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EXECUTIVE SUMMARY

This study focussed on the catchments that flow ihduranga Harbour (not including
Matakana Island), with a total catchment area &,329 ha. Most of streams and rivers
originate in the Kaimai Ranges, hence the studya ase also is referred to as the
Kaimai-Tauranga catchment. It includes parts ofir f@cological districts: Tauranga,
Otanewainuku, Te Aroha, and Waihi. Indigenous teggen and habitats in the coastal and
semi-coastal zones are much reduced from pre-humees. Large tracts of indigenous
vegetation remain inland on the Kaimai Ranges. hiWithe Kaimai-Tauranga catchment,
nearly all the remaining indigenous vegetation/tebihave been recognised as being of high
value. Not all these areas are legally protected.

The study area is a population and commercial drawea, and the SmartGrowth Strategy
was initiated and adopted by the three councilbiwithe western Bay of Plenty (Tauranga
City Council, Western Bay of Plenty District Counand Environment Bay of Plenty) to
manage that growth. The SmartGrowth Strategy agleuges that environmental resources
within the Western Bay of Plenty region are finded must be managed in a sustainable
manner for future generations. The aims of thatesfyy include recognition that there is no
further degradation of the environment, indigenbiasliversity is no longer under threat, and
there is active enhancement and improvement. aseck land development can, however,
have a range of adverse effects on indigenous \®oglty and high value habitats.
Mitigation measures and incentives to address suitfeese effects are discussed.

The SmartGrowth Strategy has identified ecologamtidors to protect some of the high
value ecological sites, and to ensure that ecabgicess remain functional and connected
between the Kaimai Ranges and the sea. The clyrpoposed ecological corridors include
an additional 5% (2,539 ha) of the study area ithatot already legally protected. More
ecological corridors may be required in the Taueartcological District, to protect
remaining high value sites. Some proposed ecabgiorridors need to be expanded to
include a greater proportion of the high value gegious vegetation. Ideally, the need for
ecological corridors should be assessed by sulhoaiat. There are still opportunities to
protect high value sites in most sub-catchmentsajoMrivers and streams, and associated
riparian vegetation, are particularly important &rsuring that ecological processes remain
connected between inland and coastal high val@s,sé&nd also to protect water quality.
Coastal habitats also warrant additional protection

Retention (and establishment of) ecological corsdeill protect more than just biological
diversity. The study area provides a range ofeatonal opportunities, especially in the
Kaimai Ranges. Most of these recreational asseisnanaged by the Department of
Conservation. Ecological corridors and high vadoelogical sites also contribute to the
economic well-being of the study area through onggarovision of high quality ecosystem
services. Ecosystem services are the renewable nanerenewable stocks of natural
resources and processes that support life and suworactivities. Examples include soil
retention and creation, water retention and pwifon, oxygen generation, air quality
enhancements, and food and fuel provision.

Very few New Zealand studies of ecosystem servit@ge been undertaken, and it is
therefore difficult to accurately assess the vatithese services within the study area. An
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overseas model was used to calculate an indicate@aomic value for ecosystem services.
This model indicated that ecosystem services caoidunt to $NZ195 million per annum
and could contribute about 5% of the region’s GDiRually. The value of potable water
resources is a topical issue in many parts of Nealahd, and the study area is no exception,
with many waterways providing high quality water t@mmunities, landowners, and
commercial enterprises. Some overseas and Newazttakamples of the economic value of
water are provided.

Within the Kaimai-Tauranga catchment, one quartérthe land is managed by the
Department of Conservation. Thus DOC-managed aBsa® major source of ecosystem
services, provide recreation opportunities, protectatened species and high value sites and
are key components in the proposed ecological dmsi and the outstanding natural
landscape features. Ongoing protection and enhastteof remaining natural values and
resources will require the various land managenmagencies and the wider community to
work collaboratively. Failure to do so will resut ongoing environmental degradation, and
the loss of ecosystem services.
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INTRODUCTION

The western Bay of Plenty, including Tauranga Cigypne of the fastest growing
parts of New Zealand. These changes are being gaednhy ‘SmartGrowth’: a
sub-regional, inter-agency planning initiative agre¢ implementing managed growth
within the SmartGrowth area. The expanding popadatwithin this area is
concentrated into a relatively narrow strip of deped land that lies between the
Kaimai Ranges and the Tauranga Harbour and the agest.

