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The Hutt and Wainuiomata / Orongorongo water collection areas are unique areas of old
growth forest. They were chosen in the early years of European settlement for their geographic
location as places of high rainfall, and then protected for water collection purposes. This
protection, and ongoing active pest plant and animal management, has allowed the biodiversity

of these forests and aquatic ecosystems to flourishand mana whenua kaitiakitanga values to be
maintained .

Together these water collection areas annually supply approximately 60 i w Ol w61 OODOI1
water. Managing the water collection areas to ensure optimum water quality reduces the risk of
contamination and minimises the need for more expensive water treatment. Very limited

public access water colection areas also assists in managing thethreats to water quality and

supply. The approach outlined in this management plan represents international good practice.

This plan focuses on management of the water catchments of the Hutt and Wainuiomata/
Orongorongo rivers upstream of the water intakes to address primary goals of achieving:

water quality which meets or exceeds drinking water standards
catchment management to maximise volumes of raw water

secondary goals of protecting and enhancing biodiversity and heritage values and
providing for limited recreation opportunities.

Whilst the Parks Network Plan (2011) is the overarching management plan for the Greater
Wellington Regional Council (GWRC) park network, its scope does not encompass the two
water collection areas (WCA) which are managed primarily for water supply purposes. This
plan is needed to identify and document key threats to achieving optimum drinking water
quality and supply, and to ident ify the important values to be conserved, and risk management
actions to be taken to achieve this. With two agencies involved, it is important that the Plan
identifies shared goals and objectives as the basis for collaborative management between
GWRC and Wellington Water (WW ).

The plan is structured as four parts:
f  Sectiorg Dand 2 introduce the plan and outline the core goals for management.

I Sections 3, 4 and 5 outline theplanning context and describe the important and unique
natural and cultural values of the water collection areas.

1  Section 6 documents thekey threats to water quality and supply and identifies actions to
minimise or mitigate them, referencing water safety plans.

I  Sections 7 and 8 are operationally focused. They outline themanagement framework and
decision making responsibilities , as well as actions to be achieved based on the
overarching goals. Rules for permitted activities are presented in a quick reference format
consistent with the Parks Network Plan.

Management of the water collection areas provides the opportunity to deliver very high quality
raw water that requires little treatment to meet the requirements of the Drinking Water
Standards of New Zealand for health related and aesthetic characteristics of water. A key
challenge in management of the water collection areas isthe overarching context of a changing
climate and the need to build as much resilience as possible into the manageable aspects of
water quality and supply.

Kiuta ki tai ¢ from the mountains to the sea, water i s life (Whaitua committee therpe
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Introduction

The Hutt and Wainuiomata/Orongorongo Water Collection Areas are key sources of

drinking water for the populations of metropolit an Wellington, Lower Hutt, Upper

Hutt and Porirua. Approximately 40% of the water supply for the Wellington

population comes from the Hutt River Catchment, drawn at the Ka itoke weir, and

approximately 20% comes from the Wainuiomata / Orongorongo Catchment area. The

remaining 400 w Ol w61l OOPOT UOOZzZUwPEUT UwUUxxOawbUwWEUEPOw
system below the Hutt Valley, wOExwOOw&61" zUwpkl EUPUT wbhE]I OUDI |
supply is being sourced from different parts of the region on a daily basis, raising

public EPEUIT Ol UUwWOT wel 0ODOT OOz UwbPEUI UwUOUUET Ud w

This Plan provides guidance and directions for Wellington Water and GWRC decision
making in the form of goals, objectives and policies to direct land management in the

two water collection areas (refer to Map 1). It identifies the key threats and

management responses to water quality and water supply for the land and

ecosystems of the two water collection areas. It does not address water supply and
quality issues downstream from the water intake areas which are the subject of other
policies, strategies and work programmes.

The Hutt and Wainuiomata/ g
Orongorongo water catchments are @ &7
forested areas set aside exclusively for -
harvesting water and contain relatively
undisturbed forests with significant
biodiversity values. Collecting raw
water which is as pure as possible
reduces the need for further water
treatment. Maintenance of healthy
forest cover over water collection land
provides natural filtering of impurities
and minimises the extent and rates of
erosion.

Maximising  water  quality and

minimising the need for artificial water

treatment is achieved through a range
of management interventions. These
include limiting public access to the
water collection areas, pest control to
maintain  vegetation cover and
minim ise sediment run-off and pest
animal contamination of water supply

through protozoas (i.e. giardia and
cryptosporidium) and measures to
minimise the use of potentially harmful

agrichemicals and fuel. Other threats to Large old growth rata are afeature of the
water supply and quality are also activ ely \Vanuiomatacatchment.

managed and interventions take place to ensure continuity of water supply.

Both water collection areas represent very high quality ecosystems which have been
little modified by human interventions (such as timber harvesting or wildfire), and
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although the forests have been modified to some extent by introduced deer, pigs and
possums, they are highly valued for their role in supplying clean source water for the
Wellington region. The high value of the biodiversity in the water collection area
warrants pr otection for these intrinsic values alone.

Management and protection of these high biodiversity values helps ensure that water
quality objectives are met and maintained in both direct and indirect ways. Scientific
evidence identifies that well -vegetated catchments have better water quality, and that
control of browsing pest possums and ungulates minimises the loss of vegetation
cover as well as the risks of water contamination from animal carcasses. Storm events
can also have an immediate impact on both water quality and supply, but maintaining
vegetation cover reduces the rate of runoff and extent of sediment in runoff
contributing to turbidity and the need for water treatment. The following diagram
illustrates the diverse inputs to water quality and suppl .

Figure 1: The inputs and influences on water quality, supply and overall terrestrial
and aquatic ecosystem heath are interrelated and can be difficult to separate and
precisely quantify with many variables to consider
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Map 1: Location of the water collection areas and adjoining parks and forest
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2. Purpose and goals
This section outlines the reason for development ofPtar, the purposes of the water
collection areas, scope of tHanPand goals fomanagement, which are later addressed with
objectives and actions (in Section 7).
This Plan has been developed to serve a number of purposes:
1. To outline the goals, objectives and policies that will govern the management of the
water collection areas and to help ensure that water supply areas are secure and

sustainably managed for the optimum public benefit of producing clean water.

2. To document management responsibilities between agencies in order to reduce
risks of unintentional adverse consequences for water quality from catchment
management actions (refer Section 7)

3. To be the guiding document to inform operational plans and management

procedures such as key native ecosystem plans, service level agreements between
agencies and other operational procedures and decision making.

The primary purposes of water collection areas management are:

1 Supply water to meet drinking water quality standards to the Wellington metropolitan
areas and to minimise water treatment

1 Minimise risks of water supplgontamination to be compatible with the objectives of the
Water Safety Plans as mandated by the Health Act

1 Provide a naturally resilient water catchment area through the maintenance of healthy
catchment ecosysterntsoptimise water supply

Secondary purposes are to:
Protect and enhance the regionally significant biodiversity values

Provide for limited recreation activities.

The long term goals for management of the water collection areas are:
1. Maximise thequality of raw water and minimise the extent of water treatment required
2. Manage threats to watesupply to maintain volume®f raw water

3. Maintain and enhance the significastosystem and biodiversity values of the water
collection areas

4. Maintain the cultural heritage values of the water collection areas, including managed
recreational access

5. Maintain collaborative working relationships between management agencies and
with others to achieve water quality, supply and biodiversity objectives

PAGHEIOF125



2.1

Management Plan Sc ope

The Plan provides management directions for the Hutt and Wainuiomata /
Orongorongo Water Collection area forest catchments upstream of the water intakes
(refer Map 1.). Management policies are also provided for the Macaskill Lakes, Te
Marua which are not included in the provisions of the Parks Network Plan.

The scope of the Ran does not include the future water collection areas of the
Akatarawa and Pakuratahi Forests, Kaitoke Regional Park or Wainuiomata Recreation
Area. Management of these parks and reserves is governed by the Parks Network Plan.

This plan is non-statutory; that is, the Wellington Regional Water Board Act 1972 does
not identify the requirement to prepare management plans for the water collection
areas. However, GWRC and Wellington Water have identified the need for a
management plan for the purposes outlined above. The Han defines permitted
activities (section 7.4) within the water collection areas which can be controlled, if
required, through the application of Bylaws. The GWRC Parks, Forests and Reserves
Bylaw 2009 made under the Local Government Act 2002 applies to the water
collection areas and is thebylaw used for operational management purposes.

Older bylaws exist for the water collection areas; the Wellington Regional Water Board
Bylaws 1976. These bylaws encompass areas beyond the two water collection areae(g.
Karori reservoir) and may be withdr awn in future if deemed fully redundant , or updated
at a time when changes are made to the Wellington Regional Water Board Act 1972.

Telecommunicationstower and view from the ridge line of Mt Puketaha, Orongorongo
catchment looking towards Wellington harbour
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3.1

Background

This section outlines the legal, statutory and strategic planning framework applicable to
management of the water collection areas.

Management agencies

Wellington Water (WW) was formed in September 2014 as a result of a merger
between Capacity Infrastructure Services and GWRCz Uwater supply group.
Wellington Water operates as a joint Council Controlled Organisation (CCO). Hutt,
Porirua, Upper Hutt and Wellington city councils and Grea ter Wellington Regional
Council are equal shareholders in the CCO.

stormwater services for council owners, and to provide regional water services for the
maintenance of healthy communities.

