned offsetting, progresses. This will be a key tenet
of the cultural impact assessment.

The Resource Management Unit of the Taiamai ki te Takutai Moana is preparing a cultural impact assessment
on behalf of Nga Hapd, with close oversight by Matua McManus, and it will include evidence from Te-Rinanga-
a-lwi-o-Ngapuhi that the assessment is also prepared on behalf of the lwi Authority as is required under the Act.



Te Tai Tokerau Water Trust J

Te Ruaotehauhau Water Storage Reservoir
WWLA

Figure 7. Matua McManus and Jonathan Carpenter (Project’s Lead Archaeologist) as the site of the proposed Te
Ruaotehauhau Water Storage Reservoir during a site visit (August 2020).

8.3.1 Treaty Settlements

In 2009, Te Roopu o Tuhoronuku was authorised by Te-Rlnanga-a-lwi-o-Ngapubhi to begin the process of
seeking a mandate for direct negotiations with the Crown. In 2010 a series of information hui were held around
New Zealand and in Australia. In 2011 Ngapuhi, were given the opportunity to participate in a mandating
process. Of the 29,389 Ngapuhi who received voting packs, 23% voted. Of that number that voted, 76%
supported Te Roopu o Tuhoronuku receiving a mandate for direct negotiations with the Crown. However, 24%
voted against a mandate being granted. The government’s believed that the level of opposition was too high for
it to proceed, given the inevitability of court challenges.

A new mandating process was floated to give Government confidence that there is broad-based support for
settlement negotiations. In December 2019, Ministers Little and Mahuta invited:
e mandate proposals from regional hapu groupings to negotiate cultural redress; and

e mandate proposals to negotiate collective matters (such as He Wakaputanga, te reo Maori, and financial and
commercial redress).

Ministers consider there are common issues across nga hapt o Ngapuhi that would be better addressed in a
collective negotiation.

A revised electoral process, with hapu grouped, and bound, by whakapapa and history, is still underway. At the
time of lodgement of this application, no Treaty settlement currently applies to the project area.

Williamson Water & Land Advisory Limited 70
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8.4 Department of Conservation

The Department of Conservation (DoC) has a statutory advocacy role with regard to the conservation of natural
and historic resources under the Conservation Act 1987, and also administers the Reserves Act 1977. Because
the footprint of the proposed reservoir contains areas of indigenous vegetation and habitats of indigenous
species, DoC may be considered affected.

DoC nominated Mr Stephen Soole to the Project Advisory Group during the NWSUP prefeasibility phase to
advise on matters concerning DoC and to communicate the plans being scoped as part of the pre-feasibility
work back to relevant people at DoC.

Mr Soole’s attendance and participation at PAG meetings has been recorded through meeting minutes. Copies
of these minutes can be provided upon request.

8.5 Northland Fish and Game Council

Mr Rudi Hoetjes, Manager of the Northland Fish and Game Council, was invited to participate as a member of
the Project Advisory Group in a letter dated 8th July 2019. Mr Hoetjes nominated Daryl Reardon, Northland
Fish and Game councillor, to the Project Advisory Group. Mr Reardon’s attendance and participation within the
group is recorded in the minutes (copies of which can be provided upon request). From the minutes reviewed,
Mr Reardon did not raise any concerns or issues with the NWSUP as a group member.

Mr Reardon remains an active member of the Project Advisory Group having been invited to attend the past
meeting held since the NWSUP progressed some sites to the feasibility phase.

8.6 Maori Landowners

One of the key investment principles of the PGF for the NWSUP prefeasibility phase is that water storage helps
to address disparities in Maori access to water for land development.

Analysis of the command area of the long-list of potential storage sites indicated that there are approximately
1,000 hectares of Maori Freehold Land in over approximately 600 trusts or individual ownership. Initial
discussions with some of the landowners have confirmed that they are interested in developing their land should
a reliable water source be available. Multiple hui have been held with various Maori groups, including trusts,
marae, and hapd. Input from hapG and Iwi on the Project Advisory Group has helped identify opportunities and
challenges for Maori to benefit from a water supply scheme.

8.7 Downstream Landowners and Occupiers

To date, no consultation has been undertaken with downstream landowners and occupiers.
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Clause 6(1)(g) of Schedule 4 of the RMA requires a description of how and by whom the effects of an activity
will be monitored if the activity is approved if the scale and significance of the activity’s effects are such that

monitoring is required.

Table 23 summarises the proposed monitoring, which are the subject of proposed consent conditions (refer

Appendix J)

Table 23. Proposed monitoring

Monitoring

Installation erosion and sediment control measures
Inspection of erosion and sediment control measures
Construction water gquality monitoring

Long-term water quality monitoring

Water quantity monitoring (reservoir levels, continuation flows, and
water takes)

Dam inspections (as per NZSOLD)

Monitoring of the implementation of flora and fauna management
plans and the Offset and Compensation Plan

Post-dam construction eel monitoring

Responsibility
The applicant or its agent
NRC and/or FNDC’s compliance monitoring manager
The applicant or its agent
The applicant or its agent

The applicant or its agent

The applicant or its agent

The applicant or its agent

The applicant or its agent
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10. Conclusion

There is a demonstrated need for water storage infrastructure in the Mid-North to unlock sustainable long-term
productive outcomes and jobs, thereby stimulating the economy in part of the country’s most impoverished
areas. The proposal Te Ruaotehauhau Water Storage Reservoir will improve economomic outcomes for people
in the Mid-North community by creating jobs and generating secondary economic stimulus and social wellbeing.

Developing water storage capacity will minimise effects on surface water bodies and create enduring
infrastructure to stimulate primary industry development in the region whilst providing for the foreseeable future
needs of the community in accordance with Te Mana o Te Wai.

The applicant is seeking various resource consents from NRC and FNDC to authorise the construction and
operation of Te Ruaotehauhau Water Storage Reservoir. The activities for which resource consents are sought
range in classification from restricted discretionary to non-complying. Therefore, the overall activity status of the
proposal is non-complying (because of the relevance of regulation 54 in the NES-FW).

Subject to the proposed conditions (refer Appendix J), the actual and potential effects on the environment are
considered to be no more than minor, with most adverse effects able to be avoided, remedied, or mitigated.
Furthermore, the proposal is not contrary to relevant objectives and policies in the PRP and RWSP.

It is considered that the consent authority should grant resource consents to authorise the construction and
operation of Te Ruaotehauhau Water Storage Reservoir in accordance with section 104D of the RMA.
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Appendix A. Application Forms

See attached
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Appendix B. Records of Title

See attached
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Appendix C. Hydrological Assessment Report

See attached
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Appendix D. Geotechnical and Site Suitability Assessment
Report

See attached
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Appendix E. Hydrology and Hydraulic Assessment Report

See attached
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Appendix F. Ecological Assessment Report

See attached
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Appendix G. Landscape and Visual Amenity Assessment Report

See attached
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Appendix H. Archaeological Assessment Report

See attached
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Appendix I. Contaminated Land Review

See attached
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Application No.: PO:
Office Use Only

Application for a Resource Consent —

Resource Management Act 1991

This application form must be provided with applications to the council for new and replacement resource
consents, and changes to the conditions on an existing resource consent.

If you would like to talk or meet with a consents officer to discuss your application prior to lodging with the
council, please phone 0800 002 004 or email request to info@nrc.govt.nz.

PART 1: Administration Matters

1

Full Name of Applica I‘It(S) (the name(s) that will be on the resource consent document)

Surname:

OR

If the application is being made on behalf of a trust, the Trustee(s) who has/have signing authority
for the trust must be named.

Trust Name: Te Tai Tokerau Water Trust

OR

Company Name:

Contact Person:

c/o Andrew.Carvell@taitokerauwater.com

Email address:

Please Note: If an email address is provided, then all correspondence for this application will be via email.

Telephone: (please tick preferred contact number)

L] Residential L] Business

Northland
REGIONAL COUNCIL E

Te Kaunihera a rohe o Te Taitokerau
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Details of the Address for Service of documents if different from the Applicant
(e.g. Consultant). This address will be used for all documents if completed.

Please Note: If an email address is provided, then all correspondence for this application will be via email.

Postal address:

Telephone: (please tick preferred contact number)

[] Residential [ Business

Invoices

Charges relating to the processing of this resource consent application should be sent to:

M Applicant [] Address for service

Charges relating to the ongoing monitoring of a resource consent should be sent to:

M Applicant L] Address for service

Name and Address of all Owners/Occupiers of the Site relating to Application if different
from the Applicant

Telephone: (please tick preferred contact number)

L] Residential [ Business

L1 Mobile

Telephone: (please tick preferred contact number)

] Residential [ Business

L] Mobile

APPLICATION FORM APRIL 2020 (REVISION 4)



Please Note: If the applicant is not the owner of the land to which the activity relates, then it is good practice
to submit the application with written approval from the landowner.
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Extending Timeframes

The Resource Management Act 1991 (RMA) specifies timeframes for processing resource consent
applications (e.g. 20 working days for a non-notified application); however, these timeframes can
be extended, if necessary, with the Applicant’s agreement. If the council does not meet these
timeframes, then it is required to refund 1% of the total processing cost of the application for each
day it exceeds the timeframe up to a maximum of 50%.

Do you agree to the council extending RMA resource consent processing timeframes?

(]  Yes, provided that | can continue to exercise my existing resource consent until processing of

this application is completed.
(Replacement application only. No refund is required to be paid until after the existing resource consent expires.)

M Yes, provided that the extension is for the specific purpose of discussing and trying to agree
on resource consent conditions.

0

Yes, provided that the application process is completed before this date (dd/mm/yy):
] No.

Deposit Fee

An initial minimum fee is payable with this application. These fees can be found on the council’s
website www.nrc.govt.nz — Schedule of Minimum Estimated Initial Fees information. Please
contact council consents staff if you need assistance with determining the correct minimum initial
fee.

Unless agreed to prior to lodging your application, the council will not commence processing your
resource consent application until payment of the minimum initial fee is received (i.e. the statutory
processing time for the application will not start).

This minimum initial fee may be paid online, by cheque, or by EFTPOS at one of the council’s
offices.

Instructions for paying online can be found on the council’s website at “Pay online”. Please use
either the first six numbers of your resource consent (e.g. CONXXXXXX or AUT.XXXXXX), if known,
or the Applicant’s name as the Reference/Customer number when paying online.

If you do pay online, then please enclose evidence of payment so that the council is aware that the
payment has been made.

If the costs of processing the resource consent application are greater than the minimum
estimated initial fee, then the applicant will be required to pay the additional actual and
reasonable costs of processing the application.

Note: Annual User Charges for Resource Consent Holders

Holders of resource consents will in most cases be required to pay a “Minimum Annual Charge” for
administration of the resource consent once issued. There is also likely to be additional annual
charges for the monitoring of the resource consent, which will be dependent on the type of activity
the resource consent is for. These charges are detailed on the council’s website www.nrc.govt.nz
in the Annual Charges section of the council’s Charging Policy.
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7 Applications for Activities within the Coastal Marine Area (CMA)

Prior to lodging an application with the council to undertake any activity in the coastal marine area
(CMA), the applicant is required under the Marine and Coastal Area (Takutai Moana) Act 2011 to
notify the application to all groups who have applied for customary marine title in that location,
and seek their view on the application. This notification should, as a minimum, include a summary
of the application that provides sufficient detail for a group to understand what is being proposed

The council cannot accept an application to undertake an activity in the CMA unless the applicant
for the resource consent provides evidence of this notification occurring. A response from
customary marine title groups is not required by the council.

To ensure you meet the above requirement, you are advised to contact council consents staff to
obtain a list of all of the current customary marine title applicant groups within the area where you
are proposing to apply for a resource consent.

Information on customary marine titles is available on the Ministry of Justice/Marine and Coastal
Area Applications website.

8 Consultation

The RMA does not require any person, including the applicant or council, to consult with anyone.
It is, however, best practice to do so and will allow the council to make a more informed decision.

It is important to remember that consultation does not require reaching an agreement —it is to
allow you and the council to be informed about a person’s views. If you do consult, and there are
concerns raised that cannot be resolved and you still want to go ahead with your application, then
you should have made a genuine attempt to consult with that person(s) in an open and honest
manner. Their views should be recorded so they can be taken into account by the council when
considering your resource consent application.

APPLICATION FORM APRIL 2020 (REVISION 4) 5


https://www.justice.govt.nz/courts/high-court/marine-and-coastal-area-takutai-moana-act-2011-applications/
https://www.justice.govt.nz/courts/high-court/marine-and-coastal-area-takutai-moana-act-2011-applications/

PART 2: Application Details

1 Description of Activity
Please describe in detail the activity for which resource consent is being sought.
_Please see the attached document titled "Application for Resource Consents To Construct &
Operate Te Ruaotehauhau Water Storage Reservoir”
2 Location Description of Activity
Site Address: Please see the attached document titled "Application for Resource Consents To
Construct & Operate Te Ruaotehauhau Water Storage Reservoir” ...
Legal Description: Asabove
(Legal description can be obtained from your Certificate of Title, valuation notice, or rates demand)
3 Site Plan
On a separate page (minimum A4 size), please provide a site plan showing the location of the
activity, site layout, and surrounding environment in relation to property boundaries. Please
include any buildings or developments on the site.
These plans should be provided electronically and be of good quality, to enable use in resource
consent documentation.
If you do not have access to mapping software, we recommend you use the council’s “Property
and Boundaries” map available on our website https://localmaps.nrc.govt.nz/LocalMapsGallery/.
This council map contains aerial photography and shows property boundaries and details. You can
carry out a property search and print maps of aerial photography.
4 Resource Consent(s) being Applied for
Coastal Permit
1 Mooring 1 Marine Farm [ Structure
L1 Pipeline/Cable O Other (specify)
Land Use Consent
] Quarry ™ Earthworks M Dam Structure
M Vegetation Clearance O Construct/Alter a Bore M Structure in/over Watercourse
U Other (specify)
6 APPLICATION FORM APRIL 2020 (REVISION 4)
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Water Permit
M Stream/Surface Take M Damming M Groundwater Take
M Diverting Water [ Other (specify)

Discharge Permit

] Domestic Effluent to Land M General Discharge to Land [ Farm Dairy Effluent to Land/Water

O Air M Water O] Other (specify)
5 Is this application to replace an existing or expired resource consent(s)? [JYes M No
If Yes:
(a) Please state the resource consent number(s):
(b) Do you agree to surrender the existing resource consent once a new one has been issued:
[JYes [No
6 Is this application to change a condition of an existing resource consent? [Yes M No

If Yes, please state the resource consent number(s):

7 Please specify the duration sought for your resource consent(s) -
Only for new or replacement applications.

Construct & Operate Te Ruaotehauhau Water Storage Reservoir" years months

8 Do you also require consent(s) from a district council? MYes [JNo

If Yes, please complete the following:

Has it been applied for? MYes [JNo

Has it been granted? (if ves, please attach) CYes MNo

APPLICATION FORM APRIL 2020 (REVISION 4) 7



PART 3: Assessment of Environmental Effects (AEE)

1 An AEE must be provided with your application that has been completed in accordance

with the requirements of Schedule 4 of the RMA.

As a minimum, your AEE must include the following:

= Description of the environmental effects of the activity.

= Description of ways in which adverse environmental effects can be avoided, remedied or
mitigated.

= Names of people affected by the proposal.

= Record of any consultation you have undertaken, including with affected persons (if any).

= Discussion of any monitoring of environmental effects that might be required.

= Anassessment of the activity against any relevant objectives, policies, or rules in the Regional
Plans.

=  For a coastal permit, an assessment of your activity against any relevant objectives and policies
of the New Zealand Coastal Policy Statement.

= An assessment of effects on tangata whenua and their taonga.

This AEE needs to be provided in a separate document attached to this application form.

Any activity needing a resource consent will have some environmental effects. The council will not

accept an AEE that says there are no environmental effects from the activity.

You will need to complete the AEE at a level that corresponds with the scale and significance of the

effects that the activity may have on the environment. Depending on the scale of the activity, you

may need to get help from an expert(s) to prepare your AEE.

The council has a set of standard AEE forms for a selection of common activities. These AEE forms

do not cover the relevant objectives, policies, or rules in the Regional Plans nor effects on tangata

whenua. If you use one of these forms, then you will need to provide a separate assessment of

these matters. These AEE forms can be found on the council’s website www.nrc.govt.nz — “Forms

and Fees”.

It is important that you provide the council with a complete and well-prepared AEE, otherwise the

council may not accept your application.

If your application is for a change to a condition of resource consent under Section 127 of the RMA,

then your AEE only needs to cover the effects of the change being requested.

2 Assessment of Effects on tangata whenua and their taonga

The Regional Plan for Northland requires that an AEE must also include an assessment of the
effects on tangata whenua and their taonga if one or more of the following is likely:

= Adverse effects on mahinga kai or access to mahinga kai; or

=  Any damage, destruction or loss of access to wahi tapu, sites of customary value and other
ancestral sites and taonga with which Maori have a special relationship; or
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= Adverse effects on indigenous biodiversity in the beds of waterbodies or the coastal marine
area where it impacts on the ability of tangata whenua to carry out cultural and traditional
activities; or

= Adverse effects on taiapure, mataitai or Maori non-commercial fisheries; or
= Adverse effects on protected customary rights; or

= Adverse effects on sites and areas of significance to tangata whenua mapped in the Regional
Plan for Northland (refer Maps |Nga mahere matawhenua).

Your AEE must include an assessment of whether any of the above affects are likely to occur.

If they are likely to occur, then you will need to complete a Cultural Impact Assessment (CIA) and
provide this with your resource consent application. The Regional Plan for Northland provides
details of what must be included in this CIA, and should be referred to.