Within the next twenty years further population gsre and land use issues are
predicted within the SmartGrowth area, which inesidthe Kaimai-Tauranga
catchment (‘the study area’). Conservation effaded to strategically align with and
contribute to the social and economic policies ofiaBGrowth and this can be
achieved by proactive, long-term engagement witimroanities and providing
information about “ecological services” provided tynservation lands. Ecosystem
services include, but are not limited to, functisosh as: the importance of forests in
preventing soil erosion and maintaining water dyathe role of insects in pollinating
crops, the relationships between wetlands and flmodrol, and the contribution of
indigenous habitats to ecotourism.

This study summarises the natural values of themdaMamaku catchment (the
study area), and identifies actual and potentialoggcal corridors within it. It also
assesses the relative economic, recreational avldgiécal benefits of conservation
land and ecological corridors within the study ardaeas with high ecological value,
but currently lacking legal protection, are ideetif, to ensure that those values are
retained. An analysis is provided of the valuegadlogical services provided in the
study area. Changing land use pressures thatkafg 10 occur in the study area in
the next 20 years or so are discussed. Incentvesintain those services, the roles
and responsibilities of stakeholders and land mamagt agencies are summarised.
Recommendations are provided for future managementerms of inter-agency
approaches.

ASSIGNMENT

The Department of Conservation (DOC) commissioneldildhd Consultants Ltd to
report on the “Conservation significance of DOCdararcels and corridors within the
Kaimai-Tauranga Catchment: gaining the best resultauranga grows”:

“What are the priority sites and/or corridors for ptection and restoration efforts
within the Kaimai-Tauranga Catchment to promote Igrterm ecosystem resilience
and multiple benefits for the area’s communiti€s?

PROJECT SCOPE

The study area includes all catchments that flow ihauranga Harbour. Most
streams originate in the Kaimai Ranges, hencewldsr catchment is referred to as
the Kaimai-Tauranga catchment. The study areandstérom just south of Waihi

Beach east to the crest of the Kaimai Range. lltvis the Range crest south to just
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north of State Highway 5 and from there angles taedauranga City, and includes
the coastal area just south of Tauranga City. Haienai-Tauranga catchment, and
the sub-catchments included in the study areaas/shn Figure 1. The scope of this
project includes:

Identification of existing and potential “ecologiceorridors” within the study
area;

Identification of demands and pressures on theystnela that will either increase
or decrease as a consequence of SmartGrowth.

Investigation of the relative economic, recreatlomad ecological benefits that
DOC-administered land and vegetation corridors, &adbitat corridors have
within the Kaimai-Tauranga catchment.

Investigation and quantification (in dollars) ofoémgical services provided within
the study area, and relative values of the DOC lpactels and the existing,
identified, and potential “corridors” within the Kaai-Tauranga Catchment.

Discussion of incentives to ensure ecosystem ssvare maintained and the
importance of inter-agency and community “buy-intlaunderstanding.

Recommendations for future management in termstef-agency approaches.

METHODS

Existing hard copy information on natural areas s@ltated and evaluated (refer
to the references section for key information sesyc

Relevant digital data was compiled and evaluateattiqularly data layers
previously prepared for the evaluation of ecologicanstraints in the Smart
Growth area by Wildland Consultants Ltd in 2003.