61 OOPOT U OGatstnEnDdf ldtentiidentifies three long term outcomes:

1. safe drinking watet PEUT UwET OPY1 Ul EwOOwUT T wOExUwOIl wUOI 1T w
N .

Ul EDwWUEUDUI DI UWEOOUUOTI UUWEOEwWOI 1 UUwOUwWI BRET I
2. Respectful of the environmehtwe aremindful of the impacts that our activities have on
the environment. We work closely with stakeholders to ensure discharges into
watercourses and the sea are carefully managed

3. Resilient now and in the future we know how costly and vital the infrastructuis that
we work on and how it can be impacted by external influences such as climate change.
Our planning, design, consultation and delivery prioritise network and community
resilience for day to day use, and in times of emergency, now and in the future.

GWRC assistsWellington Water in the delivery of service objectives through Service
Level Agreements (SLAs) for catchment area management.There are three ®rvice Level
Agreements in place; Biodiversity Management, Parks Services and Environmental
Science. Water quality standards are set by the Ministry of Health:
www.health .govt.nz/publication/drinking -water-standards-new-zealand-2005revised-
2008 and National Environmental Standards for Sources of Human Drinking Water
2008 (NES) outline requirements for catchment management for drinking water
supplies.

Orongorongo road is a key asset providing management accessinto
theremote Orongorongo water catchment. Following aridge line, it
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3.2

Overall p lanning and operational context

Management of the water collection areas, water quality and water supply is
undertaken within a hierarchy of statutes, plans and procedures ranging from
legislation to day to day operating procedures. There are anumber plans that have
both statutory and strategic planning functions. The table below summarises the
planning context for management which is then described in more detail in sections

3.2 and 3.3.

Table 1: Summary of the planning context for management of the water collection

areas

Legislation

Local Government Act 2002

Health Act 1956

Wellington Regional Water
Board Act 1972

Resource Management Act
1991

Health (Drinking Water)
Amendment Act 2007

Statutory Planning

WW Statement of Intent

Drinking Water Standards for
New Zealand 2005 (Revised
2008) (DWSNZ)

District Plans

GWRC Proposed Natural
Resources Pan (2016),
Regional Plans for
Freshwater, Soil, Discharges
to Land

GWRC Parks Network Plan
(2011)

WW Water Safety Plans

National Environmental Standards for Sources of Human
Drinking Water 2008 (NES) and Resource Management
(National Environmental Standards for Sources of Human
Drinking Water) Regulations 2007

GWRC Biodiversity Strategy
(2016)

. x1 UEUDOOEOwW/ OEOODPOT Ow2UE

Key Native Ecosystem (KNE)
plans

Volunteer agreements/MOUs

Pest management operational

plans

Wellington Water Three
Waters Reports

Strategic Planning

GWRC Climate Change
Strategy (2015)

Service Level Agreements
between WW & GWRC
Permit conditions ¢ hunting,
access, research
Guidelines for Drinking -
water Quality Management
in New Zealand, Ministry of
Health

Monitoring and evaluation
Annual reporting/ reports

Visitor number data
collection and reporting

GWRC Pest Management
Strategy

GWRC Annual Plan, Long
Term Plan

National Environmental
Standards for Sources of
Human Drinking Water
2008

Asset Management Plan
Water Supply (2014)

OEEUEwW. x1 UEUD!
Risk management plans,
hazard identification plans

Health and safety operating
procedures

Biodiversity protocols for
entry to water collection
areas

Monitoring reports
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3.3 Legislation, statutory plans and national s  tandards

The water collection areas are administered under the Wellington Regional Water

Board Act 1972, the Locd Government Act 2002 and the Wellington Regional Council

(Water Board Functions) Act 2005. The Water Board Act 1972 sets out Greater

61 OODOT UOOZUwWwOI T EOQwUI UxOOUPEPODPUDPI Uw EOEwW xOPI UL
Wellington to hold and manage lands for water supply purposes, forestry and

recreation. The Act authorises officers and rangers to be empowered by bylaws made

under this Act (or the Local Government Act 2002) to control activities in the forests.

The 2005 Local Bill allows renewable energy generation (e.g. wind turbines) to take

place on land designated for water catchment or forestry purposes (subject to regional

and district plan resource consent requirements).

The Local Government Act 2002 provides Greater Wellington with the right to
establish bylaws and concessia policies within parks and reserves which include the
water collection areas. The GWRC Parks and Forests Bylaw 2009 (created under
section 149 of the Act) provides for the protection of natural and cultural heritage
values, land, buildings and structures from damage or loss through human activity.

The Resource Management Act 1991 governs water and other resource extraction
from the water collection areas and also directs responsibilities for indigenous
biodiversity. It also provides the policy context for the development of environmental
standards, policies and rules such as district plans and regional plans, as well as
policy statements such as the National Policy Statement for Freshwater.

Within district plans , the Hutt water collection area is zoned Ruralzin the Upper

Hutt City Council District Plan, and the Wainuiomata/ Orongorongo Water Collection

EUI EUWEUI wbpPUTI POwUT T ws &1 O1T UEOQwW1 UUEOz wa o001l Uwdi wd
plans identify soil and landscape conservation and minimising impa cts in river

corridors as objectives for these areas.

&6 1" Proposed Natural Resources Plan (2015) sets out the objectives, policies and

Ol U1 OEUwWi OUwx1 OxO0l wEOCEWOUT ECPUEUPOOUWUT ECwUUT wU
variety of purposes in accordance with the Resource Management Act 1991 (RMA). It

informs this plan and will replace the GWRC Regional Freshwater Plan, Regional Plan

for Discharges to Land, Regional Soil Plan, Regional Coastal Plan and Regional Air

Quality Management Plan. It identifies a number of rules for resource use relevant to

Ol we" zUOwi OUwI REOxOI WEPUET EUT 1T UwUOWOEOEG w
The Health Act 1956 was amended by theHealth (Drinking Water) Amendment Act

in 2007 and aims to protect public health by improving the quality of drinking -water
provided to communities. The Act requires that drinking water suppliers take all
practicable steps to ensure they provide an adequate supply of drinking water that
complies with the New Zealand Drinking Water Standards and meets required water

T UEE DO Iz &raudetérmified by factors including catchment protection, human
contamination at source and animal pollution. The Ministry of Health identifies

barriers to protect water supplies as; prevent contaminants entering the water,
removing particles from the wa ter; kiling germs in the water, and preventing
recontamination of water after treatment. Maintaining raw water quality at source

therefore remains an important factor in drinking water quality and in minimising the

extent and cost of treatment of water derived from the water collection areas.
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3.4

The Drinking -water Standards for New Zealand 2005 (Revised 2007), (DWSNZ)

specify minimum allowable values (MAVs) for the microbial, chemical and

radiological determinands of public health significance in drinking -water, and

provide compliance criteria and procedures for verifying the water supply is not

exceeding these values. The MAV of a microorganism is its concentration in

drinking -water above which there is a significant risk of contracting a waterborne

(enteric) disease. Raw and treated water quality monitoring is undertaken to

determine the degree to which drinking water standards are met. Minimum allowable

YEOUI Uwp, S5UAWEUI wUx] EPI Pl Ewsi OUwUT T wUl xUIl Ul OUE
for the bacteria EOEw " UaxUOUx OUPEPUOwW xOUUw &PEUEDPE W pUI x U
Wellington Water treats raw water at the treatment plants to ensure these MAVs are

met for drinking water.

The Health Act 1956 has sections relating to drinking water. In particular section 7 U
69U and 69Z are particularly relevant and identify that drinking water suppliers must
take reasonable steps to protect sources of drinking water. Water Safety Plans are
mandatory and among other things, must identify public health risks and control
measurest this includes catchment risks.

National Environmental Standards for Sources of Human Drinking Water 2008
(NES) and Resource Management (National Environmental Standards for Sources
of Human Drinking Water) Regulations 2007 complement the Ministry of Health
legislation for improving drinking water supply and delivery and ensures that a
comprehensive approach exists to the management of drinking water from source to
tap. The Sandard and Regulations apply to source water before it is treated and only
sources used to supply human drinking water ie, not stock or other animals. It
identifies significant restrictions on regional councils ability to grant abstraction or
discharge consents upstream of abstraction points. The NES is a regulation made
under sections 43 and 44 of tre RMA.

Strategic planning context

There are a variety of other strategies, plans and policies which have relevance to the
directions of this plan. They include:

&6 1" zAbnwal Plan identifies focus areas for water supply as meeting future
demand and improving resilience of water supply in the event of a major movement

of the Wellington fault. Earthquake strengthening of water supply structures is a
component of this.

The Parks Network Plan 2011 provides management directions for most of the
remaining GWRC managed park areas including the two areas reserved for future
water collection; Akatarawa Forest and Pakuratahi Forest.

The GWRC Biodiversity Strategy 2016 sets the framework to guide activities to
protect and manage indigenous biodiversity in the Wellington region over a ten year
planning horizon. The Strategyz U w Udoalsl ate all relevant to the water collection
areas; areas of high biodiversity value are protected or restored, ecosystem functions
are maintained or restored across the landscape, people understand and value
biodiversity and ecosystems.
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Two objectives are particularly pertinent to the water collection areas:
1  Protect or restore wetlands and significant freshwater habitat

1 Safeguard aquatic ecosystem health esradiri in fresh water bodies and in the coastal
marine area

The Strategy is implemented via Biodiversity Department Operational Plan and work
programmes including Key Native Ecosystems, QEIl Covenant Support, Fish Passage
Restoration and Wetland Protection Support. At an operational level in the water
collection areas key native ecosystem plans direct and deliver the majority of
biodiversity work.