The best way to find out what the effects of your proposal may be on tangata whenua is to contact
local iwi/hapt groups (who represent tangata whenua) and discuss your proposal with them.
Council consents staff can provide a list of contact details for local iwi/hapi groups in the area of
your proposal. You can then send a copy of your proposal to these groups and seek feedback from
them prior to lodging your application. Some iwi/hapi have also developed iwi/hapi
Environmental Management Plans that are useful documents that can assist to identify issues of
concern to those iwi/hapi for activities occurring in their rohe. The iwi/hapd Environmental
Management Plans can be obtained directly from the iwi/hapl or from the council upon request.

3 Assessment of Affected Persons

If the adverse effects of your activity on a person are likely to be minor, or more than minor, then
that person is deemed to be an “affected person” for your resource consent application.

An affected person may include neighbouring land owners and occupiers, and/or organisations
such as the Department of Conservation, Land Information New Zealand (LINZ), Fish and Game
Council, lwi and Hap, and community groups.

If you do not think there will be any affected persons for your resource consent application, then
you do not need to provide any details on this matter in your AEE. However, the council will still
undertake an assessment of whether there are any affected persons as part of processing the
resource consent application.

If there are persons you have identified who may be affected, and you have discussed your
proposal with these persons, please record any comments made by them and your response, and
include this information with your application. If you have written approvals from these parties,
then these should be provided as well. The council has a written approval form that can be used
for this purpose.

Iwi Settlement Acts

If there is an Iwi Settlement Act that covers the area of your application, then there may be
“Statutory Acknowledgement” areas which could be adversely affected by your activity. If the
location of your activity is within, adjacent to, or may have an adverse effect on, a Statutory
Acknowledgement area, then you will need to assess whether the trustees of the Statutory
Acknowledgement are affected persons. Information about Statutory Acknowledgements in
Northland can be found on the council’s webpage at “Statutory Acknowledgements in Northland”.
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Checklist

The following information must be included in your application to ensure that is not returned as
incomplete under Section 88 of the RMA.

M  All applicable application form details have been completed.

M  Assessment of Environmental Effects in accordance with Schedule 4 of the RMA.

[J  Assessment of effects on tangata whenua and their taonga.

M  Site plan(s). These are required to be of good quality, and preferably electronically, to enable use in
resource consent documentation.

[J  Evidence of payment of the required minimum estimated initial fee.

] If you are applying for a coastal permit, evidence that you have provided notice of your application to

all groups who have applied for customary marine title in the location of your application and that
you have sought their view on the application. The council cannot legally accept an application
without evidence of this.
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Information Privacy Issues

The information you provide in this application is regarded as official information. It is required under the
provisions of the Resource Management Act 1991 to process this application. The information will be held
by the council and is subject to the provisions of the Local Government Official Information and Meetings
Act 1987, and the Privacy Act 1993. The information you provide in this application will generally be
available to the public.

Under Section 88 and/or 127 of the Resource Management Act 1991 (RMA), the undersigned makes this
application for resource consent(s).

1 I/We confirm that | have authority to sign on behalf of the person(s) named as the applicant(s)
for this application for resource consent.

2 I/We have read, and understand, all of the information contained within this application form,
including the requirement to pay any additional actual and reasonable costs for the processing of
the application.

3 I/We confirm that all of the information provided is true and correct and | understand that any
inaccurate information provided could result in my resource consent (if granted) being cancelled.

Signature(s): Date: 18/09/2020
Signature(s): Date: n
Signature(s): Date:

Please note that a signature is not required if submitting application electronically.
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ra F(lf NO”h Private Bag 752, Memoriol Ave
l ‘ District (ounCiI ‘ Kaikohe 0440, New Zealand

Freephone: 0800 920 029
Phone: (09) 401 5200
Fox: (09) 401 2137

Office Use Only

Application Number:
Email: ask.us@fndc.govt.nz

Website: www.fndc.govt.nz

APPLICATION FOR RESOURCE CONSENT OR FAST-TRACK RESOURCE CONSENT

(Or Associated Consent Pursuant to the Resource Management Act 1991 (RMA))
(If applying for a Resource Consent pursuant to Section 87AAC or 88 of the RMA, this form can be used to satisfy the
requirements of Form 9)

Prior to, and during, completion of this application form, please refer to Resource Consent Guidance Notes and
Schedule of Fees and Charges — both available on the Council’s web page.

1. Pre-Lodgement Meeting
Have you met with a Council Resource Consent representative to discuss this application prior to lodgement? Yes/No
2. Type of Consent being applied for (more than one circle can be ticked):

O Land Use O Fast Track Land Use* O subdivision @) Discharge

O Extension of time (s.125) @) Change of conditions (s.127) @) Change of Consent Notice (s.221(3))
O consent under National Environmental Standard (e.g. Assessing and Managing Contaminants in Soil)
O other (please specify)

*The fast track for simple land use consents is restricted to consents with a controlled activity status and requires you provide an
electronic address for service.

3. Would you like to opt out of the Fast Track Process? Yes /No

4. Applicant Details:

_ Te Tai Tokerau Water Trust
Name/s:

Electronic Address for  C/o Andrew.Carvell@taitokerauwater.com
Service (E-mail):

Work: 022 540 8714 Home:
6 Wood Road, Whangarei

Phone Numbers:

Postal Address:
(or alternative method
of service under
section 352 of the Act)

Post Code: 0110

5. Address for Correspondence: Name and address for service and correspondence (if using an Agent write their
details here).

Name/s: Ben Tait

Electronic Address for

Service (E-mail) ben.tait@wwla.kiwi

027 430 9020

Phone Numbers: Work: Home:

Williamson Water & Land Advisory

Postal Address:

(or alternative method it 54 Waimamauku Village Centre, 11F Factory Road
of service under

section 352 of the Act)

Auckland Post Code: 0812

All correspondence will be sent by email in the first instance. Please advise us if you would prefer an alternative means of
communication.
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6. Details of Property Owner/s and Occupier/s: Name and Address of the Owner/Occupiers of the land to which
this application relates (where there are multiple owners or occupiers please list on a separate sheet if required)

Name/s: See attached document titled "Application for Resource Consents To
~t O P VNP i - ,,,,_;,;'i

Property Address/: As above

Location

7. Application Site Details:

Location and/or Property Street Address of the proposed activity:

Site Address/ As above

Location:

Legal Description: Val Number:

Certificate of Title:

Please remember to attach a copy of your Certificate of Title to the application, along with relevant
consent notices and/or easements and encumbrances (search copy must be less than 6 months old)

Site Visit Requirements:

Is there a locked gate or security system restricting access by Council staff? Yes / No
Is there a dog on the property? Yes / No
Please provide details of any other entry restrictions that Council staff should be aware of, e.g. health and safety,
caretaker’s details. This is important to avoid a wasted trip and having to re-arrange a second visit.

8. Description of the Proposal:
Please enter a brief description of the proposal here. Attach a detailed description of the proposed activity and drawings (to
a recognized scale, e.g. 1:100) to illustrate your proposal. Please refer to Chapter 4 of the District Plan, and Guidance
Notes, for further details of information requirements.

See attached document titled "Application for Resource Consents To Construct & Operate

To Ruaotehathau Water Storaae- Reseroir"

If this is an application for an Extension of Time (s.125); Change of Consent Conditions (s.127) or Change or
Cancellation of Consent Notice conditions (s.221(3)), please quote relevant existing Resource Consents and
Consent Notice identifiers and provide details of the change(s) or extension being sought, with reasons for
reguesting them.

9. Would you like to request Public Notification Yes/No
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10. Other Consent required/being applied for under different legislation (more than one circle can be

ticked):
O Building Consent (BC ref # if known) O Regional Council Consent (ref # if known)
O National Environmental Standard consent O other (please specify)
11. National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect

Human Health:
The site and proposal may be subject to the above NES. In order to determine whether regard needs to be had to the NES please
answer the following (further information in regard to this NES is available on the Council’s planning web pages):

Is the piece of land currently being used or has it historically ever been O yes O no O don’t know
used for an activity or industry on the Hazardous Industries and Activities

List (HAIL)

Is the proposed activity an activity covered by the NES? (If the activity is O yes O no O don’t know
any of the activities listed below, then you need to tick the ‘yes’ circle).

O Subdividing land O Changing the use of a piece of land

O Disturbing, removing or sampling soil O Removing or replacing a fuel storage system

12. Assessment of Environmental Effects:

Every application for resource consent must be accompanied by an Assessment of Environmental Effects (AEE). This is a
requirement of Schedule 4 of the Resource Management Act 1991 and an application can be rejected if an adequate AEE is not
provided. The information in an AEE must be specified in sufficient detail to satisfy the purpose for which it is required. Your AEE may
include additional information such as Written Approvals from adjoining property owners, or affected parties.

Please attach your AEE to this application.

13. Billing Details:
This identifies the person or entity that will be responsible for paying any invoices or receiving any refunds associated with processing
this resource consent. Please also refer to Council’'s Fees and Charges Schedule.

Name/s: (please write Te Tai Tokerau Water Trust, c/o Andrew Carvell
all names in full)

andrew.carvell@taitokerauwater.com

Email:
Postal Address: 6 WOOdS Road, WhangaFEI

Post Code:_ 0110
Phone Numbers: work: 022 540 8714 Home: Fax:

Fees Information: An instalment fee for processing this application is payable at the time of lodgement and must accompany your application in order
for it to be lodged. Please note that if the instalment fee is insufficient to cover the actual and reasonable costs of work undertaken to process the
application you will be required to pay any additional costs. Invoiced amounts are payable by the 20" of the month following invoice date. You may
also be required to make additional payments if your application requires notification.

Declaration concerning Payment of Fees: I/we understand that the Council may charge me/us for all costs actually and reasonably incurred in
processing this application. Subject to my/our rights under Sections 357B and 358 of the RMA, to object to any costs, I/we undertake to pay all and
future processing costs incurred by the Council. Without limiting the Far North District Council’s legal rights if any steps (including the use of debt
collection agencies) are necessary to recover unpaid processing costs l/we agree to pay all costs of recovering those processing costs. If this
application is made on behalf of a trust (private or family), a society (incorporated or unincorporated) or a company in signing this application l/we are
binding the trust, society or company to pay all the above costs and guaranteeing to pay all the above costs in my/our personal capacity.

Name: Andrew Carvell (please print)

et/ 18 September 2020

Signature: (signature of bill payer — mandatory) Date:
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14. Important Information:

Note to applicant

You must include all information required by this form. The information must be specified in sufficient detail to satisfy the
purpose for which it is required.

You may apply for 2 or more resource consents that are needed for the same activity on the same form.

You must pay the charge payable to the consent authority for the resource consent application under the Resource
Management Act 1991.

Fast-track application

Under the fast-track resource consent process, notice of the decision must be given within 10 working days after the date
the application was first lodged with the authority, unless the applicant opts out of that process at the time of lodgement.
A fast-track application may cease to be a fast-track application under section 87AAC(2) of the RMA.

Privacy Information:

Once this application is lodged with the Council it becomes public information. Please advise Council if there is sensitive
information in the proposal. The information you have provided on this form is required so that your application for
consent pursuant to the Resource Management Act 1991 can be processed under that Act. The information will
be stored on a public register and held by the Far North District Council. The details of your application may also be
made available to the public on the Council’s website, www.fndc.govt.nz. These details are collected to inform the
general public and community groups about all consents which have been issued through the Far North District
Council.

Declaration: The information | have supplied with this application is true and complete to the best of my knowledge.

“Ben Tait
e:

Nam (please print)

. , 18 September 2020
Signature: (signature) Date:

(A signature is not required if the application is made by electronic means)

(please tick if information is provided)

Payment (cheques payable to Far North District Council)

A current Certificate of Title (Search Copy not more than 6 months old)
Copies of any listed encumbrances, easements and/or consent notices relevant to the application
Applicant / Agent / Property Owner / Bill Payer details provided
Location of property and description of proposal

Assessment of Environmental Effects

Written Approvals / correspondence from consulted parties

Reports from technical experts (if required)

Copies of other relevant consents associated with this application
Location and Site plans (land use) AND/OR

Location and Scheme Plan (subdivision)

Elevations / Floor plans

o 0O o 0O 0o 0o o 0o o o o o o

Topographical / contour plans

Please refer to Chapter 4 of the District Plan for details of the information that must be provided with an application. Please also refer
to the RC Checklist available on the Council’s website. This contains more helpful hints as to what information needs to be shown on
plans.

Only one copy of an application is required, but please note for copying and scanning purposes,
documentation should be:

UNBOUND SINGLE SIDED NO LARGER THAN A3 in SIZE


http://www.legislation.govt.nz/regulation/public/2003/0153/39.0/link.aspx?id=DLM230264#DLM230264
http://www.legislation.govt.nz/regulation/public/2003/0153/39.0/link.aspx?id=DLM230264#DLM230264
http://www.fndc.govt.nz/

Appendix B. Records of Title
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Guaranteed Search Copy issued under Section 60 of the Land
Transfer Act 2017
R.W. Muir
Registrar-General
of Land
Identifier NA53B/976
Land Registration District North Auckland
Date Issued 18 January 1983
Prior References
NA935/218
Estate Fee Simple
Area 21.7405 hectares more or less

Legal Description Lot 3 Deposited Plan 97908

Registered Owners
Mountain View Farms 2018 Limited

Interests

Subject to Section 206 Land Act 1924
11410890.2 Mortgage to Bank of New Zealand - 30.4.2019 at 4:36 pm

Transaction Id

Client Reference  chpublicc3

Guaranteed Search Copy Dated 1/09/20 2:03 pm, Page 1 of 2
Register Only
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017
FREEHOLD
Limited as to Parcels
Guaranteed Search Copy issued under Section 60 of the Land

Transfer Act 2017 Reg?ét\z\ellf-]\(gg:eral
of Land
Identifier NA768/20
Land Registration District North Auckland
Date Issued 27 July 1944
Prior References
DI 1C.266
Estate Fee Simple
Area 25.8999 hectares more or less
Legal Description Okokako Block
Registered Owners
D.G. Dixon & Son Limited
Interests
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017
FREEHOLD

Guaranteed Search Copy issued under Section 60 of the Land
Transfer Act 2017

R.W. Muir
Registrar-General
of Land

Identifier NA1034/210

Land Registration District North Auckland
Date Issued 22 July 1952

Prior References

NAPR203/57 WA 5561

Estate Fee Simple

Area 43.5037 hectares more or less
Legal Description Section 16S Remuera Settlement

Registered Owners
Bruce Campbell Bell as to a 1/2 share

Helen Sheila Bell as to a 1/2 share

Interests

Subject to Section 206 Land Act 1924
Subject to Section 8 Coal Mines Amendment Act 1950
5611679.2 Mortgage to Bank of New Zealand - 6.6.2003 at 9:00 am
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Guaranteed Search Copy issued under Section 60 of the Land
Transfer Act 2017
R.W. Muir
Registrar-General
of Land
Identifier 552150
Land Registration District North Auckland
Date Issued 15 November 2012
Prior References
NA388/229 NA388/280
Estate Fee Simple
Area 87.8420 hectares more or less

Legal Description Lot 2 Deposited Plan 442506

Registered Owners
D.G. Dixon & Son Limited

Interests

Subject to a right of way over part marked B and E on DP 442506 created by Court Order 3649
8999504.2 Consent Notice pursuant to Section 221 Resource Management Act 1991 - 15.11.2012 at 12:45 pm

Subject to a right of way and a right to convey electricity, telecommunications and computer media and water
over parts marked A, B and C on DP 442506 created by Easement Instrument 8999504.4 - 15.11.2012 at 12:45 pm

Some of the easements created by Easement Instrument §8999504.4 are subject to Section 243 (a) Resource
Management Act 1991 (See DP 442506)

Subject to a right to convey electricity, telecommunications and computer media over parts marked D, E and F
and a right to convey electricity and water over part marked G all on DP 442506 created by Easement Instrument
8999504.5 - 15.11.2012 at 12:45 pm

Subject to a right (in gross) to convey electricity, telecommunications and computer media over parts marked A
and D on DP 442506 in favour of Top Energy Limited created by Easement Instrument 8999504.6 - 15.11.2012 at
12:45 pm

Land Covenant in Easement Instrument 8999504.7 - 15.11.2012 at 12:45 pm
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017
FREEHOLD

Guaranteed Search Copy issued under Section 60 of the Land
Transfer Act 2017

R.W. Muir
Registrar-General
of Land

Identifier 878815

Land Registration District North Auckland
Date Issued 24 October 2019

Prior References

NA61D/332

Estate Fee Simple

Area 22.4904 hectares more or less
Legal Description Lot 5 Deposited Plan 533953

Registered Owners
Helen Sheila Bell as to a 1/2 share

Bruce Campbell Bell as to a 1/2 share

Interests

Subject to Section 59 Land Act 1948

Appurtenant hereto is a right to convey electricity and telecommunications created by Easement Instrument
11519443.5 - 24.10.2019 at 11:44 am

Land Covenant in Covenant Instrument 11519443.6 - 24.10.2019 at 11:44 am
Fencing Covenant created in Covenant Instrument 11519443.6 - 24.10.2019 at 11:44 am
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1. Introduction

Williamson Water & Land Advisory (WWLA) supported by a wider consortium of experts was commissioned by
the Te Tai Tokerau Water Trust in July 2020 to prepare technical reports and documentation required for
resource consent for a proposed 1.4 Mm? water storage reservoir in the catchment of the Te Ruaotehauhau
Stream. The reservoir is known as the Te Ruaotehauhau Stream Water Storage Reservoir (TRSWSR).

1.1 Background

The TRSWSR (previously referred to as MN-06) was identified as a potential water storage reservoir site
through the Northland Water Storage and Use Project (NWSUP) Pre-Feasibility Demand Assessment and
Design Study, undertaken by WWLA and other technical experts for Northland Regional Council (NRC) in
August 2019 (WWLA, 2020 a, b, c). In June 2020, the project was transferred to the Te Tai Tokerau Water
Trust, who commissioned advancement of the TRSWSR scheme with detailed design and consenting
programmes instigated.