Ecological features were mapped, including watesyagcommended areas for
protection (Beadel 2006, Wildland Consultants 2008ynificant ecological
features (as per the Western Bay of Plenty DisRian), significant sites in the
coastal marine area (as per the Regional Coastatdament Plan and Wildland
Consultants 2006), protected natural areas (coverard land administered by
the Department of Conservation), and other exampleadigenous vegetation
and habitats.

Actual and potential ecological corridors were iifeed using the above
information.

Ecological values, services and benefits associatéd the proposed corridors
were identified. Ecosystem services were estimdigdapplying the values
obtained by Costanzt al.(1997) to land cover classes in the study area.
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» Existing incentives for conservation protection amhancement were identified
through a literature search.

* Recommendations to promote inter-agency and contgnutbuy-in”, an
environmental care ethic, and future inter-agenaifaborative approaches were
considered.

5. ECOLOGICAL CONTEXT

The study area includes the entire watershed tlmatsf from or through the
Kaimai-Mamaku Conservation Area into Tauranga Harl{thus Matakana Island is
not included) (refer to Figure 1). The boundaries the catchments and
sub-catchments were defined using the River Enment Classification system
(Snelderet al. 2004). The total study area comprises 123,53%hd,includes parts
of four ecological districts: Tauranga, Otanewaimuke Aroha, and Waihi (refer to
Figure 1).

Otanewainuku Ecological District

Approximately 60% (74,146 ha) of the study areas ligithin the Otanewainuku
Ecological District. This ecological district erntts across the coastal, semi-coastal,
lowland, and montane bioclimatic zones and encosgsasl91,793 ha. The main
characteristics of the ecological district are elissd ignimbrite plateaux with incised
gorges. The few physiographic variations are duengrily to differing age of
ignimbrites, local andesite outcrops, and minoolitig domes.

Protected Natural Areas (i.e. ‘reserves’ with forrtegal protection) are relatively
extensive, comprising 44,743 ha or 23.4% of thedgpeal District. A relatively large

proportion of these protected areas are in thealagvbioclimatic zone, with 46% of the
zone legally protected. By comparison, the serastal bioclimatic zone is
under-represented in the existing reserve systetmonly 8.9% protected overall.

Tauranga Ecological District

Approximately 27% (33,583 ha) of the study area VWigthin the Tauranga Ecological
District. The Tauranga Ecological District encorsgesc. 86,897 ha in coastal and
semi-coastal bioclimatic zones between Otamarakéahea east and Waihi Beach in
the west. It includes Tauranga Harbour, Maketwdst, Waihi Estuary, Matakana
Island, coastal dunes and plains, and the low roundds dilthe Western Bay of
Plenty lowlands. Much of the original forest coweas destroyed by early adri,
with extensive wetland drainage following Europeamival. As a consequence,
relatively little indigenous vegetation remainstire Ecological District except for
around the margins of Tauranga Harbour. Both fsesér wetlands and terrestrial
ecosystems have been severely depleted. Thereegyefew protected areas, and
most are small. Most indigenous remnants left aurdnga Ecological District are

! Does not fall within the Kaimai-Tauranga Catchment
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degraded by weed invasion but are still of ecolalgsegnificance, even those of small
size.

Estuarine wetlands are still relatively extensiveuad Tauranga Harbour despite
considerable human modification by infilling, draig, clearance, and grazing.
Freshwater wetlands extend inland of the estuasieiands at various locations on
the harbour margins. Freshwater wetlands have begwuced considerably: from
their estimated former extent in 1840. Of morenth&,000 ha onlg.7% remain, and
most are small and highly fragmented, with exopeces prominent, particularly
willows. Freshwater wetlands covered approximateig-eighth of the Ecological
District in 1840, but they now cover less than 2R&he Ecological District.

Indigenous sand dune vegetation has also been csutgeconsiderable human
modification, although some good quality examplé$i semain. It has been
estimated that indigenous vegetation on sand duaebeen reduced to less than 10%
of its original extent (Wildland Consultants 2000b)

Apart from dunelands and the margins of Taurangabdia, relatively little
indigenous vegetation remains on flat or low rela@id. Only 0.6% of land in the
coastal zone and 1.2% in the semi-coastal zonarrerdly protected (SmartGrowth
2007).