Key Native Ecosystem (KNE) plans for the water collection areas identify significant

biodiversity values to b e protected, guiding management actions, and outline how
they are delivered and funded (through Service Level Agreements between GWRC
and Wellington Water . A KNE plan has been developed for the Hutt Water Collection

Area and the development of a KNE plan is scheduled to be developed for the
Wainuiomata / Orongorongo Wat er Collection Area in 2016/17.

For the Wainuiomata Mainland Island located within this water collection area, more

detailed management directions are provided in the Wainuiomata Mainland Isl and
Strategic Plan 2006-2016 The directions of this plan will be incorporated into the

directions of the Wainuiomata/ Orongorongo KNE plan.

The Greater Wellington Pest Management Strategy provides a strategic and statutory
framework for management of selected pest animal and pest plant species in the
Wellington region in order to minimise negative effects on environment, economy,
biodiversity and the community, and to provide a regionally co -ordinated response.

The GWRC Climate Change Strategy (2015) coodinates climate change related
actions across GWRC responsibilities and operations. Of particular relevance to this
plan are initiatives designed to increase long term resilience to climate change
impacts. The strategy identifies the need to consider the dfects of climate change and
integrate adaptive planning into decision -making and routine work delivery

programmes. This planned approach will minimise the need for urgent, reactive

changes in future.
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4.

4.1

Land and water description

The following two sections are largely descriptive; they identify the landscape and natural and
cultural values of importance in the two water collection areas, their unique qualities and the
issues they present for management.

Location
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Map 2: Location map Hutt Water Collection Area and Macaskill Lakes

The 8963 hectareHutt Water Collection Area includes the catchments of the Western
Hutt River, Eastern Hutt River and Kerekere Stream upstream of the intake weir at
Kaitoke. The catchment is located at the headwaters of the Hutt River and part of the
southern end of the Tararua Range. The terrain is mountainous and rugged, broken
by multiple streams and narrow, steep -sided ridges. The hilltops are extremely
exposed to the north-west and the south with a reputation for high winds, fog and
sudden weather changes. Rivers and streams can rise very rapidy in heavy rain.
Water from this catchment is treated at the Te Marua Water Treatment Plant and then
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supplied to the upper Hutt valley and the northern and western suburbs of

Wellington. The Macaskill Lakes provide water storage for short periods when the

"U00w1ldPYl UwPUWUOEYEPOEEOI wiEl EEUUT woOi wxOOUwPEUCIT U
or because of drought.

The 7373 hectareWainuiomata/ Orongorongo Water Collection Area includes the
upper catchments of the Wainuiomata and Orongorongo Rivers. The catchment
commences at the intake to the Orongorongo tunnel and includes the Big Huia and
Little Huia Streams, Wainuiomata River including tributary streams upstream of the
fence at the Water Treatment Plant. There are six water intakes; three in the
Orongorongo Valley and three in the Wainuiomata Valley. Water from this catchment is
treated at the Wainuiomata Water Treatment Plant and supplied to the eastern and
central suburbs of Wellington. There is no untreated water storage facility at
Wainuiomata so if river conditions are unsuitable for treatment the plant must
temporarily be turned off.

N
2% 3 B

o Mountain High Point Water Collection Area
i Road
# Papatahi Hut
) Wainuiomata
© Bridge = 7 = Mainland Island Fence
® Bulk Water Dam
®  Water Treatment Plant ~ — ~ DOC Tracks
® iniske :] DOC Forest Parks
Roads — River
Tracks THbutaty

.. Wainuiomata Bulk Kilometres 0
Water Tunnel I

Map 3: Wainuiomata/Orongorongo WCA including Mainland Island and adjoining
Wainuiomata Recreation Area
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4.2

The role of water catchments and water qua lity

Forest areas act as natural water filters, receiving rain, nourishing plant and animal
life, filtering it through soils and rock to aquifers, and releasing it via springs, streams
and rivers and to the sea. Water, once on land collects and naturally contains a variety
of chemical elements and contamination from dirt, decaying vegetation and animal
waste. The aquatic ecosystem and its animals and organisms dilute impurities in
water and provide further filtering. Flowing rivers further cleanse water v ia
daylighting and aerating processes. Storing water for long periods in reservoirs also
allows some natural filtration processes to occur and minimises silt and other
suspended solids in the water supply before further straining and purification
treatment processes take place.

Maintaining purity of raw water from the catchments minimises downline filtration
and treatment requirements. To achieve this, public access to these areas is limited
and a range of other management actions are employed, such as pesanimal control,
to limit contamination from animals and their waste.

Maintaining consistency of raw water quality is also important. Water treatment
infrastructure is designed to match particular raw water qualities. Changes in raw
water quality can result in short term marginal cost impacts and potentially major
infrastructure changes in the longer term.

Hutt water collection area
tributary stream. Maintaining
optimum water quality free of
human and pest animal
introduced contaminantsis a key
objective for the water collection
areas.

Components of raw water quality

Whilst drinking water sourced from water catchments which are fully or partially

closed to visitor access is generally very good, the National Environmental Standard

i OUW2OUUET Uwoi w' UOEOw#UDPOODPOT w6 EUI Uw4U1l UzU0w&UE
causing micro-organisms are present in many water sources, entering water from

sources such as animal waste. Escherichia coli (E. coli) bacteria and protozoa are a

common in the guts of warm -blooded animals present in the water catchments.

The New Zealand Drinking Water Standard (2008) defines Maximum Allowable
Values (MAV) for contam inants of health significance as:

1  Microbiological (bacteria represented via e -coli, viruses, and protozoa
represented via Cryptosporidium and giardia)

1  Chemical

1 Radiological
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Contaminants which affect the aesthetic properties of water include:

Turbidity

Natural organic matter

Hardness

Some major ions particularly sodium ions

=A =4 -4 -4

A broad range of pesticides and herbicides are alsoitemised in the Standard and have
very low maximum allowable limits , with management protocols in place for their
application. For example, strict protocols for application of pesticides such as 1080
include temporary removal of the catchments from water supply service in order to
minimise contamination risks, specific pesticide application and management sign off
procedures and additi onal water testing to prove that the various toxins have not
entered waterways before the catchments are used to supply water to treatment
plants. Different pesticides and herbicides have different management protocols,
developed on a case by case basis ewidering a range of factors including risks and
effectiveness.

/ UOUOAOEWEU]I wOT 1T wOOUUwUPT OPI PEEOUWUT UIl ECwUOwWT U
Ei Ul UOPOEOEUzZw POw UTT w -9#628w . O OPOT w OOODU
Cryptosporidium and giardia protozoa in raw water from the catchments identifies
levels well below the NZ Drinking Water Standard MAV of <10 mean oocycsts per 10
litres, 5 log credits (refer section 6.6). Average monitoring results for these protozoa
are below in Table 2. Results are absent in perds when rivers were below the

greater need (and cost) for water treatment.

Notable in these results is the effect of the beech forest mast event in the Wainuiomata
catchment in 2014. During mast events beech flowers produce large quantities of seed
(masts) which provide prolific food for rats and mice, which in turn provide food for
stoats and possums (which prey on native birds, bats and snails). Mast events
generally occur naturally every 2 to 6 years, triggered by a summer that is warmer
than the previous one, and measured by DOC by counting seeds on beech tree
brancheswww.doc.govt.nz/our -work/battle -for-our-birds/beech-mast/.

Table 2: Average Giardia and Cryptosporidium and e-coli in raw water

Orongorongo River Wainuiomata River Kaitoke Intake
Intake Intake
Number Average Number Average | Number Average
of Sample | of Results | of Sample | of Results | of Sample | of Results
Cryptosporidium
2001 6 0.9 6 0.7 - -
2002 12 0.5 12 0.9 - -
2003 12 0.9 12 1.7 2 0.6
2004 11 0.5 12 1.7 - =
2005 9 1.4 14 1.4 - -
2006 11 1.2 12 1.5 - =
2007 12 0.8 11 0.8 5 0.5
2008 12 0.5 12 0.5 12 0.5
2009 12 0.5 12 0.5 11 0.5
2010 4 0.5 4 0.5 4 0.5
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Orongorongo River Wainuiomata River Kaitoke Intake
Intake Intake
Number Average Number Average | Number Average
of Sample | of Results | of Sample | of Results | of Sample | of Results
2012 2 0.5 2 0.5 - -
2014 (mast year) - - 19 0.5 21 0.5
2015 26 26 0.08 26 0
Overall average 103 0.7 135 1.0 63 0.5
Giardia
2001 6 1.5 6 2.7 - -
2002 12 0.9 12 1.5 - -
2003 12 0.5 12 1.3 2 0.25
2004 11 0.6 12 1.6 - -
2005 4 0.7 0.6 - -
2007 0.5 0.5 5 0.5
2008 12 0.5 12 0.5 12 0.5
2009 12 0.6 12 0.6 11 0.5
2010 0.5 0.5 4 0.5
2012 2 <0.5 0.5 - -
2014 (mast year) - - 20 25 21 0.5
2015 26 0.25 26 0.25 26 0.4
Overall average 81 0.7 110 1.3 63 0.5

Water can only be extracted when river flows provide sufficient supply and a minimum
levels must be retained for ecosystem health. The GWRC Proposed Natural Resources
Plan (2015) policies and rules define minimum flow levels for extraction (section 8).
xx] OEPRWKwWxUOYDPEI Uwi UOOWET UEPOUWOI wEYI UETT wUbY
was possibly from the three rivers between 2005 and 2015. Overall the average number
of days a year when water available for abstraction is below the 5 percentile of the range
for each catchment is:

1 17 daysOrongorongo catchment averages
1 19 days Wainuiomata catchment
1 17 days Kaitoke catchment(Hutt WCA)

During times when there is insufficient water for extraction, water supply for
Wellington is dependent on the Waiwhetu aquifer system and Macaskill lakes.