The wider scope of works, undertaken to support consenting of the reservaoir, includes the following by the
indicated specialists:

e Consent documentation (WWLA);

e Ecological Assessment (Puhoi Stour);

e Archaeological Assessment (Geometria);

e Landscape Assessment (Simon Cocker Landscape Architecture);

e Geotechnical Assessment and Reservoir Conceptual Design (Riley Consultants); and
e Hydrological Assessment (WWLA).

This technical report presents the hydrological analysis and details the assessment of environmental impacts
and effects on downstream water users.

1.2 Report Structure

The report comprises descriptions of:

e A project overview (Section 2);

o A review of surface water allocation policy (Section 3);

e Catchment modelling overview (Section 4);

e Analysis of existing hydrological regimes and allocation (Section 5);
e Proposed storage reservoir and water takes (Section 6);

e Assessment of Environmental Effects (Section 7);

e Analysis of impacts on downstream water users (Section 8); and

e Summary and conclusions (Section 9).
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2. Project Overview

2.1 Location

A location overview of the proposed 1.4 Mm® TRSWSR is displayed in Figure 1. The reservoir is positioned in
the upper catchment of the Te Ruaotehauhau Stream, and will be used to service and support local horticultural
operations.

Full details of the conceptual design of the reservoir itself are presented in RILEY (2020) Geotechnical and Site
Suitability Assessment Water Storage Reservoir, Ohaewai.

Legend
State Highway
River [ Stream

0 1 2 km g : l: Reserveir Footprint

Figure 1. Project location overview map.

2.2 Water Resources

Stored water will arise from the following components:

e The reservoir will be filled through direct catchment inflows. A base flow will be maintained in the stream
downgradient of the reservoir.

e |tis currently proposed to harvest:

o High flows above the median, up to two times the standard deviation of flow at all times they are
available (and the reservoir is not full), and

o Low flow core allocation outside of the irrigation season (i.e. winter months) only.
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It should be noted, these water takes will be consented separately from the reservoir itself. Details of the two
takes are summarised in Table 1.

Table 1. Proposed water takes.

Minimum flow
Take type Rate (L/s) o Note
criteria (L/s)

High-flow take 0-451 29 Gravity inflow from median to median plus 2x Std. Dev.

Core allocation / low-flow take 3.0 5.9 Gravity inflow during winter only

2.3 Water Use Requirements

The storage reservoir is proposed to service local community irrigation demands. Based on the NWSUP Pre-
feasibility Design and Demand Study, the reservoir is expected to support up to approximately 390 hectares of
horticultural development (WWLA, 2020 d. in prep). The total aera of land serviced will ultimately depend on
community uptake.

This hydrology assessment has been undertaken on the assumption of a maximum daily demand of
16,160 m3/day during the irrigation season.
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3. Regulatory Framework

This section provides an overview of key policy regarding surface water allocation and takes from the Proposed
Regional Plan Northland (PRPN).

3.1 Allocation Limits

Allocation limits for streams are set to protect the health of aquatic ecosystems by capping the amount of water
that can be taken from a water body above a minimum flow or level for lakes. This enables natural fluctuations
in stream flow to occur, while providing somewhat for security of supply. An allocation limit along with a
minimum flow criterion is defined, with restrictions applying when stream flow reduces below the minimum flow
rate.

3.11 Core Allocation / Low-flow

NRC grouped networks of streams into freshwater management units based on common values of the water
bodies and the sensitivity of the values to change in flow as follows:

e Large River;

e Small River;

e Coastal River; and

e Outstanding Value River.

All rivers and streams of interest to this study are classified as small rivers, which implies minimum flow of 80%
MALF and an allocation limit of 40% of the MALF are relevant (Table 2).

Policy H.4.3 of the Proposed Regional Plan for Northland states, the quantity of river flow available for
abstraction below the median must not exceed the criteria outlined in Table 2, provided a minimum river flow is
maintained (Policy H.4.1).

Table 2. Minimum flow criteria and allocation limits for Northland’s rivers.

Management Unit Minimum Flow (% of 7-day Allocation Limit (% of 7-
MALF) day MALF)

Outstanding rivers 100% 10%

Coastal rivers 90% 30%

Small rivers 80% 40%

Large river 80% 50%

3.1.2 High Flow
When river flow is above the median flow, Policy C.5.1.10 states that the taking and use of water for a river that
is not a permitted or controlled activity, is a restricted discretionary activity. Matters of discretion include:

1. The timing, rate and volume of the take to avoid or mitigate effects on existing authorised takes and aquatic
ecosystem health.

2. Measures to ensure the reasonable and efficient use of water.

3. The positive effects of the activity.
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4. Catchment Modelling

The following section details the catchment modelling undertaken to characterise the existing hydrological
regime of the rivers and streams of interest.

The catchment model detailed in the sections below was based on the catchment model developed as part of
the NWSUP: Pre-Feasibility, and further refined for this increased detail assessment and calibrated against
newly available flow monitoring data.

Full details on the development of the original catchment model are provided WWLA (2020) NWSUP — Volume
2: Water Resources Analysis.

4.1 Available Data

The following sections summarise the available data used during the development of the catchment flow model
relevant to the TRSWSR hydrology study.

41.1 Climate Data

The nearest rain gauge to TRSWSR from NRC's rain gauge network is the Waitangi at Ohaeawai gauge,
located approximately 1.5 kilometres to the south-east. This met station has fifteen-minute rainfall data
covering the period from 25 June 1998 to present.

In order to provide a consistent method of supplying long-term (i.e. 1972 to present) rainfall and evaporation
data to all sub-catchment in the catchment model (i.e. including sub-catchments where no rain gauges exist),
the National Institute of Water and Atmospheric Research (NIWA) virtual climate station network (VCSN) data
were used.

The VCSN data provides estimates of daily rainfall and potential evapotranspiration on a 5 km regular grid,
covering all of New Zealand. Estimates of climate parameters are produced for each VCSN point on a daily
time-step based on spatial and temporal interpolation of recorded observation data at the nearest reliable
meteorological sites. A comparison of measured rainfall from NRC’s Waitangi at Ohaeawai gauge and the
nearest VCSN station is provided in WWLA (2020b), and showed good agreement between the two datasets.

Given the relatively small spatial scale of interest, a single VCSN point (Station ID: 30694), located
approximately three-kilometres northwest of the proposed TRSWSR, was used for the hydrology assessment.
Average monthly rainfall and evaporation for this location are displayed in Figure 2.



Te Tai Tokerau Water Trust J

Te Ruaotehauhau Stream Water Storage Reservoir Hydrology Study WWLA
250
= Rainfall (m)
225
Evaporation (mm)
200
175
— 150
£
£ 125
5 . o]
S 100
(a]
75
50
" RER
0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 2. Average monthly rainfall and evaporation.

41.2 Flow Data

Observed flow data were available from two locations downstream of the TRSWSR. These are summarised in
Table 3 and there locations shown in Figure 3. The two monitoring sites were used to provide a degree of
verification to the accuracy of simulated flows from the catchment model.

Table 3. Summary of available flow data.

Dataset Location Relative to TRSWSR Description Source
Pungatere at Sheehan Approx. 1.8 km downstream 1 spot gauging taken on 18/12/1991 NRC
Waiaruhe at SH1 Bridge | Approx. 9.1 km downstream 58 spot gaugings taken between 04/1978 and 03/2019 NRC

Figure 3. Location of available gauged flow data. (Refer A3 attachment at rear).

4.1.3 Consented Water Takes

A summary of consented water takes in close proximity to TRSWSR are displayed in Table 4 and Figure 4. Of
the four takes, two (highlighted in red) are located on the Te Ruaotehauhau Stream, downstream of the
proposed reservoir. The remaining two are in neighbouring catchments, and therefore will not be impacted
(either positively or negatively) by the reservoir.

Table 4. Consented water takes downstream of TRSWSR.

Annual Take

IRIS ID Source Purpose A Vs ()

AUT.017199.02.01 Dam Water Irrigation - Horticulture 3,850
AUT.017199.01.02 Surface Water Irrigation - Horticulture 7,150
AUT.017643.01.02 Surface Water Irrigation - Horticulture 15,960
AUT.028688.01.02 Surface Water Irrigation - Horticulture 28,800

Williamson Water & Land Advisory Limited
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Figure 4. Consented water takes downstream, or in close proximity to TRSWSR. (Refer A3 attachment at rear).

4.2 Soil Moisture Water Balance Model

In order to quantify the volume of water available for harvesting and storage, catchment models were developed
for Te Ruaotehauhau Stream.

The following subsections describe the available data used in developing the catchment flow models and the
development and calibration of these catchment flow models.

4.2.1 Overview

The Soil Moisture Water Balance Model (SMWBM) was utilised as the rainfall runoff model for this project. The
SMWBM is a semi-deterministic model that is parameterised via relationships to catchment physical
characteristics. Model functionality incorporates daily rainfall disaggregation and computation on an hourly
timestep during rain events, interception storage, surface runoff, surface ponding, solil infiltration, soil moisture
storage, sub-soil drainage, vadose zone flow and groundwater discharges for differing land physical
characteristics and use types. The model also contains an irrigation demand module. The vadose zone and
irrigation demand modules were not used in this assessment.

The SMWBM incorporates parameters characterising the catchment in relation to the following characteristics,
with a conceptual diagram of the SMWBM structure and functionality described in more detail in Appendix A.

e Interception storage;

e Evaporation losses;

e Soil moisture storage;

e  Surface runoff,

e Soil infiltration;

e Sub-soil drainage;

e Stream base flows; and

e The recession and/or attenuation of ground and surface water flow components.

4.3 Model Verification

The catchment models developed for NWSUP — Volume 2: Water Resources Assessment were utilised for this
assessment. Full details of the catchment model development and initial calibration are provided in the NWSUP
— Volume 2: Water Resources report (WWLA, 2020b).

The sub-sections below detail the model verification to available spot gauge data (Pungatere at Sheehan and
Waiaruhe at SH1 bridge) within the catchment of the TRSWSR.

Flow monitoring is currently being undertaken in the Te Ruaotehauhau Stream, at the location of the reservoir
wall. The catchment models will be further verified against the new data prior to submission of the water take
consents associated with the reservoir.
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431 Pungatere at Sheehan

A comparison of modelled and observed flow at the Pungatere at Sheehan monitoring site is presented in
Figure 5 and Figure 6, on a linear and log-y axis respectively. In general, there is good agreement to the
single low-flow spot gauging. However, the lack of data points and absence of high flow measurements
prevents firm conclusions from being made on model calibration at this location.
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Figure 5. Comparison of modelled and observed flow at Pungatere at Sheehan.
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Figure 6. Comparison of modelled and observed flow at Pungatere at Sheehan on a logarithmic y-axis.

4.3.2 Waiaruhe at SH1 Bridge

A comparison of modelled and observed flow at the Waiaruhe at SH1 Bridge monitoring site is presented in
Figure 7 and Figure 8, on a linear and log-y axis respectively. In general, there is good agreement to the flow
gaugings. The simulated flow demonstrated good agreement to available low and medium-high flow spot

gauging data points.

Williamson Water & Land Advisory Limited
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Figure 7. Comparison of modelled and observed flow at Waiaruhe at SH1 Bridge.
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Figure 8. Comparison of modelled and observed flow at Waiaruhe at SH1 Bridge on a logarithmic y-axis.

4.3.3 Overall Statement on Model Verification

The catchment flow model is considered to have demonstrated good agreement to the available spot gauge
data at Pungatere at Sheehan and Waiaruhe at SH1 Bridge. However, due to the lack of available flow
gaugings, quantifiable model performance metrics (e.g. PBIAS and NSE) could not be calculated.

In addition, as the SMWBM simulates a closed water balance system, and there is good confidence in the
rainfall input data (as described in WWLA, 2020b — Appendix B), this provides additional confidence in the
overall volume of water simulated (groundwater + surface water) is held by the modelling team.

Overall, the model is considered to provide appropriate representation of daily streamflow dynamics for the
purpose of this consent application. Flow monitoring data is currently being collected at the location of the
reservoir wall and will be used to further verify the catchment model prior to submitting the water take consent

application associated with the reservoir.

Williamson Water & Land Advisory Limited
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5. Existing Hydrological Regimes

The catchment models described in Section 4 were used to simulate streamflow from 1972 to present at three
representative reference locations in order to characterise the existing flow regimes of the Te Ruaotehauhau
and Pekapeka Streams. A similar analysis is presented and compared in Section 7.1 on flows simulated
representing post construction of the reservoir and water takes.

The analysis includes the following component for each assessment location:

The analysis includes the following components for each assessment location:

e Flow hydrographs and flow duration curves: used to visually demonstrate change, along with standard
statistics such as the 7-day mean annual low-flow (7-day MALF), and FRE3 (annual average number of flow
events exceeding 3x the median flow).

e The 7-Day MALF statistic: is important as it forms the basis of low-flow allocation regulations under the
PRPN, with the minimum flow criteria and allocable flow being defined as a proportion on the 7-Day MALF.

o The FRES statistics: is the number of floods per period of interest (year or season) greater than three times
the relevant median flow. FRE3 provides an index of flow variability that is ecologically relevant i.e. the
frequency of eco-system disturbance that is needed for a balanced ecosystem composition (periphyton,
macro-invertebrates and other biota to co-habitat). Larger values of FRE3 are more desirable than smaller
values.

51 Flow Assessment Locations

Three representative flow assessment locations were selected to compare the existing streamflow regime (this
section) and post reservoir and streamflow take construction (Section 7.1). These locations are displayed in

Figure 9, and are described as follows:

e Proposed TRSWSR Embankment Wall: This assessment site represents the location immediately
downstream of the TRSWSR embankment wall, and thus the location of greatest impact from harvest direct
catchment inflows;

e 1,200 m Downstream of TRSWSR: This assessment site represents the location 1,200 m downstream of
the proposed reservoir Embankment wall; and

o Downstream of Waikahikatea Confluence: This assessment site represents the location immediately
downstream of the Waikahikatea confluence.

Figure 9. Representative assessment locations and their catchments. (Refer A3 attachment at rear).

The existing flow regimes of these assessment locations are summarised in the sections below.

511 TRSWSR Embankment Wall

The hydrograph and flow duration curve for Te Ruaotehauhau Stream downstream of the embankment wall
assessment location are presented in Figure 10 and Figure 11, respectively and summary flow statistics are
presented in Table 5.
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Simulated historic streamflow at this location ranges from approximately 2.1 L/s to a maximum of 3,188 L/s, with
a median of 28.9 L/s.

High flow events occur in response to rainfall events, while stream baseflow exhibits a seasonal pattern, with
higher baseflow occurring during winter, and low-flows during summer.
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Figure 10. Simulated flow hydrograph for TRSWSR Embankment Wall assessment location.
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Figure 11. Simulated flow duration curve for TRSWSR Embankment Wall assessment location.

Williamson Water & Land Advisory Limited 11
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Table 5. Flow statistics for TRSWSR Embankment Wall assessment location.

Statistic Value
Minimum (L/s) 21
Median (L/s) 28.9
Maximum (L/s) 3,188
7-Day MALF (L/s) 75
FRE3 (count) 22

5.1.2 1,200 m Downstream of TRSWSR

The hydrograph and flow duration curve for Te Ruaotehauhau Stream at the 1,200 m downstream of TRSWSR
assessment location are presented in Figure 12 and Figure 13, respectively, and summary flow statistics
presented in Table 6.

Simulated historic streamflow at this location ranged from 2.8 L/s to 4,287 L/s, with a median flow of 38.8 L/s.
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Figure 12. Simulated flow hydrograph for 1,200 m Downstream of TRSWSR assessment location.

Williamson Water & Land Advisory Limited 12
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Figure 13. Simulated flow duration curve for 1,200 m Downstream of TRSWSR assessment location.

Table 6. Flow statistics for 1,200 m Downstream of TRSWSR assessment location.

Statistic Value
Minimum (L/s) 2.8
Median (L/s) 38.8
Maximum (L/s) 4,287
7-Day MALF (L/s) 10.1
FRE3 (count) 22

5.1.3 Downstream of Waikahikatea Confluence

The hydrograph and flow duration curve for the Downstream of Waikahikatea Confluence assessment location
are presented in Figure 14 and Figure 15, respectively, and summary flow statistics presented in Table 7.

Simulated historic streamflow at this location ranged from 5.3 L/s to 7,998 L/s with a median flow of 72.4 L/s.
Streamflow at this location is approximately twice that of the upstream assessment location, owing to the larger

catchment areas associated with the Pungatere Stream and Waikahikatea Stream that enter upstream of this
assessment location.
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Figure 14. Simulated flow hydrograph for Downstream of Waikahikatea Confluence assessment location.
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Figure 15. Simulated flow duration curve for Downstream of Waikahikatea Confluence assessment location.
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Table 7. Flow statistics for Downstream of Waikahikatea Confluence assessment location.

Statistic Value
Minimum (L/s) 53
Median (L/s) 72.4
Maximum (L/s) 7,998
7-Day MALF (L/s) 18.8
FRE3 (count) 22

Williamson Water & Land Advisory Limited
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A summary of daily average flow statistics along with key water take consenting metrics for each of the
assessment sites are presented in Table 8.

Table 8. Summary of existing daily average flow regime statistics for key assessment locations.

Statistic

Catchment Area (km?) [ha]

Minimum (L/s)

Median (L/s)

Maximum (L/s)

7-Day MALF (L/s)

Minimum Flow Criteria (80% MALF)

Run of River Allocation Limit (40% MALF)
FRE3 (count)

TRSWSR
Embankment

3.0 [301]

21
28.9
3,187
7.5
6.0
3.0
22

1,200 m
Downstream
TRSWSR

4.1 [408]

2.8
38.8
4,287
10.1
8.3
4.0
22

Downstream of
Waikahikatea
Confluence

7.6 [762]
5.3
72.4
7,998
18.8
15.0
75
22



s

WWLA

6. Proposed Storage Reservoir
Full details of the conceptual design of the reservoir itself are provided in RILEY (2020) Geotechnical and Site
Suitability Assessment Water Storage Reservoir, Ohaewai. The design of reservoir is shown Figure 16, with

key physical dimensions summarised in Table 9.