Te Aroha Ecological District

Approximately 11% (13,953 ha) of the study aremauded in Te Aroha Ecological

District. In geological terms the 35,368 ha ofsthicological District is part of the

Coromandel Range. The climate and biota is masthyi-coastal and lowland, with a
strip of montane forest on the crest of the KaiRange. A study in the late 1980s
found that most of the indigenous vegetation in $keni-coastal zone (i.e. below
200 m along the fringes of the Kaimai-Mamaku Foreatk) was present only as
minor remnants comprising much less than 10% of themer extent and some types
were not represented in protected areas at all (hoeys and Tyler 1990). In

comparison, about 15% of the lowland zone and 3@%he montane zone are
currently legally protected.

Waihi Ecological District

Waihi Ecological District extends south from Whamgda to Waihi Beach, and
includesc.1.5% (1,814 ha) of the study area (at its northesrd). A band of hills
forms a narrow coastal zone with extensive semstabalowland and montane
bioclimatic zones inland. Orokawa Scenic ResetWw/aihi Beach represents about
10% of the former extent of coastal forest in thaiM/ Ecological District, and
elsewhere in the coastal zone only small remnaetsain (Humphreys and Tyler
1990). There are also only small remnants of ssyastal forest.

Wil

]Olh 2010 4 Contract Report 1964
LT

s U ANTS



Figure 1: Kaimai-Tauranga study area showing water catchments and ecological
districts.
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SMARTGROWTH STRATEGY

The SmartGrowth Strategy was initiated and adoptedlay 2004 by the three
Councils (Tauranga City Council, Western Bay of ifeDistrict Council and
Environment Bay of Plenty) that administer the wastBay of Plenty. The Strategy
was proposed after the community and tangata wheaised concerns about
continued rapid population growth, and the lack leddership and coordinated
planning to manage that growth. The strategy veassed in 2007 (SmartGrowth
2007) and is a significant document as it has teduh a sub region-wide response to
growth management. The Strategy has an outlo®O%i, providing a context for
considering decisions and how they may affect taéare of coming generations.

The focus of SmartGrowth is primarily importantraturcture-related issues such as
the location of housing and employment and thepaats on transportation networks,
and the need to protect versatile land resourcas giovide a strong base for the
region’s economy. It has also highlighted the nee@dddress areas that have not
traditionally been part of growth management in theb-region, such as the
development of resources by tangata whenua, shremigig the position of families,
and the provision of affordable housing (SmartGto2@07).

The SmartGrowth Strategy acknowledges that enviestiah resources within the
Western Bay of Plenty region are finite and mustria@maged in a sustainable manner
for future generations. The Resource Managemenfi®@1 also places an emphasis
on protection of significant natural and physicakaurces in the formulation of
district or regional plans (SmartGrowth 2007). Tsétated vision for indigenous
biodiversity and the environment is:

“Indigenous ecosystems (including estuaries, foresgtlands,
dunelands, streams and key ecological linkages) species are
highly valued and are an integral part of the lacage. Key habitats
are in good condition, with healthy functioning kExpcal processes,
and they are managed on a sustainable basis. Taar&larbour, the
coastline, and other key ecological features haatained high levels
of naturalness. There is ongoing enhancement diigémous
biodiversity”
(SmartGrowth 2007)

Specifically:

* There is no further degradation of the environmamtigenous biodiversity is no
longer under threat, and there is active enhanceamehimprovement.

* The indigenous and statutory right of tangata whetw exercise kaitiakitanga
over taonga, which includes the retention of lanthngata whenua ownership.

* The outstanding landforms of the Tauranga Harb@layao, and the Kaimai and
Mamaku Ranges are maintained and enhanced.

* The quality of the sub-region’s water resourcegl@iding harbours, estuaries,
rivers, streams and aquifers) is improved.