Water turbidity (water clarity determined by the presence of suspended sediments and
organic matter) is monitored continuously at the water treatment plants. The average
turbidity figures below relate to the organic load carried in water. Higher turbidity
indicates more soil erosion and slips which can be expected during periods of very high
rainfall when the normal slow filtering mechanisms of the forest floor are overwhelmed.

UV254 is a water quality test parameter which utilises light at the UV 254nm
wavelength to detect organic matter in water. It measures the amount of light
absorbed by organic compounds in a water sample. Turbidity monitoring results are
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detailed in Appendix 5, and summarised below in Table 3 which includes the number
of days per year the UV 254 has been in the 95% quartile.This means the number of
days that the discharge water quality measure (UV254) does not exceed defined levels
for 95% of the time. Turbidity in raw water is a measure of how much sediment needs
to be removed with the treatment processes.

These measures relée to the raw water quality entering the treatment plants and the
level of treatment required in order to meet drinking water standards before it leaves
the plants. Less chemical water treatment generally results in better tasting water for

Wellington W ater customers.

Table 3: Average river turbidity and number of days in 95th percentile of measure

Year Average Number of Average Number of days Average Number of days
Kaitoke Days in the 95th Wainui. in the 95th Wainuiomata in the 95th
River intake Percentile - Intake Percentile- Orongorongo percentile -
Turbidity Kaitoke Scan Turbidity Wainui. Intake intakes Orongo. UV254
uv254 uv254 Turbidity
2011 2.13 345 2.73 70 2.73 140
2012 4.52 345 2.66 250 3.44 344
2013 5.62 346 3.06 288 4.68 291
2014 6.10 346 1.86 344 3.88 331
2015 6.17 356 2.25 210 1.78 277

Ongoing work programmes to maintain low levels of warm blooded pest animals,
which carry health threatening protozoa and contribute to vegetation loss and soil
erosion, in the catchments is required in order to maintain consistent raw water
quality. Maintenance of native vegetation cover is required to minimise erosion and
maintain a healthy forest floor for filtering and minimising soil and organic matter

erosion which contribu tes to higher turbidity levels in raw water entering the
treatment plants.
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5.

5.1

Natural and cultural heritage values

The topography, geology and geographic locations of the water collection areas was
identified in the early days of European settlement of Wellington as ideal sources of
water collection of high volumes of water - and remain so today. The catchments
receive high rainfall captured by the multitude of tributary streams to the major rivers
identified in Maps 2 and 3. These features are describedin more detail below, with
further detail provided in the Resource Statement for the WCAs (unpublished).

Landscape features and climate

Greywacke rock interbedded with mudstone forms the bedrock under most of the

Wellington region. It i s part of the Torlesse Terrane which forms much of the

mountainous spine of central New Zealand. 6 1 OOPOT UOOz UwxUORPOPUaAWUOD
margins of the Indian/ Australian tectonic plate and the Pacific Plate generates

stresses, causing this bedrock to fractue along fault lines. The four main fault lines;

Wellington, Wairarapa, Ohariu and Pukerua see both lateral and horizontal

movements, with some vertical land movements occurring on the Wellington Fault.

Mostly running in a north east to south west direction, the fault lines control

following the lines of the easily eroded crushed rocks in the fault zones (GWRC

Wellington Region Water Collection Areas Resource Statement, unpublished).

The topography of the catchment influences rainfall received, the frequency and

amount of snowfall received and wind speeds. & 6 1 " z U wx U EAD, EaidmtBvaXé w

in the Wellington Harbour sutvegiongpl Y ul AwPET OUDI PI Uinthinibimus EOOUE O wl
summer rainfall and river flows have not changed significantly over the past 30 to 40

al EQWw®E] OUPI Pl UwUT EVUwsUPYI UWEOEwWUUOUI EQwI T EOUI
and that the upper reaches of the Hutt and Wainuiomata and Orongoro ngo Rivers are

I DT T QAawEOOOEEUI EwWEOE ws E U UL ofwatdranithe tvérs ca® O b wi 0 OP O
xOUI OUPEOOaAWE] wUIl OOYI EZ wWEQCEWUT E0wOOU0wWOi wlT 1 wul
for the Wellington Region goes to public water supply (94% in 2010). The EI

Nino/Southern Oscillation and La Nina climate phenomenon periodically influence

temperatures, rainfall and other aspects of climate, commonly creating either drier or

wetter than average summers. Localised heavy rainfall is more likely during La Nina

events, but not uncommon in El nino, as occurred in the summer of 2015/16, according

OOw&61" zU0Uw6i EPUVUEWUUOOGEUDPT UwUI xOUUw! Yhkrht 6duw
-(6 zUw s" OPOEUI w EOEwW 61 EUT T Uw Ofl wel 0OOPOT UOOw I O
documents some of the weather history and cycles of the region, characterised

anticyclones and troughs of low pressure. Most anticyclones have their centres

xEUUDOT wOOwWUT 1T wOOUUT woOi wlOT T wUl T POOwPT PET WEUI EUI
the high ground in the north and the north east of the r egion, as well as the Rimutaka

and Tararua Ranges, often results in increased shower activity and also heavier falls

EUUDPOT wEwxI1 UD O EThdlbcatibn obthelhvitoQvatet Eaicinzedts areas was

well chosen for capturing this heaver rainfall.

Rainfall monitoring occurs within the WCA at three sites maintained by GWRC;

Kaitoke Weir, Orongorongo Swamp and the Wainuiomata Waterworks / Lower Dam.
The rainfall sites are automatic and record rainfall intensity (the time of every 0.5mm
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of rainfall is logge d) into a data logger which telemeters information to the GWRC

database for real time monitoring. 31T DPUwOOOPUOUDPOT wPUwWxEUUwWOI wiOT 1T w
Ol T wsOYDPUOOOI OUwWwOOOPUOUDOT wxUOT UEOCOT zwbkpbUT WEOOU
website.

Hutt water collection area is bounded by the Marchant Ridge to the east, Renata Ridge
to the North and catchments of the Renata and Kerekere Streams to the west. The
ridges average 860m in height, with the highest point 1376m at Alpha Trig, and
frequently receive snow cover in winter. The Eastern and Western Hutt Rivers join at
Hutt Forks to form the Hutt River / Te Awa Kairangi. The river valleys are steep sided
with over 60 percent of the area exceeding 35 degrees of slope.

Rainfall, wind and snow

The rainfall averages within the Hutt water catchment vary between 2330mm at the
Kaitoke weir water intake to 3161mm per annum on Renata Ridge. The Quoin Ridge
lies between the branches of the Hutt River, and shelters either valley from rainfall
depending on wind direction, resulting in variations in rainfall between valleys of up
to 50%.

Over a thirty year period the average annual rainfall is 2335mm annually at Kaitoke
(NIWA database). Predominant winds are north westerly (50%) and southerly (30%).

The height of the water catchment at the southern end of the Tararua Range results in
over 40 days per year of winds over 100km/hour. Snow falls over 800m elevations,
encompassing the Marchart, Renata and Quoin ridges, are common in winter. The
lower level Kaitoke weather station reports an average of 2.5 days of snowfall per year
(NIWA 2014). Of the Wellington regional weather stations, average rain day frequency

and highest number of wet day s receiving more than 1mm of rain is highest in the Hutt

Valley, with an average 188 rain days and 134 wet days per year (NIWA 2014).

The location of the water collection area at the southern end of
the Tararua Range isideal for capturing high level rainfalls.
Looking from Maymorn Peak, Western Hutt River valley in the
foreground and Tararua Southern Crossing on the horizon, Hutt
Water Collection Area.
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Hutt River in flood at Kaitoke Weir in 1995 making
it almost invisible (refer other photos). The very
steep slopesof the Western and Eastern Hutt
Rivers create fast water flowsand the potential for
significant erosion, particularly if overall
vegetation health isnot maintained. Flood events
deliver amuch higher sediment load to be filtered
for drinking water viathe water treatment plants.

Snow on the tussock grasseson Marchant Ridge, Hutt WCA

Geology

The water collection area at the southern end of the Tararua Range includes a branch
of the main Wellington Fault, known as the Tararua Fault, wh ich branches from the
Kaitoke basin area and is responsible for the line of the Eastern Hutt and the mid-
Waiohine Rivers. The best known feature of this fault line is the deep saddle known as
Hells Gate with red rocks and soils between Omega and Alpha huts which are on the
north eastern boundary of the water collection area, within Tararua Forest Park. Other
noticeable geological land forms are the smooth-surfaced uplands extending from the
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southern Tararua range across the Maymorn and Renata Ridges to theAkatarawa hill

country (DOC Tararua Park Map, 2006) which can be seen from the Rimutaka Hill

summit. These gently rounded summit forms date from the Ice Age period (from

70,00014,000 years ago) when a vast sheet of gravel was washed out over the foot of

ti 1 WOOUOUEDOUWEUI EUPOT wUT T w" UOOwW5EOOTI awEOEwW6I1 OC
formed from erosion).