Figure 16. Reservoir design drawing. (Refer A3 attachment at Rear).

Table 9. Reservoir characteristics.

Property Value
Dam crest Level (m) 207 m RL
Fully supply level (m) 205 m RL
Storage at full supply level (m®) 1,400,000
Max. water depth at full supply (m) 17

Emergency spillway width (m) 40 (at base)
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7. Assessment of Environmental Effects

The following sections detail the assessment of hydrological environmental impacts associated operation of the
proposed TRSWSR water storage reservoir on downstream surface water flow regimes.

7.1 Impacts on Surface Water Flow Regimes
The impacts on surface water flow regimes were characterised by comparing a simulation of the existing flow

regime (Section 5) with the flow regime post completion of the reservoir at the three representative flow
assessment locations (Section 5.1).

7.1.1 Reservoir Operation

The conceptualised historic operation of the storage reservoir is presented in Figure 17, in regards to key inflow
and outflow volumes, and changes in reservoir storage. The impact of these takes and release on the
downstream flow regime at the three representative locations are then discussed in the sections below.
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Figure 17. Reservoir operation — change in storage volume (top), and storage inflows and releases (bottom).

Williamson Water & Land Advisory Limited 17
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7.1.2 TRSWSR Embankment Wall

Comparisons of the flow duration curve and flow hydrograph under natural flow (simulated existing regime) and
flow with the reservoir present are presented in Figure 18 and Figure 19, respectively. As this location is
immediately downstream of the reservoir, it represents the location of largest impact due to the storage of above
median direct catchment inflows.

As indicated in Figure 18, a significant proportion of high flow is captured (harvested) by the reservoir. This has
the effect of reducing high flow variability and frequency of flushing flows immediately downstream of the
reservoir. The frequency of spills, or flushing flows from the reservoir will largely depend on the management
regime and weather systems (i.e. back to back high flows during winter when the reservoir is full).

As demonstrated by the next downstream representative assessment location (Section 0), the proportional
change in flow regime quickly diminishes with increasing distance downstream, as lateral catchment inflows
increase and additional tributaries join the Te Ruaotehauhau Stream.
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Figure 18. Comparison flow duration curve at the TRSWSR Embankment Wall assessment location.
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Figure 19. Example sub-set comparison of flow hydrographs at the TRSWSR Embankment Wall assessment location.
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A comparison of the flow statistics between the two scenarios is presented in Table 10.

Table 10. TRSWSR Embankment Wall assessment location flow statistics.

Statistic Natural Flow Flow with
Reservoir
Minimum (L/s) 21 2.0
Median (L/s) 28.9 25.0
Maximum (L/s) 3,188 3,051
7-Day MALF (L/s) 75 71
FRE3 (count) 22 12

7.1.3 1,200 m Downstream TRSWSR

Comparisons of the flow hydrograph and flow duration curve under natural flow (simulated existing regime) and
flow with the reservoir present, at 1,200 m downstream of the TRSWSR reservoir, are presented in Figure 20
and Figure 21, respectively. The impact of capturing above high flows in the reservoir as a proportion of total
flow at this location has further reduced in comparison to upstream location.
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Figure 20. Comparison flow duration curve at the 1,200 m Downstream TRSWSR assessment location.
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Figure 21. Comparison of flow hydrographs at the 1,200 m Downstream TRSWSR assessment location.

A comparison of the flow statistics between the two scenarios is presented in Table 10.

Table 11. 1,200 m Downstream TRSWSR assessment location flow statistics.

Statistic Natural Flow Flow with Reservoir
Minimum (L/s) 2.8 2.7

Median (L/s) 38.8 35.5
Maximum (L/s) 4,287 4,151

7-Day MALF (L/s) 10.1 9.8

FRE3 (count) 22 15

7.1.4 Downstream Waikahikatea Confluence

WWLA

Comparisons of the flow hydrograph and flow duration curve under natural flow (simulated existing regime) and
flow with the reservoir present, at one kilometre downstream of the reservoir, are presented in Figure 22 and

Figure 23, respectively. The impact of capturing high flows in the reservoir is minimal at this location as

demonstrated by a small change in the FRE3 value from 22 to 19 with the reservoir.

Williamson Water & Land Advisory Limited
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Figure 22. Comparison flow duration curve at the Downstream Waikahikatea Confluence assessment location.
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Figure 23. Comparison of flow hydrographs at the Downstream Waikahikatea Confluence assessment location.
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A comparison of the flow statistics between the two scenarios is presented in Table 10.

Table 12. Downstream Waikahikatea Confluence assessment location flow statistics.

Statistic Natural Flow
Minimum (L/s) 53
Median (L/s) 72.4
Maximum (L/s) 7,998
7-Day MALF (L/s) 18.8
FRE3 (count) 22

Williamson Water & Land Advisory Limited
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7.2 Impacts on Interactions with Groundwater

The reservoir may cause a small localised rise in groundwater levels due to reservoir seepage. If so, this would
be considered to have a positive environmental impact, as it would act to increase stream baseflow. While this
positive environmental impact is identified, such impacts are still considered to be minor.
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8. Impact on Downstream Water Users

The following sections provide detail on the potential effect on downstream water users associated with the
presence and operation of the proposed TRSWSR only, and does not detail those associated with proposed
pumped water takes, as these are to be consented separately.

There are two currently consented surface water take downstream of the proposed reservoir (Figure 4 and
Table 13). The purpose of these consents is listed as “to take water for pasture irrigation”. No other consented
surface water takes occur downstream until directly before the outlet to the ocean.

Table 13. Consented water takes downstream of TRSWSR.

Consent Number Purpose Max. Rate Annual
(L/s) Allocation (m3/yr)
AUT.017199.01.02 Irrigation 2.08 7,150
AUT.028688.01.02 Irrigation 3.33 28,800
8.1 Impact of Core Allocation (Low-flow) Take

The proposed core allocation take for direct inflows to the reservoir will only occur during winter. As the
downstream consented takes (Table 13) are for irrigation of pasture, the consents would only be utilised during
summer. Therefore, it is considered there will be no effect on downstream consented water takes associated
with a winter core allocation take for direct inflows to TRSWSR.

8.2 Impact of High-Flow Take

The harvesting of high flows will not negatively affect the downstream consented water take. The reservoir high
flow take will only occur during times of above median flow at the reservoir (> 29 L/s), and therefore, there will
be at least 23.6 L/s in excess of the consented take rate passing downstream of the reservoir during periods of
high flow harvesting. In addition, the consented irrigation take is not likely to be operational during times of
high-flow taking (i.e. wet periods).

In terms of takes permitted under a Regional Plan or by Section 14(3)(b) of the Resource Management Act
1991, total daily take per property downstream of the lowest point of proposed taking is estimated at:

a) 10 cubic meters (equivalent to 0.116 L/s), or

b) 30 cubic metres (equivalent to 0.347 L/s) for the purposes of dairy shed wash down and milk cooling
water,

Flows below the median (up to 28 L/s) will not be harvested and will bypass the reservoir. Therefore, significant
water remains available for permitted takes during periods of high flow harvesting. The median flow of 29 L/s at
the location immediately downstream of TRSWSR embankment is equivalent to 250 permitted takes at 0.116
L/s, or 83 permitted takes at 0.347 L/s. In addition, catchment flow increases with increasing distance
downstream as additional lateral inflows occur and tributaries join.

Based on the above, the potential negative impacts on downstream water users are considered to be no more
than minor.
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Summary

This hydrology study considered the hydrological impacts of:

the operation of the proposed TRSWSR;

harvesting of high flow direct catchment inflows into the reservoir, from the median up to two times the
standard deviation of flow;

a core allocation (low-flow) take of direct catchment inflows, during winter only.

The following key conclusions were drawn from the hydrology study:

The largest impact on streamflow in Te Ruaotehauhau Stream is directly downstream of the reservoir due to
the capture of above median flows within the reservoir upstream. As all below median flow is bypassed,
there is no change in streamflow during periods of below median flow (50% of the time). During winter
there will be a small reduction (3.0 L/s) due to the core allocation take.

The change in streamflow as a proportion of the total flow, due to upgradient capture of direct inflows,
decreases with increasing distance downstream of the reservoir as lateral catchment inflows occur and
additional tributaries join. The general variation in streamflow is largely similar to the simulated natural
streamflow regime at the Waikahikatea Confluence assessment location.

There are two consented water takes downstream of TRSWSR, both for pasture irrigation. These
consented takes will not be negatively impacted by the proposed winter core allocation, or the high flow
take.
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Appendix A. SMWBM Parameters

Parameter

ST (mm)

SL (mm)

FT
(mm/day)

ZMAX
(mm/hr)

ZMIN
(mm/hr)

POW (>0)

PI (mm)

Al (-)

R (0,1)

DIV (-)

TL (days)

GL (days)

Name

Maximum soil water content
Soil moisture content where

drainage ceases.

Sub-soil drainage rate from soil
moisture storage at full capacity

Maximum infiltration rate

Minimum infiltration rate

Power of the soil moisture-
percolation equation

Interception storage capacity

Impervious portion of catchment

Evaporation — soil moisture
relationship

Fraction of excess rainfall
allocated directly to pond storage

Routing coefficient for surface
runoff

Groundwater recession parameter

Description

ST defines the size of the soil moisture store in terms of a
depth of water.

Soil moisture storage capacity below which sub-soil drainage
ceases due to soil moisture retention.

Together with POW, FT (mm/day) controls the rate of
percolation to the underlying aquifer system from the soil
moisture storage zone. FT is the maximum rate of percolation
through the soil zone.

ZMAX and ZMIN are nominal maximum and minimum
infiltration rates in mm/hr used by the model to calculate the
actual infiltration rate ZACT. ZMAX and ZMIN regulate the
volume of water entering soil moisture storage and the
resulting surface runoff. ZACT may be greater than ZMAX at
the start of a rainfall event. ZACT is usually nearest to ZMAX
when soil moisture is nearing maximum capacity.

POW determines the rate at which sub-soil drainage
diminishes as the soil moisture content is decreased. POW
therefore has significant effect on the seasonal distribution
and reliability of drainage and hence baseflow, as well as the
total yield from a catchment.

PI defines the storage capacity of rainfall that that is
intercepted by the overhead canopy or vegetation and does
not reach the soil zone.

Al represents the proportion of the catchment that is
impervious and directly linked to surface water drainage
pathways.

Together with the soil moisture storage parameters ST and
SL, R governs the evaporative process within the model. Two
different relationships are available. The rate of
evapotranspiration is estimated using either a linear (0) or
power-curve (1) relationship relating evaporation to the soil
moisture status of the soil. As the soil moisture capacity
approaches, full, evaporation occurs at a near maximum rate
based on the daily pan evaporation rate, and as the soil
moisture capacity decreases, evaporation decreases
according to the predefined function.

DIV has values between 0 and 1 and defines the proportion of
excess rainfall ponded at the surface due to saturation of the
soil zone or rainfall exceeding the soils infiltration capacity to
eventually infiltrate the soil, with the remainder (and typically
majority) as direct runoff.

TL defines the attenuation and time delay of surface water
runoff.

GL governs the attenuation in groundwater discharge or
baseflow from a catchment.

WWLA

Calibrated
Value

448

0.5

5.2

0.8
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Description

QOBS defines the initial volume of water in the stream at the

WWLA

Calibrated
Value

126,900

model start period and is used to precondition the soil

moisture status.

Used to determine the rainfall event duration and pattern.

Parameter Name
QOBS Initial stream volume
(m®/day)
AA, BB Coefficients for rainfall
disaggregation.
Total Evaporation
(PE)
LEGEND

Model Input/Primary Output

Evaporation from

<l
8 Model Storage
(.

Model Function

Model Inputs
DR - daily rainfall (mm/day)

interception storage

(PE)

Evaporation from

Rainfall
R

Rainfall disaggregation
into hourly intervals if daily
rainfall used (DR, A, B)

Interception Storage

(P))

0.22, 0.216

PE - daily potential evaporation (mm/day)

Parameters (user defined)

Pl - Interception storage capacity (mm)

ST - Soil moisture storage capacity (mm)

SL - Soil moisture storage where groundwater
percolation ceases (mm)

Al - Impervious portion of catchment connected to
drainages (%)

ZMIN - Minimum infiltration rate (mm/hr)

ZMAX - Maximum infilration rate (mm/hr)

R - soil evaporation equation option

TL - Surface routing coefficient (days)

GL - Groundwater recession parameter (days)

DIV —Proportion of effective rainfall that ponds
versus becoming surface runoff

FT — Maximum rate of sub-soil drainage
(percolation) (mm/day)

POW - Power of the soil moisture-percolation curve

A & B — parameters used to define shape of rain
storm on a daily basis

Model Outputs

Interception loss (mm/day)

Soil evaporation (mm/day)

Ponded water storage content (mm)

Pondage evaporation (mm/day)

Soil moisture storage content (mm)

Percolation (sub-soil drainage) (mm/day)

Groundwater storage content (mm)

Surface water runoff (instantaneous) (mm/day)

Attenuated surface water runoff (mm/day)

Groundwater discharge (mm/day)

Surface ponding

(PE)

Evaporation from
soil moisture storage
(PE,R,S)

Figure 24. Schematic overview of the SMWBM.
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Surface Ponding

Net rainfall partiioning Split between Surface
(infitration function) Ponding and Runoff
(A, ZMIN, ZMAX; S, ST) (DV)

Soil Moisture Storage
(ST, SL, S)
Surface runoff routing
(TL)
Sub-soil drainage
(FT, POW)

Groundwater Storage

(=TT )
Groundwater discharge
or baseflow routing
(GL, GWS)

Total Catchment
Discharge
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Appendix B. SOURCE Modelling

The SOURCE modelling framework was utilised to model the conceptual operation of the storage reservoir and
effects on the downstream flow regime. SOURCE is a hydrological modelling platform developed by the
Australian research and not for profit organisation eWater. The platform is comprised of an interface integrating
various models (as plugins) and internal tools designed to simulate and extract results for all aspects of water
resource systems at a range of spatial and temporal scales.

The schematic modelling component of SOURCE was used to model the conceptual storage operation. The
schematic model comprises of a series of linked nodes, representing individual components of the scheme, and
rules and constraints on the transfer of water between nodes.

A schematic of the SOURCE model setup is shown in Figure 25.

The key node types used in the scheme storage optimisation modelling included:

Storage Nodes — are used to represent storages such as dams, reservoirs, weirs and ponds. Storage
Nodes calculate the daily water balance and are governed and constrained by inflows, physical limits on
discharges (i.e. outflow pipe or pump capacities), downstream demands and gains (direct rainfall on
reservoirs) and losses (evaporation for the reservoir surface). The storage node was configured based on
the current conceptual design of the reservoir (WWLA, 2020c).

Inflow Nodes — provide a source (inflow) of water to Storage Nodes. Inflow Nodes were configured with
time series extracted from the catchment models (Section 4Error! Reference source not found.),
representing direct catchment inflows to the reservoir and take locations.

Supply Point Nodes — define a location where water can be extracted to meet a demand required by
Water User Nodes. Supply Point Nodes provide a means of constraining extractions (takes) based on
physical constraints such a maximum pumping capacity, or when reservoir storage volumes are above or
below a specified level.

Water User Nodes — define a water take demand profile, and are always located immediately downstream
of a Supply Point Node. Water user nodes simply represent a water take (demand) from a Storage Node,
on the condition that sufficient volume of water is available within the storage, and the take is within the
constraints of the upstream Supply Point Node. A water user node was configured for the irrigation take.
The irrigation take was defined based on the outputs of the SMWBM _Irr model (WWLA, 2020a), for a 100-
hectare irrigable area, and a peak application rate of 4.3 mm/day.

Pipe Junction Nodes — are used to transfer water between locations, and to represent pump stations in a
water supply system. They operate using a rules-based ordering system. Pipe junction nodes were
configured to represent the harvesting of water to storage in the reservoir. Pipe junctions were used to
simulate the harvesting of above median flows from the Te Ruaotehauhau Stream, upstream of the
reservoir.
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GEOTECHNICAL AND SITE SUITABILITY ASSESSMENT
TE RUAOTEHAUHAU WATER STORAGE RESERVOIR, OHAEWAI

1.0 Introduction

Riley Consultants Ltd (RILEY), along with Williamson Water and Land Advisory Ltd (WWLA)
and other project partners, has been commissioned by the Te Tai Tokerau Water Trust
(TTTWT) to prepare documentation to support a resource consent application to construct and
operate the proposed Te Ruaotehauhau Water Storage Reservoir, located west of Ohaewai.

The purpose of the reservoir is to provide a secure source of irrigable water for horticulture
and non-ruminant agricultural use within the mid-north region. It is one of several options
identified by the Northland Water Storage and Use Project (NWSUP): Pre-feasibility Demand
Assessment and Design Study. This site was previously referred to as MN-06.

This location was initially short-listed due to its central location within and elevated above the
mid-north command area, geological setting, and proximity to Lake Omapere among other
criteria. The current proposal is for a 21m high embankment dam capable of storing 1.4Mm?
at full supply level. An initial potential impact classification (PIC) by RILEY indicates that the
dam will be High PIC due primarily to its location upstream of Ohaewai.

This report outlines typical design, construction, and operational considerations for the
reservoir, outlined with reference to the New Zealand Society of Large Dams (NZSOLD) Dam
Safety Guidelines.

The primary objectives of the geotechnical and site suitability assessment is to:

o Assess the geological context of the dam site and reservoir basin, and how this
influences dam concept options, design considerations, safety, water retention and
reservoir slope integrity.

e Assess if any geological or geotechnical conditions exist that could prohibit safe and
cost-effective dam construction and operation.

e Refine the most suitable dam type and conceptual arrangements for appurtenant
structures based on geological, geotechnical, ecological and hydrological
considerations.