» The quality and quantity of the sub-region’s fisesr indigenous plants and
animals are improved.
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* A successful balance between the use, developmenpratection of the coastal
landscape has been achieved.

» Cultural heritage resources have been protecteeaimainced.

* The visual integrity of important landscape feasunas been protected, including
ridgelines and other key landforms.

Issues that have been indentified by SmartGrowtheisg of particular importance
include the scarcity of indigenous ecosystems,iqaarly on the coastal plain and
along the harbour edge, the importance of protgagmnants and restoring degraded
areas, and the importance of preserving the nathealacter of the Tauranga Harbour
(SmartGrowth 2007). Key environmental issues fadime sub-region include the
loss of wetlands, and growing pressure on the reagmvironment from recreation,
commercial activity, agquaculture, and coastal dgwelent. Sustainable development
initiatives to address these issues are requiradegional level.

The SmartGrowth Strategy assumes that restraihimgdale or rate of growth is not a
practical option in many parts of the Western BaPlenty (Figure 2) but that it will
be appropriate to constrain development in spearéas to protect important natural,
physical, or cultural features. Policies outlinedhe Strategy relevant to the natural
environment and biodiversity have been summarisedppendix 2. SmartGrowth
has adopted a three-tier system for assessinggh#éigance of relevant features, as
follows:

Significance 1 2 3
For protection Highly significant Moderately significant Not significant
For development | Highly constrained Moderately constrained | Not constrained

A previous Wildlands report (Wildland Consultant903) outlined ecological
constraints to further development within the S@aotvth study area. Figure 3 is a
reproduction of one of the key figures from thadae.
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Figure 2: SmartGrowth Strategy, expected growth areas and transport infrastructure for residential (Map 2)
and industrial development (Map 3). Reproduced, with permission, from SmartGrowth (3007
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7.1

7.2

PROTECTED AND UNPROTECTED NATURAL AREAS

Natural areas in the Kaimai-Tauranga catchment baea identified and assessed in
a number of reports and studies. Findings fronséheports are summarised below
and the sites are mapped in Figures 3 to 6. Data these reports are used in the
analysis of natural values provided in Section Bwe

Category one natural heritage sites

Environment Bay of Plenty previously commissionedddnd Consultants Ltd to

compile, assess and identify sites that were thst significant natural heritage sites,
and where there were obvious management threatadéBeand Shaw 2000).

Ecological districts, landforms, and bioclimaticnes were used as evaluation
frameworks.

Category One sites are the best quality or onlyareimg representative examples of
indigenous vegetation or wildlife habitats on partar landform units within each
bioclimatic zone in an ecological district. Thegntain some of the largest, best
quality, or only remaining examples of indigenousgetation or wildlife habitat.
They also include intact altitudinal or geograpbexguences that extend across an
ecological district, or diverse assemblages of fiaimd units, vegetation, and
bioclimatic character (Beadel and Shaw 2000). &lasas are mapped in Figure 5.

This work has since, in part, been updated in arteg natural areas in the Tauranga
Ecological District (Wildland Consultants 2008).

Areas identified as ecologically significant in council plans
7.2.1 Bay of Plenty Regional Coastal Environment Plan

The Bay of Plenty Regional Coastal Environment RREEP) was developed in the
1990s and became operative in 2003. Chapter BeoRCEP identifies Significant
Areas of Flora and Fauna. Three categories of sviere included: Coastal Habitat
Preservation Zone (CHPZ), Significant Sites in @mastal Marine Area (SSCMA),
and Sites of Significance on Land (SSL).

The underlying resource document was updated ir6 20@1 natural areas in the
coastal marine area were described and categodsetieing either nationally,
regionally or locally significant. The relativegsificance of each site has been
assessed using the Bay of Plenty Regional Poliate®tent Heritage Criteria
(Wildland Consultants 2006).