According to the Resource Statement for the water collection areas (GWRC,
unpublished), the catchment is a classic fan shape created by tributaries of the
Western Hutt and Kerekere Rivers, which are not controlled by fault lines like the
Eastern Hutt River. The Moonshine Fault also passes outside the catchment boundary.
The soils of the area reflect changes as the land steps up from Kaitoke to the Tarana
Range, all dark brown and becoming more strongly leached with less clay content as
the elevation increases. Four types of soils are identified; Rimutaka series steep land
soils (covering 70% of the catchment), Ruahine soils in lower elevations with a thin
stony profile, Tararua series soils are found under tussocks on the highest ridges with
high rainfall keeping them wet and frost and snow affecting drainage, and Renata
Series soils in weathered loess on the crests of rolling hills and spurs in the westof the
EEUET O1 OU8 w311 Ul wOECUUI UwUODOUWEUI wbEI OUDI BP1 EwEL
erode should vegetation cover be removed (2008:21).

Active Faultline
Inactive Faultline E Te & Tt Torlesse Sandstone |
Rivers Macaskill Lakes

4 Kilometres

Map 4: Hutt WCA Geology. Three active fault lines traverse the area nearby
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Map 5: Hutt WCA Soils
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Map 6: Hutt WCA Topography
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The Wainuiomata/ Orongorongo water collection areas are accessed from the Moores
Valley Road to the east of Wainuiomata and characterised by more streams and less
steep hills than the Hutt catchment.

The Orongorongo catchment is bounded by the Rimutaka Range to the east and
Puketaha Peak (767m) to the west, and includes the upper Orongorongo River and
tributarie s, and Big and Little Huia Creeks and Telephone Creek which meet the river
not far from the water intake. There are areas of steep and unstable scree slope on the
eastern side of the Rimutaka Range close to the Orongorongo River.

The Wainuiomata catchment includes the Wainuiomata River east and west tributary
branches, the Skull Gully Stream, Sinclair Creek Stream and George Creek. The
highest peak in this catchment is Mt Devine (632m). The U-shaped river valley floors
regularly flood moving gravel eventual ly to the coast. Sixty percent of the land is
considered to be moderately steep to steep (2135 ), and 8% is considered to be very
steep (over 35) with little flat or undulating ground (GWRC WCA Resource
Statement: unpublished).

Rainfall, wind and snow

According to NIWA (2014) average annual reporting for rainfall measured at
Wainuiomata Reservoir is 1800mm per year with the highest monthly averages
received in June-July at 224mm per month, and the lowest in January-February at 81
and 89mm per month. However rainfall is variable throughout the Wainuiomata and
Orongorongo catchments with parts of the
Rimutaka Range average ranfalls of over
2000mm of rainfall per annum. Like the
Hutt WCA, snow falls over 800m elevations
are common in winter. In this WCA the
higher ridges of the Rimutaka Range
primarily receive snowfall, but snowfalls at
lower elevations also occur for short
periods most winters. The Catchment road
ridgeline is below 800m elevation but still
periodically receives enough snowfall to
make access to the weather reporting,
telecommunications and other reporting
equipment on Spur road, off Orongorongo
Road difficult at times.

Extreme weather events such as storms are
common in the Wellington region with
high winds causing land slips, vegetation .
damage and localised flooding in the Rain gauge recorder at the Waterworks

i X i /Lower Dam, Wainuiom ata Recreation
catchments. Images in Section Six, threatS rcawhich adjoins the Wainuiomata
illustrate examples of storm damage. Water Collection Area

PeriodUw Ol wOOPwWUEDOI EOOOwWUI I 1 UUI EwOOwWEVUwsEVawUx1 O
rain falls over 15 days or more, average two periods per year of 19 days, and are most
common in summer. The longest dry spell recorded was 33 days in March 2013
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(NIWA 2014). Duri ng these periods6 1 OOPOT UOO7z UWwEUDPOOPOT whPEUI UwbHU
Hutt Valley, Waiwhetu aquifer and water storage facilities such as Macaskill Lakes.

The catchment is geologically associated with the Rimutaka Range, the southernmost
range of the north island. With five major uplifts in the past 6500 years it is an actively
moving range, rising faster than any other New Zealand mountain region. The
Rimutaka range main axis runs along the eastern side of the catchment with the
highest peak, Mt Matthews to the south of the WCA boundary. The 1855 Wairarapa
Fault earthquake and associated land movements created many landslides still
evident in the landscape today. The Wairarapa Fault runs inside the eastern boundary
of the WCA, the Wainuiomata and Orongoro ngo Rivers follow old fault lines, and the
Whitemans Valley Fault extends into the Wainuiomata catchment.

Rocks and soils of the area consist of greywacke (light grey sandstone) and argillite
rock (dark grey sandstone), slope debris (colluvium), river depo sits (alluvium), wind -
blown silt (loess) and sand and peat. They have formed on generally hilly terrain

under a climate where temperatures and rainfall vary markedly. These soils have
formed during the last 10,000 years, mainly under forest. The rocks have been
shattered by millions of years of earth movements along fault lines running alongside

and through the range.

371 w1l UOUUET w2UEUI Ol OUwpUOXxUEOPUT 1 EAwi OUwWUOT 1 we "
in the Rimutaka Range is so great that the rate of ersion cannot keep pace, with the

range growing in height a few millimetres each year. The Orongorongo Valleys

steeper sides and higher rainfall make it more prone to the forces of erosion than the

Wainuiomata Valley, with erosion in the past accelerated by vegetation cover lost

from pest animal grazing (now largely controlled).

The same four soil types as the Hutt WCA are present, with the brown Rimutaka
series soils dominating both catchments. Ruahine soils predominate on lower slopes
in the valleys and are identified as shallow soils with a thin dark greyish brown silt
loam horizon with yellowish brown stony silt loam subsoil. The Resource Statement
also identifies that Waikanae and Heretaunga soils also develop in alluvial silt, sand
and gravel on the floors of the river valleys, river terraces and fans.
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Map 8: Soils Wainuiomata/ Orongorongo WCA

PAGE250F125



D GWRC Water Collection Areas
@ Flow Station
4 Rain Gauge
@ Water Intake

100m contours

Main rivers and streams

Elevation
B o-250m

[ ]250-500m
[ ]500-750m
[ 750- 1,000 m
I 1.000-1250m
I over1.250m

Map 9: Wainuiomata/ Orongorongo WCA Topography and waterways
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5.2

Biodiversity o flora and fauna

The water collection areas are part of the Tararua Ecological District (as described by
the Department of Conservation 1987 Ecological Regions and Districts of New
Zealand) cover the Akatarawa, Tararua and Rimutaka Ranges. Containing areas of
unmodified forest, the catchments have some of the highest biodiversity values of any
reserves managed by GWRC. Rich in native flora and fauna and with an area of
Mainland Island wit hin the Wainuiomata catchment, the catchments have some
unique features described below. In the Wainuiomata catchment, guided tours
interpret these features for visitors, and the area is a popular destination for
conservation groups. Pest management volunteering assistance provided by local
conservation groups, notably the Rimutaka Forest Park Trust helps to protect flora
and fauna from pest plant and predator animal incursions.

Healthy terrestrial ecosystems support good aquatic ecosystem health. River
eoosystems are supported by vegetation providing shade and temperature control,
improving soil and water quality, stabilising river beds and banks, and supporting
macroinvertebrates; a source of food for fish and frogs. The type of plants within and
alongside waterways influences river health with weed seeds easily transported
downstream and dispersed by birds.

The forests of this water collection area include extensive areas of unmodified silver beech,
red beech, podocarp forest on lower slopes and valley floors, and areas of subalpine
tussock lands, alpine wet turf and sub-alpine sphagnum bog. It is one of the few areas in
the Wellington region containing southern rata (endangered by possum browsing).

Areas of vegetation that 3 ; T N EhY
have been identified as XN e .
being particularly
important  ecologically
include the alpine and
subalpine associations,
tree fuchsia (Fuchsia
excorticata) forest
located in gully heads
around Quoin Rid ge, Mt
Alpha, on the Eastern
slopes between Renata
Forks and Hutt Forks,
and areas of podocarp
forest. The vegetation on
the Maymorn ridge and

. . 3 Podocarp Broadleaved - >Snow Tussock Grassland- i
wetlands is unique in Besctiforest Fom ! :
. . | Highland beech forest B b R 3
the reg on Wlth a Lowland Beech Forest Sibaping senls A s )
dominance of Gleichenia [0 1+ 2 4 Kilometres e

alpina (Mountain tangle _ _ _

. . . Map 10: Vegetation classes in the Hutt WCA include
fern).  This  species _'S large areas of podocarp and beech forest and an area of
found nowhere else in  some areas snow tussock at the highest points of the
the Tararua Ranges. Quoin Range
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There are four areas of wetlands considered to be important within the catchment;
Phillips Stream marsh, upper Eastern Hutt fen, Maymorn Ridge marsh and Maymorn
Ridge bog (GWRC Regional Water Collection Areas Resour@ Statement:
unpublished). The Maymorn wetlands combined are scheduled outstanding wetlands
in the GWRC Proposed Natural Resources Plan (2015).