¢ OQOutline recommendations for the progression of the project through detailed design
investigations and detailed design.

At the time of writing this report, additional intrusive geotechnical investigations (machine
boreholes and laboratory testing) were being undertaken to support future detailed design.
This report, therefore, provides an assessment based on present understanding using
available geotechnical information captured to-date. The findings presented will need to be
reviewed and updated once machine boreholes and laboratory testing can be completed.

GEOTECHNICAL ENVIRONMENTAL CIVIL WATER RESOURCES
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1.1 Supporting Documents

This report should be read in conjunction with RILEY Report Ref: 200240-F titled Hydrology
and Hydraulics which covers aspects such as temporary flood diversion during construction,
spillway requirements and an initial dam failure and consequence assessment.

2.0 Site Description and Topography

The proposed Dam site is located on a volcanic plateau at the confluence of Te Ruaotehauhau
and Waitaia streams, approximately 2.5km upstream of Ohaewai, Northland.

Topography comprises a generally flat terrace on the left abutment and moderate slopes on
the right, each formed by pre-historic lava flows (Figure 1). The catchment is predominantly
in pasture, with isolated areas of wetland and forest predominantly along riparian margins.

Figure 1: View west from right abutment along main dam alignment. Te Ahuahu scoria cone
partly obscured by fog in the middle background.

The stream running through the site meanders around the inferred boundary between separate
volcanic lava flows. The main channel is slightly incised into weathered rock and is less than
10m wide at its base and up to about 100m wide at its highest point (RL 200m). The stream is
fed by springs emanating at several locations within the reservoir basin. This stream, along with
a number of others, flow eastwards to the Waitangi estuary where it joins the Bay of Islands.

Lake Omapere is located 3km to the west of the site and is 30m higher in elevation than the
proposed Dam site.

1 September 2020
Riley Consultants Ltd
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3.0 Geotechnical Site Investigations and Laboratory Testing

3.1 Investigation Scope

Geotechnical investigations have been undertaken at the site, involving:

¢ An initial review of broad geotechnical issues across the mid-north region as part of
the Northland Water Storage and Use project: Pre-feasibility Demand Assessment and
Design Study.

o A site walkover assessment of the dam alignment and reservoir surrounds including
detailed geomorphic field mapping.

e Excavation of eleven test pits spread across the dam embankment, borrow areas and
reservoir basin. Retrieval of bulk soil samples for future laboratory testing.

o Advancement of six cone penetration tests (CPTs) to a maximum depth of 9.7m.
The above scope of investigation is deemed appropriate to support a preliminary feasibility
assessment and preliminary design to support an application for resource consent. Further
investigation will be required to support detailed feasibility and final design to support an

application for building consent. The requirement for and scope of additional deep
investigations required to support detailed design are discussed in Section 7.0.

3.2 Desktop Study and Initial Site Visit

A high-level review of available geotechnical information across the Kaipara and mid-north
was undertaken as part of the wider assessment. This looked into likely ground conditions
and the potential variability across several reservoir sites, and for highlighting any known
regional hazards that should be considered in the context of shortlisting and concept design
for the water storage and distribution scheme.

Information was obtained from the following sources:

e 1:250k Geological Map 2 — Whangarei, GNS Science 2009.

o New Zealand Geology Webmap v.2.3 https://data.gns.cri.nz/geology/.

e New Zealand Active Fault Database v3.3 https://data.gns.cri.nz/af/.

e New Zealand Landslide Database v.4.1 https://data.gns.cri.nz/landslides/.

e Geotechnical investigation information contained in the New Zealand Geotechnical
Database https://www.nzgd.org.nz.

e Photoblique images captured in 2017 and 2018.
¢ Information relating to known recent or historic large dam projects nearby.

o Walkover of this site.
3.3 Geomorphic Field Mapping

Comprehensive geomorphic mapping of the reservoir basin and surrounds including gullies
and steeper slopes was undertaken by a senior engineering geologist from RILEY during field
investigations. This enabled surface exposure and subsurface information to be correlated to
published geological map of the area, the results of which are summarised on RILEY
Dwg: 200240-101.

1 September 2020
Riley Consultants Ltd
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3.4 Test Pits

Eleven test pits were excavated by Far North Roading using a 15t hydraulic excavator under
the guidance and supervision of RILEY. Test locations were spatially distributed across the
dam embankment and reservoir basin in key areas of interest.

Six test pits were excavated as part of the embankment foundation investigation (TP1 to TP6),
four in the potential borrow areas within the reservoir basin (TP8 to TP10), and one near the
auxiliary spillway (TP7).

All test pits were extended to a target depth of 5m or earlier refusal on competent rock.
A RILEY engineering geologist inspected exposures within the test pits, logging the materials
encountered, and any geological structures in general accordance with the New Zealand
Geotechnical Society (NZGS) Guidelines. Bulk samples were retained for future laboratory
testing.

3.5 Cone Penetration Tests

Six cone penetration tests with piezocone enhancement (CPTu) were advanced by
Underground Investigation Ltd using a Georig 220 with a 10cm? 100MPa probe.

All tests were undertaken within the dam embankment footprint, advancing to refusal at a
maximum depth of 9.7m (CPT6). All CPT tests reached refusal due to failure of ground
anchors that provide resisting force to the test rig.

4.0 Investigation Results

4.1 Geological Setting

Regional geology comprises Kerikeri Volcanic Group Early to Late Pleistocene basalt of the
Kaikohe — Bay of Islands Volcanic Field underlain by Northland Allochthon (1:250k QMAP 2
Whangarei, GNS Science 2009).

The provisional dam location has been selected within a local gully on a volcanic plateau
formed by lava flows inferred to originate from three prominent scoria cones: Tarahi Volcano
to the south, Maungakawakawa to the south-west, and Te Ahuahu to the north-west.
GNS Science (2009) indicates that the age of these volcanos is in the range 60ka (thousand
years) to 1,400ka. Older deposits, in the order of 1,800ka to 9,700ka are indicated to the north
and south of these volcanos and may underly the younger volcanic deposits at the site. Other
studies of the Kaikohe — Bay of Islands Volcanic Field (e.g. Dr Bruce Hayward, ‘Out of the
Ocean into the Fire’) suggest that all the volcanoes erupted in the last 300,000 years, and that
many are likely younger than 100,000 years.

‘Geology of the Whangarei Area’ (GNS Science, 2009) describes the typical eruption
sequence of volcanism in the Kaikohe-Bay of Islands volcanic field. Typically, there is an initial
vent-opening explosion, which is followed by weakly energetic eruption of ash, scoria and
bombs, fluid lava effusion follows. The volcanic deposits are constrained by topography of
the time, often filling valleys, and burying deposits of alluvium.

The site is located on the lower northern slopes of the Tarahi volcano, which forms the highest
scoria cone in the Kaikohe Volcanic Field, approximately 140m above the surrounding flows.
The Maungakawakawa volcano to the west forms a 60m high scoria cone that breached to
the north-west and formed radially running volcanic flows. The Te Ahuahu volcano forms a
prominent scoria cone rising 100m above its east-west trending flows below.

1 September 2020
Riley Consultants Ltd
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Due to the eroded nature of the Tarahi and Maungakawakawa volcanoes, they are both
interpreted to be older than the Te Ahuahu. Basalt lava typically has a low viscosity erupting
with effusive volcanism.

The Kaikohe — Bay of Islands Volcanic Field is underlain at depth by structurally complex units
of tectonically intercalated sandstone and mudstone of the Northland Allochthon. The
materials of the Northland Allochthon are inferred to rest on basement rock of the Waipapa
(Composite) Terraine. The basement Waipapa Group greywacke rock is indicated to be at a
depth greater than 500m below ground level (bgl).

4.2 Observations from Site Walkover

The following observations were made by RILEY during the geomorphic and geologic field
mapping undertaken on 6 to 7 May 2020.

The dam site is located at the boundary of three intercalated basaltic lava flows: the left
abutment originating from the Te Ahuahu volcano (north), the right abutment from the Tarahi
volcano (south), and west extent of the reservoir from the Maungakawakawa volcano (west).
The flows formed by the Te Ahuahu volcano form a wide ridge that gently slopes east, where
the flows formed by the Maungakawakawa and Tarahi volcanoes slope more moderately
north-west and north.

There were no obvious signs of large-scale slope instability on the abutments of the Dam site.
Observed instability is limited to localised small scale rockfall on the left abutment and shallow
soil movement on the right abutment. Both these areas are adjacent to the main stream
channel and assessed to be due to toe-erosion and resulting oversteepening of the slopes.
The shallow soil movement is typically observed as terracettes.

Springs were observed around the reservoir basin at several locations, often found at the
heads of gullies, as well as within several test pits perching at the contact between the
residually weathered soils and underlying rock.

Outcrops of slightly weathered basaltic boulders are typically observed at the surface of the
Tarahi lava flows, and not the Te Ahuahu and Maungakawakawa flows. This is likely due to
the gentle slopes formed by the Tarahi lava flows and its younger age. The boulders typically
range from 0.5m to 2.0m in diameter.

Slightly upstream of the proposed Dam site near the intersection of two stream channels, is a
flat-lying area at the base of the slopes, which due to its close-proximity to the stream and
geomorphology, may include deposits of alluvium.

4.3  Ground Model
4.3.1 Stratigraphy

Surficial soils observed in test pits were predominantly described as dark reddish brown with
purple and orange silt and clay with minor fractions of sand, gravels and cobbles. These are
interpreted as residually weathered basalt of the Kerikeri Volcanic Group.

The weathering depth was variable but generally in the order of a few metres thick, beneath
which unweathered, hard basalt was encountered. Deeper weathering was generally
observed on the right abutment, suggesting the deposits from Tarahi volcano are likely to be
older than on Te Ahuahu Volcano on the left.
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Basaltic rock is known to weather more rapidly and variably compared to other volcanic rock
types. As these materials are potentially deposited by explosive volcanic episodes, potential
ash, lapilli, blocks and scoria layers between flows at depth cannot be discounted. Further,
being a relatively recent flow deposit means that intercalated or overlapping flows with
intermediate soil deposits that have been preserved are possible. For these reasons, a range
of soil and rock properties are possible beneath the dam site and these will be investigated as
part of detailed design. Permeability of the intact basalt rock will be governed by the
persistence, width and orientation of cooling joints and other defects, which can result in very
high permeabilities.

Scoriaceous gravels, ash and lapilli were identified in the borrow area at the base of TP10
from 4.3m to 4.6m+ and extends to an unknown depth. This material may have rafted down
with lava flows from the breached scoria cone of the Maungakawakawa volcano located to the
west of the site and may contain materials that could have high permeability.

Beneath all units is sandstone and mudstone of the Northland Allochthon, and below that
basement Waipapa Group greywacke rock at depth.

Simplified ground models have been developed based on the information captured to-date.
These are summarised in the following sections. Refer to RILEY Dwgs: 200240-103 and -104.

4.3.2 Left Abutment

The ground model comprises firm to stiff, silt and clayey silt with slight to moderate plasticity
interpreted as residual Kerikeri Volcanics in the upper few meters. Underlying this is
weathered basalt originating from the Te Ahuahu volcano. Outcrops of rock and boulders at
the surface towards the stream channel indicate that rock is at a shallow depth in this area
(Figure 1). As this is one of the younger lava flows in the area, the basalt encountered by the
test pits and CPTs could be underlain by older lava flows and other deposits, such as alluvium.
The depth of the Northland Allochthon has not yet been confirmed here.

4.3.3 Right Abutment
The description here applies to both the right dam abutment and also to the auxiliary spillway.

The ground model comprises several meters of firm to very stiff, silt and clayey silt with non to
moderate plasticity interpreted as residual Kerikeri Volcanics. Underlying this is weathered
basalt originating from the Maungakawakawa volcano. This volcano is inferred to be one of
the older in the area, and therefore, has a deeper weathering profile compared to the left
abutment. Underlying this basalt is likely to be older lava flows and other deposits, such as
alluvium. The depth of the Northland Allochthon has not yet been confirmed here.

4.3.4 Foundation

Within the main valley section, the ground profile transitions between two lava flows outlined
above. At the transition between flows there is often greater variability variable. The active
stream channel can also increase weathering rates and initiate erosion. Soft alluvium within
or adjacent to the stream channel is also likely. The depth of the Northland Allochthon has
not yet been confirmed here.

4.3.5 Groundwater

Springs were observed around the reservoir basin at several locations, often found perching
at the contact between the residually weathered soils and fresh rock where there is a large
permeability contrast.
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Moderate seepage flows were encountered within TP1 to TP3, TP5, and TP6 at depths of
between 3m to 4m bgl immediately above the soil rock interface. These seepages appear to
be spring-fed and have a general downslope trend toward the nearest stream channel.

On the left abutment, groundwater is only a few meters below ground level; on the right
abutment groundwater was not observed above the stream channel. Within the main valley
section, groundwater is likely to be at or near the same level as the stream invert.

Groundwater located within localised basalt and scoria aquifers and is used as a source for
irrigation wells and municipal supply in the area.

Defining the location, thickness and hydraulic properties of the soil and rock units, along with
improving understanding of the site hydrogeology and any aquifer units present, will be a key
focus of future drilling work.

4.4 Dam Fill Borrow Areas

A possible borrow area for Dam fill was identified upstream of the proposed dam site to the
west of the stream channel, as indicated on the appended RILEY Dwg: 200240-101.
Additionally, excavations to form the auxiliary spillway will provide material that could be
reused in dam construction.

Test pits TP7, TP8, TP9, TP9A, and TP10 undertaken by RILEY were sited to provide an
assessment of the suitability of the soil material within this area. These test pits encountered
3m to 4m of cohesive silt and clay with slight to moderate plasticity, which could be suitable
as earthfill subject to further assessment. Recorded shear strengths were typically between
50kPa and 200kPa+ i.e. stiff to very stiff conditions.

Other potential borrow areas around the reservoir basin could be considered depending on
volume requirements.

Unweathered rock, such as that observed near ground surface on the left abutment, and
possibly some excavated during excavation of the auxiliary spillway, could be suitable for
reuse as riprap on the upstream face subject to further assessment.

5.0 Natural Hazards

5.1 Seismicity

Seismic/earthquake risk in Northland is generally low by national standards, with no recorded
large earthquakes since records began (c. 1840).

Seismicity here is dominated by distributed or background seismicity used to model historical
earthquakes, rather than known active fault sources in the area. No fault sources are known
to exist in the vicinity of the site, with the closest active fault being a possible northern
extension of the Kerehepu Fault in the Hauraki Golf nearly 200km away. Inactive faults
associated with the emplacement of the Northland Allochthon are noted to occur throughout
the area, and are not considered to require specific consideration for design.

Notwithstanding that, seismic aspects will be a design consideration and being a High PIC
means that specific assessment will be undertaken to inform detailed design.
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This will typically involve evaluation of the following scenarios during detailed design:

e Operating Basis Earthquake (OBE) — The earthquake for which a dam, appurtenant
structure, and gate/valve system that fulfils a dam safety function is designed to remain
operational, with any damage being minor and readily repairable following the event.
It is considered that an annual exceedance probability (AEP) of 1 in 150 is appropriate
for the OBE.

o Safety Evaluation Earthquake (SEE) — The earthquake that would result in the most
severe ground motion, which a dam structure must be able to endure without
uncontrolled release of the reservoir. It is considered that AEP of 1 in 10,000 is
appropriate for the SEE based on the assessed High PIC.

e Controlling Maximum Earthquake (CME) — The maximum earthquake on a seismic
source that is capable of inducing the largest seismic demand on a dam.

Due to the long recurrence interval design events, seismic parameters for use in design of a
High PIC dam are normally established by a site-specific seismic hazard assessment by a
technical specialist, using a probabilistic analysis. We are aware of two such studies
undertaken for the following large High PIC dams in Northland:

1. Kerikeri Irrigation Dams, 10km north-east of the site (GNS Science, 2015).
2. Whau Valley Dam, west of Whangarei (GNS Science, 2012).

Both studies provide recommended ground motions for the SEE. Additionally, the Whau
Valley Dam study provides estimates for a M6.5 normal faulting earthquake at a distance 20km
from the site. In the absence of any nearby known active fault, this earthquake is used to
develop a default minimum ultimate limit state (ULS) spectrum in NZS 1170.5 in low seismic
regions, such as Northland.

Based on present information, the site would be classed as either Site Class B ‘rock’ or
Class C ‘shallow soil’ in accordance with NZS 1170.5.

5.2 Liquefaction

Qualitative assessment of materials encountered during excavation of the test pits was
undertaken to identity potential soil types that may be susceptible to liquefaction. All materials
were described as either firm to stiff cohesive silt and clay or rock, which are not considered
susceptible for liquefaction or considerable strength loss on cyclic loading.

A preliminary liquefaction assessment was also undertaken on the CPT results using updated
methods (e.g. 1&B 2014) and ground motions provided in the above seismic studies. Results
indicate that the soils are either sufficiently plastic or dense to liquefy, and this will be confirmed
once additional investigations are completed to support detailed design.

These preliminary results from the seven CPTs, together with the low regional seismicity,
indicates that liquefaction is unlikely to pose a significant risk to this dam. Notwithstanding
this, consideration of potential for liquefaction in deeper soil layers will be assessed once
machine borehole findings are available.

As noted, fine grained soils with significant plasticity are not considered liquefiable. However,
soft or sensitive cohesive sediments can be subject to cyclic softening. The mechanism for
this softening is similar to liquefaction insofar as high intensity cyclic loading can cause
significant shear strains to accumulate, with a corresponding increase in pore pressure and
reduction in shear strength. This will be considered further during detailed design.
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5.3 Volcanic Activity

The Kaikohe — Bay of Islands field is generally considered to be dormant, and many of the
volcanos are thought to have erupted in the last 100ka. Geologists are continuing work to
date volcanos in the field. Dr Bruce Howard refers to Te Puke and Tauanui volcanos as
among the youngest centres in the field with dates of 75ka, and 45ka, respectively. Work is
continuing amongst geologist to estimate the recurrence interval of volcanic eruption within
the field. Kear and Thompson (1964) suggested 1ka to 2ka, but GNS Science (2009) indicate
it is probably much longer than this.

Volcanos within the Kaikohe — Bay of Islands field have dominantly been identified as
monogenetic, meaning each volcanic sequence forms a new volcanic vent rather than erupting
from an existing volcano. For this reason, the volcanic hazard affects the entire volcanic field
rather than specific volcanos, such as those surrounding the site. Bogalo (2000) estimated
that a future basalt eruption within the field would directly affect by an area of up to 78km?,
including lava flows typically 5km in length and ashfall over an area up to 20km?.

There are no practical steps that can be taken from a design perspective to mitigate the
volcanic hazard. Emergency preparedness and resilience should be considered.

5.4 Landslides

Landslides can threaten the dam embankment or safe operation of the reservoir in a variety
of ways. Examples include:

o Reservoir operation could result in reactivation or new landslides around the reservoir
basin impacting the dam, appurtenant structures, adjacent land or increasing
sedimentation.

¢ Landslide-generated waves impacting communities adjacent to the reservoir, or to the
dam itself resulting in overtopping.

e Excavations for embankment foundation preparation, or to form the spillway channel,
could initiate ground movement.

Geomorphic mapping of the dam abutments and reservoir basin did not identify any signs of
large scale or deep-seated slope instability, and is generally not anticipated within this volcanic
setting.

Signs of small-scale surficial landslips developed at the rock/soil contact, minor rockfalls, and
shallow soil creep were observed. These features are reasonably common in the area and
often manifest after periods of extended rainfall. The key features of interest were located
near or below the proposed maximum reservoir line as shown on RILEY Dwg: 200240-101.
As the intention is to draw down the reservoir either partially or fully across a season, reservoir
operation may exacerbate or promote minor slumping or slips developing around the reservoir
basin that will be need to be specifically assessed.

Long-term excavations are proposed at the borrow area and in forming the auxiliary spillway.
The former will likely involve excavations in the order of 3m to 4m deep; the latter could be
more significant up to 9m deep. All cut slopes will be specifically assessed as part of detailed
design to ensure target factors of safety will be met, in particular where slopes will be fully or
intermittently submerged, such as the borrow area.
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Generally, the dam concept does not involve any long-term slope toe excavations or slope
surcharging. The soils strengths indicated from the in-situ shear strength testing, do not
indicate any obvious slope instability hazard in the slopes within the reservoir basin or dam
abutments. Notwithstanding this, further consideration of stability for any permanent cut
slopes required to form the spillway and borrow area as outlined above are necessary, as well
as stability of temporary excavations required for undercutting of soft unsuitable soils in the
dam footprint. Options such as battering, benching or slope retention could be considered to
improve factors of safety should this be required.

Slopes across the region comprising of Northland Allochthon material are known to be prone
to instability. While Northland Allochthon is present beneath the volcanic deposits,
investigation at the site to-date has not encountered it at shallow depths, where it would
influence the stability of the slopes.

5.5 Flooding

Detailed analyses of the site catchment, temporary flood diversion during construction, and
permanent spillway facilities are provided in the Hydrology and Hydraulics Assessment
(RILEY Ref: 200240-F).

6.0 Preliminary Dam Design

Whilst a number of potential geotechnical hazards have been considered, based on the
investigations undertaken to-date, we have not identified any specific geotechnical hazards
that indicated the possible dam site is unsuitable. The following provides comment on specific
elements considered for preliminary design.

6.1 Dam Type and Spillway

The site topography and interpreted ground model indicate conditions suitable for an
embankment dam. Based on a storage requirement of 1.4Mm3, the dam embankment would
be up to approximately 21m high in the main valley section and around 400m long. Only the
central portion (~50m in length) is in the order of 10m to 20m high, with majority of its length
on the left abutment being generally less than 5m.

A preliminary design cross section is presented in Figure 2 and on the appended RILEY
Dwg: 200240-105. The embankment has up- and down-stream slope batters of
1V:3H (horizontal : vertical) and 1V:2H with a 5m wide mid-height bench, and minimum 5m
wide crest. A wider crest could be considered depending on future access requirements.

The embankment itself could be zoned, utilising selected low-permeability, cohesive silt and
clay as the upstream shoulder and general earthfill (probably still cohesive material) in the
downstream shoulder. The zones would be separated by a central chimney drain with blanket
or finger drain outlets to control seepage and internal erosion. The embankment would be
founded on stiff residual soil or weathered rock, with preparation involving grouting, dental
treatment and keyways as required.

A low-level conduit installed within the valley floor at the toe of the left abutment would provide
temporary flood diversion during construction, house both a residual flow pipe and supply
pipes and provide emergency dewatering facilities. The current concept includes both
service/primary and auxiliary spillways. The service spillway could be incorporated into either
the left or right abutment; the auxiliary spillway is envisaged to be formed beyond the right
abutment, discharging to the stream approximately 200m below the dam. The service spillway
could also be incorporated within the auxiliary spillway. Refer to RILEY Dwg: 200240-106.
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Figure 2: Preliminary Dam Cross Section
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The concept design outlined above is based on the Kerikeri irrigation dams constructed in the
early 1980s. The two Kerikeri dams are both higher, also High PIC, are underlain by similar
Kaikohe — Bay of Islands Volcanic rock and were constructed using similar residual soil.
These have largely performed well since their construction in the mid-1980’s.

6.2 Design Standards

The Dam has been assessed as having a High PIC (refer RILEY Ref: 200240-F). Design
standards in keeping with a High have, therefore, been adopted in accordance with the
NZSOLD Guidelines as follows:

e Operating Basis Earthquake (OBE): 1:150 AEP ground motion.

e Seismic Evaluation Earthquake (SEE): 1:10,000 AEP ground motion developed by a
probabilistic approach.

¢ Inflow Design Flood (IDF): 1:10,000 AEP event to Probable Maximum Flood (PMF).

Performance standards and recommended factors of safety are nominated by the NZSOLD
Guidelines for a range of operational and emergency scenarios. Minimum stability
requirements adopted for design for non-seismic load cases are as set outin Table 1. Seismic
performance standards are set out in Table 2.
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Table 1: Minimum Factors of Safety for Slope Stability — Static
Assessment (reproduced from NZSOLD, 2015)

End of Upstream and | 1.3
construction downstream
before reservoir

filling

Long-term Downstream | 1.5
(steady state

seepage, normal
reservoir level)

Full or partial Upstream 1.2w 1.3
rapid drawdown

Table 2: Minimum Requirements for Slope Stability — Seismic
Assessment (reproduced from NZSOLD, 2015)

Minimum
Factor of Safety

or Acceptable
Deformation

Extreme (applied | Upstream and | 1.0
as pseudo-static | downstream

load)
OBE (consider Upstream and | Generally 1.0. Minor
embankment downstream deformations are
response) acceptable provided
the dam remains
functional and the
resulting damage is
easily repairable
SEE (consider Upstream and | Deformations are
embankment downstream acceptable provided
response) they do not lead

to an uncontrolled
release of the
impounded contents

Post-earthquake | Upstreamand | 1.2t0o 1.3
downstream

6.3 Foundations and Abutments
6.3.1 Foundation Treatment

Soils observed within the embankment footprint were generally stiff, low-permeability,
cohesive and are non-liquefiable. Shear vane testing at regular intervals in test pits typically
recorded undrained shear strengths in the range of 50kPa to 200kPa+, i.e. stiff to very stiff
consistency. Discrete zones of saturated silts had shear strengths as low as 30kPa.
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Based on the above, only a nominal stripping and undercut up to a few meters appears to be
needed to remove any soft zones for stability or settlement purposes, i.e. to ensure the
foundation has sufficient strength and to limit consolidation settlement. Preliminary 1D
settlement analyses suggest expected settlements are within manageable ranges. It is
possible that a full undercut is only warranted within the main valley section where the
embankment is highest, and this should be subject to further assessment.

In addition to the above, foundation grouting and dental treatment to seal any open voids or
joints if these are encountered (noting that none have been identified to-date), or alternatively
an upstream clay blanket, such as those constructed for the Kerikeri dams, may be required
to limit foundation seepage through jointed basalt beneath the dam.

6.3.2 Abutment Treatment

The depth to unweathered rock on the left abutment is in the order of 3m to 4m, and whilst
this would be relatively straightforward to excavate, such an undercut may not be required
given the lower embankment height as the loads imposed on the ground are smaller and the
potential leakage path is longer. This also applies to the right abutment where the depth to
rock appears much deeper and may not be feasible to excavate down to.

Dam fill could then be keyed in and compacted against the abutments. If potentially dispersive
or high permeability soils are encountered in the abutments, it is envisaged this will be
removed completely to the underlying cohesive horizon and benched into the abutment.

6.4 Reservoir and Abutment Leakage

The site geology includes stratigraphy with the potential for high permeability layers, such as
basaltic, ash, tephra and scoria. Potential leakage beneath the reservoir or beneath the dam
foundation or around the abutments, with associated erosion of soil through open joints within
the underlying rock, is therefore, considered as potentially the most significant geotechnical
issue associated with the reservoir.

Natural springs observed within the reservoir basin, some emerging some distance
downstream (200m to 300m north-east) on the true-left and slightly above stream level at the
dam centreline, indicate the potential for existing flow pathways within the underlying rock.
These features may require local drainage and monitoring, or upstream lining if the source
can be identified.

Operation of the Kerikeri irrigation dams on similar geology indicate that seepage is not
excessive but does emerge beyond a ridge in the northern dam. Similar seepage could be
expected here on the around the abutments, albeit that the seepage paths are reasonably
long. The strong stream flows observed on-site suggest that stream losses are not significant
and may relate to the upper soils within the valley providing a low-permeability capping, i.e.
natural lining.

Further work is required during detailed design to better understand the site hydrogeology and
how groundwater will flow through the site as a result of the proposed reservoir. Seepage
through the foundation and around the abutments should be a key focus area for this work.

If required, options such as grouting beneath the embankment and lining sections of the
reservoir, or partial lining with natural clay or a geomembrane, could be considered should
future investigation and assessment indicate treatment is warranted.
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6.5 Borrow Area Fill Suitability

Preliminary design indicates the following earthwork quantities will be required to construct
the reservoir:

e Fill for dam embankment: 143,270m?3.
e Excavation of unsuitable in dam foundation: 19,600m3.
e Excavation for auxiliary spillway: 92,610m?3.

¢ Balance of excavation from borrow area: 50,660m? plus additional from unsuitable and
topsoil strip.

The earthworks quantities were estimated with following assumptions:

e Excavations for the dam foundation assume a nominal 0.5m strip plus 3m deep keyway
within the main valley.

¢ No material from the foundation excavation is reused as dam fill.
¢ Volume of topsoil from auxiliary spillway excavation is ignored.

¢ No bulking or compaction factors applied.

Based on inspection of materials encountered within test pits and by the CPTs, and experience
working with similar residual volcanics, the silt and clay in the potential borrow area and
spillway excavation appear generally suitable for use earthfill in dam construction as it has a
high fines content and plasticity, is not known to be dispersive, generally has good strength
properties and will result in a low-permeability material once recompacted. This should be
subject to laboratory testing during detailed design to confirm. The soils may be sensitive to
moisture changes during placement and compaction that will require an experienced
contractor to achieve design requirements. Gravel and boulder-sized inclusions, such as
those identified in some of the test pits a few meters below ground level, will also need to be
considered.

Bulk fill should be constructed from cohesive material with a compacted permeability no
greater than 10"m/s and likely orders of magnitude less. Once compacted, the earthfill should
perform well in terms of low-permeability and shear strength as outlined above. Earthworks
consent is likely to be required for sourcing fill from on-site sources.

Specialist filter material for internal chimney and blanket drains, may need to be specifically
processed and imported from a nearby quarry to suit the dam fill grading. Riprap for upstream
wave protection should be able to be sourced from within the reservoir or nearby.

6.6 Seepage and Internal Erosion

Seepage flow through the embankment itself is anticipated to be minor owing to the
low-permeability silt and clay fill proposed. As outlined above, defensive measures such as
chimney, blanket and toe drains, and abutment drains beneath the downstream fill shoulder
flanking the abutments designed to comply with no-erosion filter criteria will be incorporated
into the design.

A critical element for seepage design is the low-level outlet pipe penetration. The stiffness
contrast between the pipe and the surrounding soil leads to the potential for differential
movement, and the challenges associated with recompacting fill adjacent to pipe haunch
zones.
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A number of defensive design features are provided for the outlet pipe including:

e Concrete encasement of the conduit, to eliminate the potential for un-compacted fill
within the pipe haunch zone.

¢ Sloped sides to the concrete encasement, to minimise the potential for cracking in the
event of dam fill settlement.

¢ Inclusion of a filter compatible drainage surround to the culvert.

o De-pressurisation of the culvert once it has finished functioning as the construction
diversion. Filling and emptying the reservoir will be by means of a smaller pressurised
pipe suspended within the main concrete pipe.

6.7 Spillway

The preliminary design incorporates both a service and auxiliary spillway as shown on
RILEY Dwg: 200240-102. During detailed design, consideration will be given to located the
service spillway on either the left or right abutments, or potentially incorporating this function
within the auxiliary spillway.

The service spillway will be designed to have a very low-risk of erosion for the more frequent
flood events; the auxiliary spillway, potentially in conjunction with the service spillway, will be
designed to accommodate the probable maximum flood (PMF) events possible at the site.

We note that some erosion repair work may be required after extreme flood events when the
auxiliary spillway operates, but not such that would allow the uncontrolled release of the
reservoir. Both spillways would discharge into the stream downstream of the dam.

The concept design shows the auxiliary spillway excavated into natural ground beyond the right
abutment. TP7 located within the proposed auxiliary spillway encountered very stiff silt and clay
to the target depth of 5m. The requirement for and extent of erosion protection measures, such
as energy dissipation structures or riprap will be considered as part of detailed design.

7.0 Further Assessment

Information retrieved from the geotechnical investigations to-date have provided information
on the shallow geology within the dam embankment footprint, borrow area and across the site
generally.

Six machine boreholes are proposed, along the dam footprint, to investigate the continuity of
materials to a much greater depth. In-situ permeability (Lugeon/packer) testing will be
undertaken within these boreholes. Following completion of these, the ground model will be
reviewed and updated to inform detailed design.

Bulk soil samples have been retained from the test pits. These, in combination with selected
samples from the machine boreholes, will be delivered to an IANZ soil laboratory for them to
perform a suite of tests to better understand material characteristics and behaviour. Such
information will be used to inform detailed design of the reservoir including material suitability
for dam construction, strength parameters, and construction processes. A suite of laboratory
testing will be confirmed following a review of the ground model after the completion of the
boreholes. Testing will include Atterberg limits, hydrometer grading curves, compaction
testing and other tests required for design of the dam.
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8.0 Limitation

This report has been prepared solely for the benefit of the Te Tai Tokerau Water Trust as our
client with respect to the brief. The reliance by other parties on the information or opinions
contained in the report shall, without our prior review and agreement in writing, be at such
parties’ sole risk.