The GWRC Key Native Ecosystem Plan for Hutt Water Collection Area (2014-2017)

draws on the GWRC Regional Water Collection Areas Resource Statement

(unpublished). It identifies that ten species of native fish have been recorded in the

KNE, but only two have been recorded above the large weir on the Hutt River at

*EPUOOT OwUTl OUUWRNEPwWOh OO x U uargp &E Orévipipnis)U MostOU U YT EUD U
OEUDPYI wi PUT wEUI wUOEEO!I WUOOWEODPOEwWUT | whl PUwUOOwWUI
classified as a threatened native species. Introduced brown trout (Salmo trutta) are

also present in the main rivers of the WCAs and prey on native fish and compete for

food resources.

The plan identifies that fifteen native bird species are present in the catchment
including threatened and vulnerable species such as:

1 Rifleman (Acanthisitta chlori$ Conservation status, 'Declining'

1 Red-crowned parakeet/ kakariki ( Cyanoramphus novaezelandia€onservation
UOEOUUOwWA1l OPEUZ

i Long-tailed cuckoo (Urodynamis taitensis Conservation status, ‘'Naturally
UOEOOOOOZ w

1  NZfalcon (Falco novaeseelandig@onservation status, ‘Nationally vulnerable'

Kaka (Nestor meridionalisConservation status, 'Nationally vulnerable’

1 Black shag (Phalacrocorax carbo novaehollanfli@enservation status is, ‘Naturally
UBEOOOOOZ

=

Conservation status is derived from NZ Birds Online www.nzbirdsonline.org.nz

Species of New Zealand long tailed bat (Chalinolobus tuberculatysand the lesser short
tailed bat (Mystacina tuberculatpare present in the adjoining Tararua Forest Park and

are also likely to be present in the water collection area. Giant molluscs (snails and

slugs) are found in the area, the most common snail is the translucent dark-shelled.

recorded, but barking geckos (Naultinus punctatug, northern grass (Oligosoma
polychromaand ornate (Oligosoma ornatumskinks have been recorded nearby.

Two nationally threatened/at risk plant species and several regionally rare plant

Ux]1 EPT Uwl EY]I wEI 1 OwUIl EOQUEI E wb dsy Biadhygbttiskikib OE OUE D Ol
var. kirkii), greenhood orchid (Plumatochilus tasmaniga gully tree fern (Cyathea

cunninghami), and raukawa (Raukaua edgerley{GWRC: 2014).
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Well camouflaged barking gecko (Naultinus elegans punctatus) and ngahere gecko (Genus B.
silvestris) are found in both water collection areas.

The Wainuiomata catchment is notable in the region for the lack of beech forest and is a
Podocarp Broadleaf forest. Above 500 metres silver beech dominates on the high ridge

tops. Northern rata is the dominant emergent tree species in the eastern Wainuiomata
catchment above skull gully. Hinau, kamahi, rewa rewa and tree ferns also form part of

the vegetation canopy along with some black beech in drier locations. The forest type in

the Orongorongo catchment is largely Podocarp Beech forest.

Map 11: Vegetation classes Wainuiomata/Orongorongo WCA

Bird species include North Island brown kiwi (Conservation status Nationally
Vulnerable) which self -introduced into the catchment from the adjacent reintroduction

programme run by the Rimutaka Forest Park Tru st. Other species include rifleman,
tomtit, whitehead, kakariki, kereru, tui and kingfisher and NZ falcon.
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5.3

Left, Tomtit. Right New Zealand falcons photographed in East Harbour Regional Park

The same species of lizards are found in this WCA as the Hutt WCA, but in addition,
the raukawa gecko (Woodworthia maculata) uses a wide range of habitats and
altitudes but is most likely to be found around forest margins, river terraces, and
above the tree line. (Resource Statement: unpublished). GWRC environmental science
team members report findings of common grass skink and copper skinks in the
Orongorongo valley near the weir.

The Mainland Island Strategic Plan (2007) identifies that nine species of fsh occur in
the Wainuiomata catchment, and twelve in the Orongorongo catchment. The
Orongorongo catchment is identified as an important area for fish conservation

because of is largely unmodified state. Invertebrates include the snail species Wainui
urnul a urnula in rata-rimu forest and many species of weta, butterflies, dragonflies,

moths, cicadas, earthworms and spiders. The Strategy reports primary research
identifying over 80 species of invertebrate species in beech forest litter.

Wainuia urnula urnulais asnail first found in
Wainuiomata forest are known to be acarnivorous
hunter and move rapidly (for a snail)

Key Native Ecosystems (KNE)

The KNE programme supports the GWRC Biodiversity Strategy (2016) goal of
protecting high value biodiversity ar eas. Areas with high biodiversity values are
prioritised for protection and management via the KNE site management programme.

Within the identified key native ecosystems, threats to biodiversity values such as
ecological weeds and pest animals are prioritised for active management in order to
protect and preserve, in this case the forest and freshwater ecosystem values.The
plans outline the ecological values and threats specific to the KNE site and prescribe
operational budget and actions, reviewed on a three yearly basis (GWRC Key Native
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Ecosystem Plan for the Hutt Water Collection Area 2016-2019). The entirety of both
water collection areas have been identified as KNEs.

The KNE management objectives for ecosystem health are consistent with

management of forests for optimum water quality. However in some areas, such as

the Wainuiomata Mainland Island, the KNE management objectives may aim to

deliver a higher level of management intervention for species recovery for example,

than is required purely for wate r quality and supply management objectives. Within

Ul PUWPEUI UWEOOOI EUPOOWEUI Ewhl YYwT T EUEUI UwPUWE wt
2004 by GWRC for intensive native wildlife restoration. This area contains rare areas

of un-logged native forest wit h large mature rimu and matai trees and a manuka fern

Pl UOECEG w3711 wOEOET |1 Ol OUWEDUI EUPOOUwWI OUwWUT PUWEU
Mainland Island Strategic Plan 2006-1 Y hut z 6 w

31T wyYPUDPOOwW I OUwW UT T w OEPOOEOEW PUOEOEwW BUw DEIT OUD
Wainuiomata Mainland Island Ecosystem to a healthy functioning state and sustain

those ecological processes that support its indigenous biodiversity, whilst maintaining a

x UUIl OWEOI EOWPEUI UwWUOUUET z6w3T 1 wi OEUVUVmBod wEDIT 11 UT «
high levels of community engagement. The primary goal for the mainland island is

PDEI OUPI Pl EwEUws" OO0UUOOwxTI UUWEODOEOUWEOEwWxOEOUUU
flora already present in the mainland island and, as site conditions allow, re -introduce

appropriate locally extinct species thereby restoring the wholeness and character of this

EOE DI OURebt@niniallcbngrd is carried out within the context of the key native

ecosystem operational programme. Rimutaka Forest Park Trust volunteers assist in

delivering a high level of pest animal management through trapping and other works.
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Rimutaka Forest Park Trust
volunteers Alwyn Rees and Peter
Harvey installing a A24 self-setting Kill
trap for ratsand stoatson the
Puketaha Ridge in the Wainuiomata .
Trap linesare connected to one
another for optimum predator
control. Photograph: P. Cooper.

GWRC KNE plans are developed in collaboration with stakeholders and management
partners such asWellington Water , and delivered via service level agreements and the
assistance of contractors, and in the Wainuiomata Mainland Island, Rimutaka Forest
Park Trust volunteers provide significant assistance, particularly with the installation
and maintenance of predator trap lines.
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5.4

Ri mut aka For est Par k Tr ust 6Joining the Dots6 Steering
of ficers planning the deployment o f sever al hundred 6C
for installation in the Wainuiomata Mainland Island and water collection area and adjoining

Rimutaka Forest Park as an overarching pest control network for ratsand stoats.

Photograph: P. Cooper.

The Hutt WCA KNE plan identifies that although the general forest types have
remained unchanged, their composition has been significantly modified by the impacts
of browsing feral goats (Capra hircus) and deer (Cervus elaphus scoticus), with species
palatable to goats and deer now rare in some areas. It notes that the Hutt Water
Collection Area has very few and only small infesta tions of ecological weeds. However,
these infestations will spread if left uncontrolled. The plan has the following objectives
for management activities to:

1. Maintain a healthy terrestrial ecosystem for achieving optimum water quality and
increased resiliee to threats

2. Maintain native plant dominance
3. Increase native plant regeneration

Indirectly these objectives relate to overall ecosystem health and achieving water
GUEOPUAWEOEWUUXxxOawoOENI EUPYI UBuw. I wUT T ws, ECET 1T O]
and ecological weed control identified in the plan, pest animal control can be more

directly attributed to achieving water quality objectives. Section 6 below, threat

management identifies details. The operational plan component of KNE plans

identifies the range of specific actions to be undertaken and targets to be achieved.

These are also identified in less detail in the service level agreements between

Wellington Water and GWRC Biodiversity.

Cultural heritage

Context

The GWRC Proposed Natural Resources Pan (2015) identifies a set of guiding
principles that underpin the overall management of the plan and shared values in
relation to water . The Ki uta ki tai (connectedness) principle involves managing natural
and physical resources in a holistic manner which is particularly relevant for the
management of the forests and waters of the water collection area® w3 1T 1 w- T é w3 EOOT E
Nui a Kiwa aspects of the plan emphasise the importance of mana whenua
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relationships with water bodies which includes streams and rivers. Huanga or
sxOUDPUDYI wEUxI Ezude O UG bl BuwEPWI uEEW EupO iUw oD i 1T wpUl wi é wo
our water bodies. Outstanding water bodies have an essence within them that provide for
PEPDUUEWEOEWOEUUDPS w31 PUwI & w éabllty to Providekaiprovidél wpbp EUIT UL
resources and heal the body and spifithis recognises the life supporting capacity for

the people of Wellington of water drawn from the streams and rivers of the water

collection areas. The preservation of the waterways and management of the
EOOwWUOWET wi UEUEPEOUWOI wOUUWOEUUUEPRPNRE PDEsux I aUDEEC
Foreword).

311 w&61" w/ EUOUwW-1 0pPOUOW/ OEOQwp! YAWDPET OUPI P1 UwU
area are limited, with few early permanent settlements in either water collection area.

" OPl YI UOwl EUGaw, eO0UPwWOI U1 OwOOYI EwlT Udthe T wOT 1 wEUI
Wairarapa via the Turakirae coast to Te Whanganui a Tara (Wellington Harbour), and

the areas were places of food collection, mahinga kai, and used extensively for hunting
EDUEUOWEODOEOUW UOOT O AWEOEwWI Ul UT pE&lingw i DUT DOT «
materials, taonga raranga.

3TTUI wEUI wOOwoOOpPOwxewbdUwoepOl EwUDUI Uwpi OUUDI *
water collection area. However the Hutt Water Collection area has one pre 1900

archaeological site recorded in the New Zealand Archaeological Association (NZAA)

database which is protected under the Heritage New Zealand Pouhere Taonga Act

2014 (HZNPTA). The general vicinity of the site is identified on map 12 below. This

21 0001 O1 OUwW3UUUUVUAWEOGEW-1TéeUPwW3OEW1EDTI eUPUEwWmUT UO
have shared mana whenua interests in the general area of the Hutt water mllection area

collection area. Both iwi will have significant roles to play in the proposed Whaitua
advisory committees for the Wellington Harbour and the Hutt Valley whaitua.

Both iwi will continue to be actively engaged in resource management and consenting for
water extraction in relevant areas. The Resource Management Act identifies the
relationship of Maori and their culture and traditions with their ancestral lands, water,
sites, waahi tapu, and other Taonga, the exercise and function of kaitaikitanga and
consideration of the principles of the T reaty of Waitangi.
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Archeological Sites (HNZPTA)

@ Oven —— Rivers

D Hutt Water Collection Area }

0 05 1 2 Kilometres
b ———————

Map 12: There is one registered archaeology site in the Hutt Water
Collection Area. New Zealand Archaeological Association reference S26/3 is
recorded as an O6oven with charcoal and obsidian r ¢

Y8 »'&‘.’g,,‘-\ & X 3
Steep terrain and often windswept cloud covered hillsof the Wainuiom ata/
Orongorongo catchmentscan be tough territory to traverse which limitsthe
areads appeal for recreation access.

The GWRC Proposed Natural Resources Plan (2016) identifies thecreation of Whaitua
committees which include representation from Te Upoko Taiao ¢ the Natural
Resource Committee, iwi and territorial authorities and people from the community
who have an interest in land and water management issues. Their role is to creae a
vision and to prioritise overall objectives for land and water management in the
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broader whaitua catchment areas, which may include recommendations on regulatory
and non-regulatory management water resources. Committee recommendations will
be considered by GWRC and Te Upoko Taiao for approval and regulatory provisions
incorporated into the Natural Resources Plan for the Wellington region through a plan
change process.The Whaitua process is expected to be completed encompassing plan
changes by 2023.

5.5 Water supply built heritage
311 w&6 1" wxUEOPEEUPOA OO wUEBwR lipl YYR BWOOUDH®D Ol UwWE wk
of water supply in for the region from 1867 to 2006. Providing a safe and reliable
drinking water supply is as important today as it was for th e early settlement and
growth of Wellington. A very brief outline of water supply built heritage is provided
here as context for management of water related assets of historic significance.

Wainuiomata/Orongorongo

The lush native forests and clear rivers of the Wainuiomata and Orongorongo
catchment areas were recognised early on for their water supply potential. During the
OEUI whWwy Yz UwE OE opkda Seflamart bf EMllihgiad iwatér Was sourced
from local streams. As the population grew alternat ive, more water was required, and
the Wainuiomata Valley was the first area for construction of significant water supply
infrastructure.

The Waterworks dam (also known as the Lower dam), a tunnel through the
Wainuiomata Hill and pipe line to Wellington cit y opened in 1884, followed by the
Morton Dam at Wainuiomata in 1911, and in 1926 a weir and pipeline were
constructed to take water from the Orongorongo River and pipe it 31 kilometres to
Karori Reservoir, including a 3.2km tunnel from the river to George Creek and the
water treatment plant. The Hutt River was also identified as a water source at this
time, but was not utilised until a weir at Kaitoke was built in 1957.

By the late 1980s the original Wainuiomata system had reached the end of its useful
wor king life. Morton Dam was decommissioned and emptied of its water. In 1993 a
new treatment plant was built with water taken directly from weirs in both the
Wainuiomata and Orongorongo catchments. The new plant produces up to 60 million
litres of high quali ty water a day for Wellington, with typical production 30 million
litres of water a day.

Hutt catchment

The Hutt river headwaters were investigated in 1906 for a site for a hydroelectric dam,
EOUOwPUWPEUOZzZUwUOUPOWUT I whNt Vre Watedsugplil un@E OE w b E U w x |
RUNKYzUw ET UEPOT Ewl O1TDPOI 1 UPOT wUUUEDPTI Uw bl Ul wUBEI U
progress on construction of the Hutt water supply scheme was hampered by wartime
EOOUUUUEUPOOWOEEOUUWEOEwWOEUI UDE Ostetl tudigthe 1 1 UwUOU D
Korean War resulted in steel pipes being imported from Britain. The Kaitoke water
scheme was completed in 1957, including the weir, holding dams and pipeline from

water intakes. Water from the scheme supplies Wellington, the Hutt Valley and Porirua.
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There are a number of structures considered to be heritage assets within the water
collection areas.

A key aspect of the management of heritage places is the identification of threats to
heritage values and the implementation of appropriate actions to remove or

ameliorate any potential or actual damage. Natural processes such as earthquakes,
cyclonic storm events, intense periods of rainfall, or land slips all have the potential to

have caastrophic effects on the heritage structures, particularly water supply

structures such as dams, and damage can occur quickly. Other threats include

vegetation growth, fire, erosion and damage from tree roots and invasive weed

species which can damage boh the surface and sub-surface heritage features.

ICOMOS NZ charter principles provide direction for management of heritage assets
and conservation management plans, where developed, provide detailed
management directions. The structures also provide opportunities for interpretation
of the water history of Wellington . The GWRC Heritage Assets Management Plan
(2008) also provides management directions. The GWRC Accidental Discovery
Protocol procedure provides directions for discovery of archaeology during
operational works.

Table 4: Heritage Assets*

Asset / constructed Location HNZ Register/ Significance
District Plan/
IPENZ
Engineering
Heritage NZ
Register

Kaitoke Water Works | Hutt River, Upper Hultt City Referenced in Freshwater
Weir, 1946-1957 Kaitoke District Plan - Not Historic Heritage of the
listed (2016) Wellington Region.

(E1 OUPI Pl EwE |
important water supply
UET 1 O1 76

Orongorongo Weir Orongorongo Hutt City District Referenced in Freshwater
and intake, two River Plan ¢ Not listed Historic Heritage of the
tunnels, 1921-1926 (2016) Wellington Region.

(E1 OUPI Pl EwE |
significant engineering
EEI DI Y] O1 60 w(

Morton Dam, 1911, Wainuiomata Hutt City District Referenced in Freshwater
decommissioned River Plan t listed Historic Heritage of the
1988. IPENZ ¢ listed Wellington Region as

sUDPT OPI PEEOUY
rare example of a buttress
E E ORedommissioning

of the dam included
removing a section of

the dam wall next to the
spillway.

* These assetsp o st dat e 1900, Sso are not considered t
Heritage New Zealand Pouhere Taonga Act 2014.
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The Orongorongo water supply complex encomapssing tunnels, weir and intakesis
considered to be ahistorically signficant eningeering achi evement o f the 19206s wl
operating today. A diesel powered jigger isare used to accessthe Orongorongo tunnel and
maintain the water pipleline carrying water from the Orongorongo River. Ranger lead
guided walk toursenable visitorsto see the tunnel entrance and jigger shed and reveal
interesting storiesabout the work to construct and then maintain the tunnel, including an
incident in 1967 where the jigger failed to stop at the end of the tunnel and crashed into
the Orongrongo River (Our water history-on tap, 2007).