Recommendations and opinions in this report are based on data from limited test positions.
The nature and continuity of subsoil conditions away from the test positions are inferred, and
it must be appreciated that actual conditions could vary considerably from the assumed model.
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+187.90 0.80] X ]
L 0.50m Grades to trace cobbles to boulders, highly weathered |X — i
-1 |\basalt subangulartosubrounded IR s
L =< |
L Clayey SILT; reddish brown with grey and pinkish white X__ v P=94kPa ]
L inclusions. Very stiff, moist, moderately plastic X R=16kPa |
+187.20 1.50 X i
I |\1.30m Grades to orangish brown with ight yellow specks X" ]
L % |
[ SILT with trace clay; light orange. Firm, wet, slightly plastic X )
L) X « P=50kPa ]
L x R=16kPa |
X
L X i
X
+186.20f 250 X « P=38kPa |
L X R=16kPa |
L SILT with trace clay and trace sand; pale pinkish grey with X i
+ orange and white inclusions. Firm to stiff; wet to saturated, x x g
r 3 non to slightly plastic x « P=75kPa |
L % X R=13kPa |
L X i
L X |
X
j X i
X
[ X « P=91kPa |
L X R=25kPa |
-4 ' x A 4 -
L 4.00m Grades to purplish grey, saturated % x i
L % |
L X i
L X i
L X |
L X |
X
L % |
+183.70[ . 5.00 X ]
[ Highly weathered, black with orange staining, BASALT; /7 i
- strong. Recovered as cobbles and boulders, angular - g
+183.207 550/ [BASALTLAVA FLOW] | 1
[ EOH @5.50 m i
SKETCH/PHOT .| | | |smEmMAP
L L
I Bt el e =+ =+~
A A S SO S
L L
I [ U N B R R R p—
L L
T Tt i e R
A S A L R A B .
m
L L
A A T S B
L L
50
i i e e i e et i "
I D N O D N S AR R B
L L
- ; -]
[ . i P | | | | 115,000
Shoring/Support: SAMPLES AND TESTING l:’ Nonew Remarks
Stability: ® Grab Sample (Disturbed) N
= . i Water Strike
-xX Bulk Sample (Disturbed) SlowSeep ¥ \water Ri
fe—— —— Y Scala Penetrometer (blows/50mm) & Ta e A'Set
A ~ Insitu Vane Shear Strength (kPa): l:’ Rapid Inflow £ Time (minutes)
r— " | F  PrPeakR Residual TERMINATION DUE TO
D | B UTP: Unable to penetrate
I ¢ Lab Testing: PSD: particle size dist. |:| Target depth D Collapse
I, OMC: optimum moisture cont.; MDD .
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Northland Irrigation Scheme MNO6 - Ohaeawai RILEY Dwg: 200249-102
Job No.: Start Date: 08-05-20 | Ground Level ( LINZ): | Co-Ordinates (NZTM2000): TPOS8
200240 Finish Date: 08-05-20 197.9m E 1,677,852.0 N 6,087,631.0
Client: Hole Depth: Sheet:
Te Tai Tokerau Water Trust 5.50m 1 of 1
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Shoring/Support: SAMPLES AND TESTING GROUNDWATER Remarks
Stability: ® Grab Sample (Disturbed) None i Water Strik
XX Bulk Sample (Disturbed) l:’ sowseep ¥ Water R-” e
fe—— —— Y Scala Penetrometer (blows/50mm) & Ta e _'Set
A ~ Insitu Vane Shear Strength (kPa): l:’ Rapid Inflow £ Time (minutes)
r— " | F  PrPeakR Residual TERMINATION DUE TO
D | B UTP: Unable to penetrate
I ¢ Lab Testing: PSD: particle size dist. |:| Target depth D Collapse
I, OMC: optimum moisture cont.; MDD .
(o} max dry density; Disp: dispersivity |:| Refusal Machine limit
All dimensions in metres | Contractor: ) Rig/Plant Used: Logged by:| Checked by:
Scale 1:50 Far North Roading Ltd Machine Excavator (15 tonne) AHL SRO
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Fax:
Project: Location: Hole position: No.:
Northland Irrigation Scheme MNO6 - Ohaeawai RILEY Dwg: 200249-102
Job No.: Start Date: 08-05-20 | Ground Level ( LINZ): | Co-Ordinates (NZTM2000): TP0O9
200240 Finish Date: 08-05-20 202.7m E 1,677,664.7 N 6,087,685.3
Client: Hole Depth: Sheet:
Te Tai Tokerau Water Trust 410 m 1 of 1
SN| = . o = 5| o
22 g Geological Description o § | Field Strength Defect Description g s
> < . . [%) = °© . .
q, 3 (refer to separate Geotechnical and Geological (=] 3 (type, orientation, spacing, 5 < In-si Lab Testin
& 2 Information sheet for further information) o =2 SS'Dnll 2;' Rock rougess,persencs aprtr, g 8 situ / Lab Testing
Infilling
+202.70 #32535 | BaE000zs 0,00 95
+202.50[  0.20| TopSOIL |4 ]
X
202 20: 0.50] x 1
+202. . X -
L SILT, minor clay; light greyish brown. Very stiff, moist, slightly [x—  P=219kPa ]
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Ix —
L —x| ]
—1 Silty CLAY; puple grey with white inclusions. Very stiff, moist, E_x_ e ;; égzk‘épaa N
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L X7 ]
L 1.20m Grades to some silt, moderately to highly plastic X — ]
+201.207 1.50 x—x \/ P=219 kPa 1
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L X 1
L X ]
r x « P=188kPa |
L X R=50kPa |
L X ]
|- x .
L X ]
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T X — R=28kPa |
L SILT with minor clay; dark purple grey with white inclusions. = X i
. Firm, moist to wet, slightly plastic x = 1
C x ]
r 3 1
L X ]
+198.90 3.80] X ]
L 4 Completely to highly weathered, puplish grey BASALT. Very / V' pP= UTP kP N
*+198.60[ 7410, \yeak to weak. [BASALT LAVA FLOW] = e
L EOH @4.10 m ]
L5 a
SITE MAP
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GROUNDWATER
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Shoring/Support: SAMPLES AND TESTING Remarks
Stability: ® Grab Sample (Disturbed) i .
NS i Water Strike
-~ Bulk Sample (Disturbed) l:’ SlowSeep T \yater Rise
fe—— —— Y Scala Penetrometer (blows/50mm) & - it
A ~ Insitu Vane Shear Strength (kPa): l:’ Rapid Inflow £ Time (minutes)
A | T e TERUNATON DUE TO
D I : B i Lab Testing: PSD: particle size dist. |:| Target depth D Collapse
I, OMC: optimum moisture cont.; MDD .
(o} max dry density; Disp: dispersivity Refusal |:| Machine limit
All dimensions in metres | Contractor: ' Rig/Plant Used: Logged by:| Checked by:
Scale 1:50 Far North Roading Ltd Machine Excavator (15 tonne) AHL SRO
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Level 2, 22 Moorhouse Ave
Addington, Christchurch, 8024

Tel: +64 3 379 4402

INSPECTION PIT LOG

Fax:
Project: Location: Hole position: No.:
Northland Irrigation Scheme MNOG - Ohaeawai RILEY Dwg: 200249-102
Job No.: Start Date: 08-05-20 | Ground Level ( LINZ): | Co-Ordinates (NZTM2000): TPO9A
200240 Finish Date: 08-05-20 194.2m E 1,677,681.5 N 6,087,726.1
Client: Hole Depth: Sheet:
Te Tai Tokerau Water Trust 410 m 1 of 1
SN| = . o o 50
22 g Geological Description o § | Field Strength Defect Description g %
S < ) ) [} = E<]
O s (refer to separate Geotechnical and Geological o 3 . , orientation, ing, e I -Si i
m §, % Information sheet for further information 4 2 Soil ,| Rock mugﬁpngsg,"fersis'f;nfg :f;lerr%ure, 3 © In-situ / Lab Testing
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L SILT with minor clay; light brown grey. Very stiff, moist, X— R=50kPa |
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Ix —
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L X |
X —
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+192.60 1.60 — R=38kPa |
L X |
L SILT with trace clay, trace gravels and trace cobbles; light X i
L brown with dark orange inclusions. Very stiff, moist to wet, X x B
—2 non plastic; gravel and boulders, completely to highly x —
r weathered basalt X ]
L X i
X
+191.70 2.50 x « P=100kPa |
L X R=20kPa |
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S with white inclusions. Very stiff, to hard, wet, non plastic x x 1
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3 x ' P=UTPkPa
L % |
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L X |
X
L X ]
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L X |
L X |
X
+190.10[ 4 4.10 x N
L Rock interface at 4.1m. Difficult to excavate. Recovered as i
L completely to highly weathered basalt cobbles to boulders. i
- EOH@4.10m ]
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Shoring/Support: SAMPLES AND TESTING Nonew Remarks
Stability: ® Grab Sample (Disturbed) i Water Strik
XX Bulk Sample (Disturbed) l:’ sowseep ¥ Wa er R-” e
fe—— —— Y Scala Penetrometer (blows/50mm) & o ater _'Set
A ~ Insitu Vane Shear Strength (kPa): l:’ Rapid Inflow £ Time (minutes)
r———— " ¥ P: Peak; R: Residual TERMINATION DUE TO
D | B UTP: Unable to penetrate
| | i Lab Testing: PSD: particle size dist. I:I Target depth |:| Collapse
- OMC: optimum moisture cont.; MDD .
(o} max dry density; Disp: dispersivity Refusal |:| Machine limit
All dimensions in metres | Contractor: ' Rig/Plant Used: Logged by:| Checked by:
Scale 1:50 Far North Roading Ltd Machine Excavator (15 tonne) AHL SRO




RILEY AGS 3_1NZLIB 13.GLB Lo

g RILEY CHCH TP 200240 MN06 TPS.GPJ <<DrawingFile>> 13/08/2020 15:52 Produced by gINT Professional

RILEY Consultants Ltd
Level 2, 22 Moorhouse Ave
Addington, Christchurch, 8024

Tel: +64 3 379 4402

SIRILEY

@ CONSULTANTS

Engineers and Geologists

INSPECTION PIT LOG

Fax:
Project: Location: Hole position: No.:
Northland Irrigation Scheme MNO6 - Ohaeawai RILEY Dwg: 200249-102
Job No.: Start Date: 08-05-20 | Ground Level ( LINZ): | Co-Ordinates (NZTM2000): TP10
200240 Finish Date: 08-05-20 202.9m E 1,677,373.0 N 6,087,757.0
Client: Hole Depth: Sheet:
Te Tai Tokerau Water Trust 4.60 m 1 of 1
SN| = . o o 50
22 £ Geological Description 2| 5 |Fieldstrength Defect Description IR
S < . X (0] = < ) )
q, = (refer to separate Geotechnical and Geological (=] 3 (type, orientation, spacing, 5 < In-si Lab Testin
meE § Information sheet for further information) 9 = §c2| E;I Rock roughness, r?fel;jsistence aperture, 3 ((l)“ ¢ LED 1S
+202.90 283555 | 2329052:2,00 g &) °
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X
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L X R=50kPa |
L X |
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L X ]
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2 x ]
X
+200.60] 2.30 X ]
L X— ]
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8 plastic x = R=38kPa |
r x :
L = i
. R « P=69kPa |
| — R=50kPa |
+199.70 3.20 % ]
|- x .
L SILT with trace clay and trace sand; light bluish grey with X |
- orange inclusions. Stiff, wet, non to slightly plastic X x YV p=UTPkPa -
L X i
L X |
L X ]
L 4.00m Grades to light purplish grey x % i
+198.60] 4.30 X 1
L o, 1
+198.30  4.60 Slightly weathered, reddish brown TUFF. Very weak to weak. 7 < N P=UTPkPa -
: : Recovered as sandy GRAVEL, scoria, ash and lapilli = i
F [WELDED TUFF] E
s ]
L EOH @ 4.60 m i
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Shoring/Support: SAMPLES AND TESTING GROUNDWATER Remarks
Stability: ® Grab Sample (Disturbed) None i A
NS i Water Strike
-xX Bulk Sample (Disturbed) l:’ SlowSeep ¥ \water Ri
fe—— —— Y Scala Penetrometer (blows/50mm) & Ta e A'Set
A ~ Insitu Vane Shear Strength (kPa): l:’ Rapid Inflow £ Time (minutes)
r— " | F  PrPeakR Residual TERMINATION DUE TO
D | B UTP: Unable to penetrate I —————
| | i Lab Testing: PSD: particle size dist. I:I Target depth |:| Collapse
I, OMC: optimum moisture cont.; MDD .
(o} max dry density; Disp: dispersivity |:| Refusal Machine limit
All dimensions in metres | Contractor: ) Rig/Plant Used: Logged by:| Checked by:
Scale 1:50 Far North Roading Ltd Machine Excavator (15 tonne) AHL SRO
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Riley Consultants Ltd CPT: CPTO1

4 Fred Thomas Drive, Takapuna Total depth: 3.09 m, Date: 7/05/2020
www.riley.co.nz Surface Elevation: 202.20 m
Coords: X:1677545.90, Y:6087963.70
Project: RILEY Ref - 200240 Cone Type: Nova Cone 100MPa
Location: MNO6 Cone Operator: Underground Investigation Ltd
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 0 0 0
0.5 0.5 - 0.5 f 0.5 0.5 Clay
1 1 1 1 1 |
k Organic soil
Clay &silty cla
13 > 13 c_l— — 13 13 13 Silty sand & sandy silt
2 { > - = — 2 2 2 Clay & silty cla
( Clay
2.5 25 B 25 __i 25 2.5 g:gg;:;gg:g
i" | silty cla!
3 5 3 3 " 3 3 S yd&q'Jtzly sand
3.5 3.5 3.5 3.5 3.5
4 4 4 4 4
§4.5 §4.5 \E/4'5 \E/4'5 54.5
£ 5 £ 5 £ 5 £ 5 £ 5
Q Q Q Q Q
() () Q () ()
As.s5 As.s5 Q5.5 Q5.5 AsS5
6 6 6 6 6
6.5 6.5 6.5 6.5 6.5
7 7 7 7 7
7.5 7.5 7.5 7.5 7.5
8 8 8 8 8
8.5 8.5 8.5 8.5 8.5
9 9 9 9 9
9.5 9.5 9.5 9.5 9.5
1o 4+—— 1 4+—— 10d4+—— F 10 10+
0 10 20 30 40 50 0 2 4 6 8 10 0 200 400 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) Rf (%) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand  [] 9. Very stiff fine grained
CPeT-IT v.2.0.1.50 - CPTU data presentation & interpretation software - Report created on: 13/08/2020, 4:00:28 PM 1

Project file:



Riley Consultants Ltd CPT: CPTO02

4 Fred Thomas Drive, Takapuna Total depth: 3.62 m, Date: 7/05/2020
www.riley.co.nz Surface Elevation: 201.30 m
Coords: X:1677786.20, Y:6087831.90
Project: RILEY Ref - 200240 Cone Type: Nova Cone 100MPa
Location: MNO6 Cone Operator: Underground Investigation Ltd
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 i 0 , | 0 0 Clay &silty clay
Clay &siltyclay
0.5 } 0.5 0.5 g’ 0.5 Silty sand&sa{dy silt
Clay &silty cla
1 { 1 — 1 1 Cay
1.5 1.5 éfr— 1.5 1.5 Clay & silty dla
1> Clay &silty cla
2 2 2 2 Clay
2.5 2.5 o 2.5 2.5 Clay &silty cla
Clay
3 \‘ 3 5 3 3 Silty sand & sandy silt
cl
-— N San):i & silty sand
354 3.5 = 3.5 & 3.5 Clay &silty cla
4 4 4 4 4
§4.5 §4.5 §/4'5 54.5 54.5
£ 5 £ 5 £ 5 £ 5 £ 5
Q Q Q Q Q
() () Q () ()
As.s5 As.s5 Q5.5 Q5.5 AsS5
6 6 6 6 6
6.5 6.5 6.5 6.5 6.5
7 7 7 7 7
7.5 7.5 7.5 7.5 7.5
8 8 8 8 8
8.5 8.5 8.5 8.5 8.5
9 9 9 9 9
9.5 9.5 9.5 9.5 9.5
1o 4+—— 1 4+—— 10d4+—— F 10 10+
0 10 20 30 40 50 0 2 4 6 8 10 0 200 400 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) Rf (%) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand  [] 9. Very stiff fine grained
CPeT-IT v.2.0.1.50 - CPTU data presentation & interpretation software - Report created on: 13/08/2020, 4:00:28 PM 2

Project file:



Riley Consultants Ltd CPT: CPTO3

4 Fred Thomas Drive, Takapuna Total depth: 1.79 m, Date: 7/05/2020
www.riley.co.nz Surface Elevation: 187.10 m
Coords: X:1677852.60, Y:6087795.10
Project: RILEY Ref - 200240 Cone Type: Nova Cone 100MPa
Location: MNO6 Cone Operator: Underground Investigation Ltd
Cone resistance qt Friction ratio Pore pressure u SBT Index Soil Behaviour Type
0 0 0 0 T
[~ Clay &silty cla
0.5 0.5 — 0.5 ¢ 0.5 0.5 i Clay——
Sand & silty sand
1 1 < E—— 1 1 1 Clay
r- Clay
1.5 1.5 = 1.5 1.5 1.5 Clay
_'_1 Clay
2 2 2 2 2
2.5 2.5 2.5 2.5 2.5
3 3 3 3 3
3.5 3.5 3.5 3.5 3.5
4 4 4 4 4
§4.5 §4.5 §4.5 54'5 54.5
s 5 s 5 5 5 5 5 5 5
Q Q Q Q Q
() () Q () ()
As.s5 As.s5 Q5.5 Q5.5 AsS5
6 6 6 6 6
6.5 6.5 6.5 6.5 6.5
7 7 7 7 7
7.5 7.5 7.5 7.5 7.5
8 8 8 8 8
8.5 8.5 8.5 8.5 8.5
9 9 9 9 9
9.5 9.5 9.5 9.5 9.5
1o 4+—— 1 4+—— 10d4+—— F 10 10+
0 10 20 30 40 50 0 2 4 6 8 10 0 200 400 1 2 3 4 0 2 4 6 8 10 12 14 16 18
Tip resistance (MPa) Rf (%) Pressure (kPa) I(SBT) SBT (Robertson, 2010)
SBT legend
[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand
[ 2 Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand  [] 9. Very stiff fine grained
CPeT-IT v.2.0.1.50 - CPTU data presentation & interpretation software - Report created on: 13/08/2020, 4:00:28 PM 3

Project file:



Riley Consultants Ltd
4 Fred Thomas Drive, Takapuna
www.riley.co.nz

Project: RILEY Ref - 200240
Location: MNO6

CPT: CPTO04

Total depth: 6.14 m, Date: 7/05/2020
Surface Elevation: 192.40 m

Coords: X:1677898.80, Y:6087763.50

Cone Type: Nova Cone 100MPa

Cone Operator: Underground Investigation Ltd

Cone resistance qt
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10 T T T T T
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50
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wn
|
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10
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10
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N
wn

9.5

10

Pore pressure u

v

0

200 400
Pressure (kPa)

Depth (m)

N
wn

9.5

10

SBT Index

Depth (m)

2 3 4
I1(SBT)

SBT legend

[l - Sensitive fine grained [ 4. Clayey silt to silty clay
[] 5. silty sand to sandy silt

. 2. Organic material
. 6. Clean sand to silty sand |:| 9. Very stiff fine grained

[l 3. Clay to silty clay

Soil Behaviour Type

Clay & silty cla

Clay &silty clay

Silty sand & sa
_Sand &silty sal
Silty sand & sa

ndy silt
nd |
ndy silt

Sﬂ:Ty sand & sal
Sand & silty sa

ndy st
nd

Silty sand & sa

ndy silt

Sand & silty sand

Silty sand & sandy sil

Sand & silty sand
Clay &silty cla
Silty sand & sandy silt
Sand & silty sand |
— Silty sand & sandy silt
Sand & silty sand
Very dense/stiff soil

Sqnd &ssilty sand
Very dense/stiff soil
Silty sand & sandy silt
Oy |
SH*)’ >dliu & odl ldy DH{’ N
6.5
7
7.5
8
8.5
9
9.5
10— T T T T T T T T

0 2 4 6 8 10 12 14 16 18
SBT (Robertson, 2010)

. 7. Gravely sand to sand
. 8. Very stiff sand to clayey sand

CPeT-IT v.2.0.1.50 - CPTU data presentation & interpretation software - Report created on: 13/08/2020, 4:00:29 PM
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Riley Consultants Ltd
4 Fred Thomas Drive, Takapuna
www.riley.co.nz