2 ' g% ¢ i - ;
Kaitoke Water Works Weir location of the water intake on the Hutt River constructed
between 1946 and 1957 and refurbished on anumber of occasionssince then. There are
two tunnels associated with the weir. Thisimage shows the fish passage rope which enables
fish such aseel and torrent fish to travel upstream of the weir.
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Left, Kaitoke weir and intake sketch plan 1949 and right, during construction, 1955

European settlers logged some of the catchment for timber resources including rimu
and totara, with some logging relics remaining in the forests of the catchment areas .
The most significant European settlement relics are the early water supply structures
detailed above.

Interpreting interesting heritage stories and i n particular the stories of people who
worked and lived in the water catchments is a key component of guided ranger tours.

3V > - & T N v = A s X5 po8
Guided walking tour viewing Morton Dam. Construction of thisdam was
completed in 1911 and it wasdecommissioned and superseded by the Te Marua
lakes scheme in 1988. The dam is historically significant because of itsform of
construction which isunusual in New Zealand; reinforced concrete made in
sections of slab and buttresses.

asid
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The 1884 Wainuiomata Waterworks Dam, also known as the Lower Dam, is a
registered archaeological site (and protected under the New Zealand Pouhere Taonga
Act 2014) but it is located within the Wainuiomata Recreation Area which is outside
the study area for this plan. It is managed under the directions of the GWRC Parks
Network Plan. However it is referenced here because the area is freelyaccessible to
the public and interpretation panels reveal some of the story of water supply and
water history to visitors who are not permitted to access the Wainuiomata/
Orongorongo water collection areas unless on seasonal guided tours.

NP,
Aam.uﬁ‘“
" o wrna evree ot et v d

o ke ot et The sifgirl Mrchime wos.
St toun i & poul and 4 dnghe weall.

v e, the boatebusd gained o exted thaw
seulle bt o s ooy 1 il w0 disis alivr the

banre i v dhevemmmisoned and ex
demmiinanad o the ot (1t 1t fadd lumﬂ
in Februser 2110

hen e bratalund was buill in Nerermiser 20114

Interpretation panelsand areconstructed boathouse beside the lake reveal interesting
history for visitors. A variety of bird species can be seen on and around the small dam
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5.6

Recreati on activities

To protect the water catchments and preserve water quality, access for recreation
activities within the two water collection areas is limited to walking / tramping,
guided tours and hunting.

Due to the relative remoteness and terrain of the Hutt WCA access to the area is less
appealing for recreation activities. Recreation activities in the Hutt Water Collection
Area are limited to walking/ tramping and hunting by permit (and defined in section

8 of this plan, Rules for use and development). Overnight stays are not permitted.
Signs identify water collection assets where no public access is permitted, for example,
Kaitoke Weir and water intake, water monitoring stations.

Tramping
Recreation facilities are limited to tramping tracks, marked and unmarked routes. No
camping is permitted in the Water Collection Area.

Hutt Forks, the confluence of the Eastern and Western Hutt Rivers, is the most
popular walking destination within the Hutt Water Collection Area. It can be accessed
from Kaitoke Regional Park via the Norbert Creek Route or the Hutt Water Collection
Area access road (2 hours walking one way).

Longer tramping tracks include the Marchant and Renata Ridge Tracks which border
the eastern and northern edges of he water collection area and Tararua Forest Park,
supported by three DOC managed huts (Alpha, Elder and Renata). These tracks are
part of the popular Tararua Range Southern Crossing.

Trampersdescending slopesof Mt Alphain approaching mist Hutt Water Col | ect i on Ar eads

There is one backcountry hut, an ex NZ Forest Service style deer cullers hut built in

Ol 1 whuNt YZUBWS$EUUT UOw' U00wWT U0wPUWOOEEUT EwOOwWUOT 1
bunks, a pot belly stove, mattresses and water tank. It is intended for emergency

shelter only.
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the Eastern Hutt River ismanaged as an
emergency shelter for walkers.

There are sections of marked route (posts and directional arrows) beside the lower
Eastern Hutt River. This includes a marked route down to Hutt forks and up Quoin
ridge to above the saddle on the Eastern Hutt route. All these tracks were marked to
guide people to the swing bridge across the Eastern Hutt River. There are no route
markers along the Quoin ridge tops.

4 O00EUOI EwUUEOGxDOT wUOUUT UwPOEOUET w' UVU0wudUOUwUOuU
Eastern Hutt river valley, a spur on the northern side of Quoin Stream and Quoin

Spur, and Hutt Forks to Renata Hut (DOC) via the Western Hutt River (7 hours), or

via Maymorn Ridge and Mt Pukeruru (6 hours). All are remote and require

backcountry navigation skills and experience.

PR

A suspension bridge at Hutt Forks minimises risks
from water contamination viariver crossings and
provides accessto the Quoin Ridge route
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DOCorientation sign information
fortramperscommencing the
Southern Crossing at Kaitoke. The
NZ Environmental Care code
nrovides advice abhout how

Hunting

Hunting is a traditional and popular recreation activity in the Tararua ranges, but
within the Hutt WCA it is a restricted activity managed via a permit system (free
permits, valid for 6 months) and limited to designated daytime activity. Due to access
constraints (long walk in times) the number of hunt ers entering the area is low and
not many hunting permits are repeat hunters. Access for hunters, people fishing and
other visitors is not permitted between the intake at Kaitoke Weir and Hutt Forks.

Maymorn
851.m)

No Public

AP

Road line (No Vehicle - - - - Road line
Access)

Track
GWRC/WW Weir
| Kaitoke Regional Park E WCA Boundary

? 250 5?0 1,0.00 Metres

— River

Area Closed to Public
7 Access

Map 13: Area of Hutt Water Collection area closed to public
access (from intake weir upstream towards Hutt Forks)
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Kaitoke Weir
NO ACCESS PAST THIS POINT

Halt the water wved in the Welllngton urban ares = taken from the Hutt River
# 1 point

To prrstect the wates supply from contamination and infectious diseases, the
Hutt Grge upstream of e Kaltoke welr (s dosed to the pubic

You inay eoter the Hutt Water Callettion Arga over the access track from the
Bark antsancy.

Signsin the Hutt Water Collection areaclearly define the limits of public access
and the reasonswhy accessto thisareaisnot permitted. Behavioural research
indicatesthat visitorswill generally take more notice of restrictionsif they
understand the reasonsfor them.

Walking and tramping

Access to this WCA is more closely controlled than the Hutt WCA due to i ts proximity
to urban areas. The catchment is closed for public access to protect water quality and
supply, other than by management permit for hunting or through guided walking
activities. Public guided interpreted walks into the catchment are available y ear round
and are very popular. Walks are advertised on the GWRC website and in other media
with numbers limited.
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The rugged rangesof the Wainuiomata water collection arealooking south from Catchment
Road showing extensive areas of land slipping.

The directions for management of public access in this water catchment have in the
past been guided by the Wainuiomata / Orongorongo Water Collection Area Public Access
Plan 2008 This plan set the total visitor numbers but allowed for discretion for ranger

staff to review hunting ballot numbers and the types of visits provided they did not
exceed the overall maximum visitor numbers. A Council adopted recommendation of

the 2008 Access Plan was for its incorporation into a future WCA management plan -

this plan (Report 08.462, 20 June 2008).

Guided walks are offered into the more accessible Wainuiomata catchment, and
guided tramping tours offered into the more difficult terrain of the Orongorongo
catchment.

The total number of annual visitors permitted is 1200 plus educational or special
interest groups, ballot hunting and research permits.

The number of participants on guided walks steadily increased from a total of 326 in
2006 to 591 in 2008, but only 300 in 2009. In 20112 the total number of walking tour
participants was 265. The number of more strenuous tramping trip participants has
remained constant at less than 50 annually.In 2015 only 172 people booked on guided
walks. There were no conference trip visitors and the number of trampers remained at
less than 50. A single guided mountain biking tour was held as part of the GWRC
summer activity program with approximately 25 participants riding the Catchment
Road and along the George Creek Road to the tunnel entrance.

Guided walks and tramps include a brie fing about site hazards, biosecurity issues and
interpretation of topics relating to water supply infrastructure, flora, fauna and
management issues such as protecting water quality and reducing the impacts of pest
species. A participant information sheet is provided for catchment walking and
tramping tours.
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Ranger lead guided walking tour in Wainuiomata catchment 2016.

A large number of walking and tramping opportunities are available in the adjacent
Rimutaka Forest Park managed by the Department of Conservation. One of these
tracks, the Papatahi Crossing, briefly enters the Orongorongo catchment, close to Mt
Whakanui Tramping Track is close to, but outside the boundary, of this water
collection area.

Hunting

"U0UPOT wEawxT UOPUWEUUDOT wUOTT wEIT T UwsUOBEUzZwWUI EUO
annually between April and May. The hunting ballot contribution to pest animal
control is considered minimal, but is continued as a t raditional recreation activity. For
example, between 2000 and 2007 the average total kill rates per roar ballot period for
feral deer were 8, goats 7 and pigs 6.Up to 40 hunting permits per roar are allocated
over an area of 10 hunting blocks. Rangers report that the full allocation is not always
met with only 32 issued in 2015 with some repeat hunters, but the difficult access and
terrain, and low kill rates deter many. Professional hunters reduce animal numbers
annually, generally before the public ballo t. Biosecurity staff report that this is to
ensure the most efficient control and to access difficult terrain such as open mountain
top and slip areas, at a time when the weather is most settled.

Forest floor damage from feral pigs can contribute to erosion and increased sediment
runoff
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