Project:

Location:

RILEY Ref - 200240

MNO06

CPT: CPTO5

Total depth: 5.73 m, Date: 7/05/2020
Surface Elevation: 197.90 m

Coords: X:1677895.60, Y:6087732.20

Cone Type: Nova Cone 100MPa

Cone Operator: Underground Investigation Ltd

Cone resistance qt

Depth (m)
w

SN

10

0

10 20

Tip resistance (MPa)

30

40

50

Depth (m)

10

Friction ratio

= |
il
<
<>-
Sb
>
E
—=
I 2 I 4 I 6 I 8 I10
Rf (%)

Depth (m)

N
wn

10

Pore pressure u

Ny

v

0

200

400

Pressure (kPa)

Depth (m)

SBT Index Soil Behaviour Type
0 Clay &silty cla
0.5
1
Clay
1.5
2 ("IyR.eityr‘Ia/
Clay |
2.5 Clay &silty cla
Clay
3 Clay
Clay &silty cla
Clay
3.5 Clay
Silty sand & sandy silt
4 Clay &silty cla
Clay &silty cla
4.5 = : ‘ .
S Silty sand & sandy silt
~ Clay &silty cla
5 ﬁ ~Sand &silty sand
[0] Silty sand & sandy silt
5.5 [a] Clay &silty cla
6 6
6.5 6.5
7 7
7.5 7.5
8 8
8.5 8.5
9 9
9.5 9.5
10 10— T T T T T T T T
1 2 3 4 0 2 4 6 8 10 12 14 16 18
I(SBT) SBT (Robertson, 2010)

SBT legend

[l 1 Sensitive fine grained [ 4. Clayeysittosity clay [ 7. Gravely sand to sand

[ 2 Organic material [ 5. silty sand to sandy silt [l 8. Very stiff sand to clayey sand
Il 3. Clay to silty clay [0 6. Clean sand to silty sand  [] 9. Very stiff fine grained

CPeT-IT v.2.0.1.50 - CPTU data presentation & interpretation software - Report created on: 13/08/2020, 4:00:29 PM

Project file:



Riley Consultants Ltd
4 Fred Thomas Drive, Takapuna
www.riley.co.nz

Project:

RILEY Ref - 200240

Location: MNO6

CPT: CPTO6

Total depth: 9.70 m, Date: 7/05/2020
Surface Elevation: 202.90 m

Coords: X:1677890.70, Y:6087816.60
Cone Type: Nova Cone 100MPa

Cone Operator: Underground Investigation Ltd

Cone resistance qt
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0
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20
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=
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HYDROLOGY AND HYDRAULIC ASSESSMENT
TE RUAOTEHAUHAU WATER STORAGE RESERVOIR, KAIKOHE

1.0 Introduction

This preliminary hydrology and hydraulic assessment has been prepared by Riley Consultants Ltd
(RILEY), at the request of Te Tai Tokerau Water Trust. This report details the assessment
and is intended to support a resource consent application for the construction a large dam.

The scope of the assessment was as follows:

e Estimation of inflow hydrographs for a range of design events in general accordance
with the New Zealand Dam Safety Guidelines (New Zealand Society on Large Dams
(NZSOLD), 2015) (NZSOLD Guidelines).

e A sunny day potential impact classification (PIC) assessment in general accordance
with the NZSOLD Guidelines.

¢ Preliminary design of the spillway arrangement to provide adequate protection to the
dam during the design flood event.

e Preliminary design of the temporary flood diversion works during construction.

2.0 Background

The proposed Te Ruaotehauhau water storage reservoir is located on the Pekapeka Stream
immediately downstream of the confluence of the Waitaia Stream and the Te Ruaotehauhau
Stream. The Pekapeka Stream passes to the west of Ohaeawai. Rivers further downstream
include the Waiaruhe River and the Waitangi River, which discharges to the estuary at Haruru.
The dam location, relative to other identifying features, is presented on RILEY
Dwg: 200249/3-200. The site was previously referred to as MNOG6.

Photo 1: Looking upstream from the right abutment. The confluence of the Waitaia Stream and the
Te Ruaotehauhau Stream is visible to the left side of the photo.
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Photo 2: Looking upstream from a culvert crossing approximately 500m downstream of the proposed dam
site

3.0 Downstream Effects and Potential Impact Classification

A PIC assessment considers the consequences of an uncontrolled release of the reservoirs’
contents as a result of a dam breach. PIC assessments are independent of the likelihood of
a failure, which, for a suitably designed, constructed, and operated dam, should be very low.

A comprehensive PIC assessment involves determining dam breach characteristics, and
hydraulic modelling downstream of the dam.

Module 2 of the NZSOLD Dam Safety Guidelines (2015) outlines the consequence
assessment and dam classification framework adopted in New Zealand. It considers three
principal components, being:

1. Damage level.

2. Population at risk.

3. Potential loss of life.
Dams are categorised as low, medium, or high PIC based on these components.
The NZSOLD Guidelines provide design criteria, construction, and operation requirements for
each PIC, with a high PIC dam having the highest criteria. Such a classification system

ensures the dam performance requirements are appropriate for the hazard posed by the
reservoir.

4.0 Dam Breach Hydraulic Assessment

4.1 Hydraulic Methodology

We have used HEC-RAS (v5.07) to simulate a breach of the dam. The full momentum
eqguation set has been used.

1 September 2020
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4.2 Terrain

A 5m Digital Elevation Model (DEM) was sourced from Northland Regional Council (NRC).
We understand that the DEM was created from a Light Detection and Ranging (LiDAR) survey
undertaken in 2017. The DEM covers the full catchment area to the proposed dam and
extends downstream to the Waiaruhe River and the Waitangi River confluence. The vertical
datum and horizontal projections used are NZVD 2016 and NZTM 2000, respectively. We
have used the same vertical datum and horizontal projections within this assessment. We
understand that site specific survey information is not available at this time. RILEY did not
make any modifications to the terrain.

4.3 Breach Scenarios

For the purposes of this preliminary design we have assessed a sunny day piping scenario.
A rainy-day scenario will also need to be considered during detailed design.

4.4 Geometry
The reservoir has been modelled as a storage area. The elevation-storage relationship
(derived from the storage area extent within the HEC-RAS model) is presented within

Figure 1. The storage volume at the full supply level is approximately 1.35million m3.

Figure 1. Elevation Storage Relationship
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The area downstream of the dam has been modelled as a 2D flow area, with a 5m by 5m grid,
and a global Manning’s ‘n’ value of 0.06. The 2D flow area extends to downstream of the
State Highway 1 (SH1) crossing over the Waiaruhe River.
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The dam has been modelled as a connection between the reservoir storage area and the
downstream 2D flow area. The dam has a proposed full supply level of RL 205m with an
interim crest elevation of RL 207m. The downstream dam toe will have an elevation of
approximately RL 185.3m.

45 Breach Parameters

The main parameters used to derive the breach parameters are presented within Table 1.

Table 1: Input Parameters for Breach Parameter Estimation

Parameter Value Source
Dam Toe Elevation (m RL) 185.3 LiDAR
Service Spillway Crest (m RL) 205 Design Value
Dam Crest (m RL) 207 Interim Design Value
Retained Volume Service Spillway Crest (m®) 1,354,000 LiDAR (conservative)
Final Breach Invert Level (m RL) 185.3 Slightly above downstream terrain
Height of water above breach invert (m) 19.70 Breach 'Qgﬁ;t’;;k;?;ted from
Average embankment width (m) 220 LiDAR
Approach flow width (m) 220 LiDAR

Figure 2: Breach Profile
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Table 2 presents the dam breach parameters calculated using the methods outlined in
Wahl 1998. Froehlich (1995) is the most recent method for estimating dam breach parameters
(within Wahl 1998) and it uses the largest number of case studies in the development of its
empirical equations. The Froehlich (2016) method has been developed in the time since the
NZSOLD Guidelines were published.
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We, therefore, gave greater weighting to the Froehlich 2016 method. Full details are provided

within the appended calculations.

Table 2: Dam Breach Parameters

VR | FmEie: | iy
Johnson and llles (1976) 10.9-65.1 n/a n/a
Singh and Snorrason (1982, 1984) 43.4-108.5 15— 602 n/a
(I\gagglz)onald and Langridge-Monopolis n/a 342 n/a
FERC (1987) 43.7 - 86.8 6 — 602 0.25-12
USBR (1988) 59.1 39 n/a
Froehlich (1995) - Piping 45.5 19.8 14
Froehlich (2016) - Piping 29.1 18.6 0.7

Notes:
1 Range shown if applicable

2 Range provided by method without any calculation

The larger the dam breach width (B) and shorter the formation time (t), the larger the peak
outflow will be. The side slope of the breach shape is of secondary importance.

HEC-RAS uses a bottom breach width, not the average breach width (as derived using the
Froehlich methods). We have used a bottom breach width of 14.7m for the piping breach
scenario (with an average breach width of 30m and side slopes of 0.7). A cross section of the
breach profile is presented in Figure 2.

Table 3: Breach Parameters

Parameter RILEY
Breach Bottom Width (m) 14.7
Breach Bottom Elevation (m RL) 185.3
Left Side Slope (H):(V) 0.7:1
Right Side Slope (H):(V) 0.7:1
Formation Time (minutes) 18

4.6 Downstream Boundary Condition

A normal depth boundary condition (friction slope = 0.00507) has been used at the
downstream boundary, located approximately 500m downstream from the SH1 bridge at the
Waiaruhe River. We consider that the assumed downstream boundary condition is unlikely to
affect the model results at the location of interest.

4.7 Initial Condition

We have used an initial condition of RL 205m for the reservoir storage area.

4.8 Results

Figure 3 presents the reservoir level and outflow hydrograph immediately downstream of the dam.

1 September 2020
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Figure 3: Dam Breach Hydrograph and Reservoir Water Level
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The resultant breach hydrograph at the dam site along with the flow hydrograph at
downstream boundary is presented within Figure 4. The figure demonstrates that the peak
discharge from the dam is approximately 2,030m3/s. The peak flow at the downstream
boundary is 255m?/s indicating significant attenuation of breach flow. We note that dam
breach overtops SH1, to the north of the intersection with State Highway 12 (SH12). Once
overtopping occurs at this point, the flow enters a neighbouring catchment (Titahi Stream).
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Figure 4: Dam Breach and Downstream Boundary Hydrographs
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For comparison, the predicted peak breach outflows by the Froehlich methods are presented
in Table 4. Overall, there is a significant range in results. The predicted flow from HEC-RAS
is about 28% higher than the Froehlich (1995) estimate and is approximately twice the flow
derived by formulations of Froehlich (2016).

Table 4: Comparison of Peak Breach Outflows

Method Pea‘(‘m(i}‘st; e
Froehlich (1995) 1,575
Froehlich (2016) — Empirical 869
Froehlich (2016) — Semi-theoretical 960
HEC-RAS Model 2,030

Froehlich 2016 also presents 42 dams that have breached, which have measured peak
outflows. The four dams that are most similar in reservoir volume and breach height to the
proposed dam are presented in Table 5. Based on this comparison, it would appear likely that
the potential peak flow at Te Ruaotehauhau Water Storage Reservoir would be greater than

1,050m3/s and less than 2,370m?3/s.
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Table 5: Breach Flow Comparison

Dam Name and Location | (O, | eanor water | Peak utlon
Lo st auha, water
Bradfield (Dale Dyke), England 3.2 28.0 2,370
Lake Avalon, New Mexico 315 13.7 2,320
Little Dear Creak, Utah 1.36 22.9 1,330
Laurel Run, Pennsylvania 0.555 14.1 1,050

Overall, the HEC-RAS predicted peak flow of 2,030m3/s appears conservative (perhaps at the
upper bound), and we consider the derived hydrograph is appropriate to be used for the PIC
assessment. We note that a hydraulic sensitivity analysis has not been undertaken.

4.9 Drawings

The drawings within Appendix A and summarised in Table 6, present the model results.

Table 6: Drawing Summary

Drawing Number Drawing Name
200240/3-200 Downstream Floodplain Overview
200240/3-201 to -202 Sunny Day Breach - Peak Levels (Areas 1 and 2)
200240/3-203 to -204 Sunny Day Breach - Peak Depth (Areas 1 and 2)
200240/3-205 to -206 Sunny Day Breach - Peak Depth Velocity Product (Areas 1 and 2)

5.0 Damage Level Assessment
5.1 General

The damage level assessment requires the assessment of individual specified categories, as
outlined in the following sections. The damage level is taken as the highest damage level
from each of the categories. The damage levels from lowest to highest damage are minimal,
moderate, major, and catastrophic.

5.2 Residential Houses

The NZSOLD Guidelines define destroyed as rendered uninhabitable but does not define
uninhabitable. We note that the NZSOLD Guidelines make references to the following
publications with regards to damage to residential houses:

¢ RESCDAM (2010) —includes test data on the performance of buildings in flowing water
as a function of building type, flood depth, and velocity.

e National Institute of Weather and Atmosphere (NIWA, 2010) — provides potential
damage curves as a function of building type and flood depth, based on observed data
from floods and tsunamis in New Zealand.

NIWA (2010) provides a graph (Figure 5), that presents curves for the damage threshold and
the total destruction threshold of timber/weatherboard buildings, based on the depth and
velocity of flood waters. The figure indicates that at flood depths less than 3m, velocity
damage occurs when the product of depth and velocity (D x V) is 1.5m?/s and total destruction
occurs when D x V is greater than 3m?/s, as shown in Table 7.

1 September 2020
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Figure 5: Inundation Depth and Velocity Thresholds for: (a) Onset of Damage due to Water Velocity;
and (b) Total Destruction, of Timber/Weatherboard Buildings (NIWA, 2010).
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Table 7: Depths and Velocity Points from Curves Presented in Figure 5

Scenario Dgﬁ;h VZL?;;'; y DxV
15 1.0 15
Velocity Damage Threshold (orange line) 1.0 15 15
0.5 3.0 15
2.0 15 3.0
Total Destruction Threshold (blue line) 15 2.0 3.0
1.0 3.0 3.0

An alternative conservative approach is to consider the number of houses that are surrounded
by greater than 0.5m of water (above surrounding ground levels). Such inundation could
render a house uninhabitable (and therefore destroyed) due to static water damage.

We have used the latest building outline information from Land Information New Zealand
(LINZ) to assess the number of residential houses affected. We have made our best judgment
on whether buildings are residential in nature (i.e. habitable). Some are difficult to assess
from aerial imagery and therefore we have provided a range of affected houses.

Affected houses are highlighted on the drawings. The residential houses affected are all
located within Ohaeawai. There are 47 residential houses within Ohaeawai village have been
identified to be affected by depths greater than 0.5m. We note that there are no houses
located below the SH12 road embankment crest level.

1 September 2020
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No affected residential houses have been identified downstream of Ohaeawai through to the
SH1 bridge.

Table 8 presents a summary of the residential house assessment. Based on this, we consider
that nine houses are likely to be destroyed, with up to nine other houses damaged by velocities
to some extent. We consider that a major damage level is appropriate for the residential
houses, as highlighted within Table 9.

Table 8: Residential House Summary

Scenario Depth > 0.5m 1.\'\;><r13125m<2|/35x D x V >3.0m?/s
Sunny Day Piping 36 - 47 6-9 7-9
Table 9: Residential Houses Damage Level
Damage Level Residential Houses
Catastrophic More than 50 houses destroyed.
Major Four to 49 houses destroyed, and a number of houses damaged.
Moderate One to three houses destroyed and some damaged.
Minimal Minor damage.

5.3 Critical or Major Infrastructure
The NZSOLD Guidelines state that critical or major infrastructure includes:

a. Lifelines (power supply, water supply, gas supply, transportations systems, wastewater
treatment, telecommunications (network mains and nodes rather than local
connections)); and

b. Emergency facilities - (hospitals, police, fire services); and

c. Large industrial, commercial, or community facilities, the loss of which would have a
significant impact on the community; and

d. The dam, if the service the dam provides is critical to the community and that service
cannot be provided by alternative means.

Table 10 presents the critical or major infrastructure we have identified downstream of the
dam, via a review of aerial photography. We do not consider that the proposed dam meets
the definition of critical or major infrastructure.

Table 10: Critical or Major Infrastructure Identified Downstream of Dam

Infrastructure Comment

State Highway 12
Culvert/Road Embankment

Likely to be damaged due to significant overtopping of road.

Some erosion damage likely at the abutments with a peak flow of
approximately 250m3/s, although the bridge deck and beams appear
likely to remain above the peak water level.

State Highway 1 Bridge
(Waiaruhe River)

Based on the assessment above, we consider that a moderate damage level is appropriate
for critical or major infrastructure, as highlighted within Table 11.
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Table 11: Critical or Major Infrastructure Damage Level

Damage Level

Critical or Major Infrastructure

Catastrophic

Extensive and widespread destruction and damage to several major
infrastructure components.

Extensive destruction and damage to more than one major infrastructure

Major

component.
Moderate Significant damage to at least one major infrastructure component.
Minimal Minor damage to major infrastructure components.

54 Time to Restore Operation to Critical or Major Infrastructure

We consider any damage to critical or major infrastructure is likely to take up to three months
to restore operation. Therefore, a moderate damage level is appropriate to restore operation

to critical or major infrastructure, as highlighted within Table 12.

Table 12: Time to Restore Operation to Critical or Major Infrastructure

Damage Level

Critical or Major Infrastructure

Catastrophic

More than one year

Major Up to 12 months

Moderate Up to three months

Minimal Up to one week
55 Natural Environment

The effects of a dam breach on the natural environment downstream may include deposition
of sediment and scour within the downstream watercourses, potentially impacting water
quality and fish habitat.

We consider that the damage to the natural environment downstream of the dam is likely to
be significant but recoverable. Therefore, we<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>