Sites within the study area include intertidal dreshwater wetlands on margins of
Tauranga Harbour, and intertidal and subtidal pairthe harbour (refer to Figure 5).

Tauranga Harbour was divided into key ecologicalesmowhich were each assessed
separately. However, if considered as a wholerarega Harbour would rank as

being ‘nationally significant’ (Wildland Consultan2006).

] hd 2010 11 Contract Report 1964
L



7.2.2 Outstanding Natural Features and Landscapes

In order to inform the Regional Policy Statemerd Bay of Plenty Regional Council
commissioned various reports (Boffa Miskell Limite2D06, 2009) to identify

outstanding natural features and landscapes. fgar&ity Council has similarly

identified such features in both the operative mistPlan (Tauranga City Council

2009c) and the Proposed City Plan. Outstandingralafeatures are mapped in
Figure 4 and include the entire coastal zone ataghdihareas such as the Kaimai
Ranges, Papamoa Hill, and culturally and ecololyigaiportant sites such as Mount
Mauao - Mt. Maunganui.

7.2.3 Western Bay of Plenty District Plan

The Western Bay of Plenty District Plan was notifi@ July 1994 and included a
schedule of 240 Sites of Ecological SignificancE$y This schedule has since been
revised (Wildland Consultants 2005b). These aaeasnapped in Figure 5.

7.2.4 Tauranga District Plan

The operative Tauranga District Plan (Tauranga Cibyincil 2009d) also identifies
Sites of Ecological Significance (SES) and the Bsmg Tauranga City Plan
(Tauranga City Council 2009b) identifies Speciablegical Areas (SEA). These are
included in Sites of Ecological Significance in g 5.

7.2.5 Areas ldentified as Ecologically Significant in the SmartGrowth
Strategy

The SmartGrowth Strategy identifies areas of higblagical significance where
further development should be constrained. It atkentifies degraded areas that
could be restored or provide linkages to high valteas. The areas most suitable for
development tend to be rural/pastoral, or alreadytiglly developed. The
SmartGrowth strategy identifies areas as ‘highlgl@gical significant’, ‘moderately
ecological significant’, or ‘not significant’ (refeo Figure 3).

Areas of high ecological significance are thosehwiémaining indigenous vegetation
and habitats, including harbours, wetlands, fresémstreams and rivers, remaining
areas of indigenous vegetation and protected andahin the study area, this
includes Tauranga Harbour and its margins.

Areas of moderate significance are degraded nafweals with restoration potential,
vegetation comprised of a mixture of indigenous ardtic species, and degraded
drainage systems. Examples of these areas witkirstiidy area include rivers and
streams.
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Figure 3: Areas identified as being ecologically significant in the SmartGrowth sub-
region, western Bay of Plenty.
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Priorities for protection include the water quaktyd ecological and landscape values
of Tauranga Harbour, and of stream corridors leadm the harbour. Increased
emphasis needs to be placed on the restoratioregfaded habitats as a means of
offsetting the impact of anticipated growth pressuPriority areas for restoration are:

» Kaituna estuary from the Cut to the Ocean at MaKetunship.
* Harbour edge wetlands.

*  Freshwater wetlands

e Wairoa River valley

* Indigenous vegetation on dunelands

* Key ecological linkages along rivers and streams

* Mt Maunganui-Mauao

* Kopurererua River Valley.

* Waimapu River Valley

7.2.6 Ecological Corridors

The identification of ecological corridors is a kegmponent of the SmartGrowth
strategy (SmartGrowth 2007). Ecological corridds not have to be linear and
and/or physically connected, just close enough pierits and animals can disperse
along them (Hiltyet al. 2006; Wildland Consultants 2007a). SmartGrowgntdies
the protection of key ecological corridors as beingportant and prioritises the
protection of the water quality and ecological daddscape values of Tauranga
Harbour. This includes protection of stream canrsdinked with the harbour.

SmartGrowth also notes that increased emphasisnedtk placed on the restoration
of degraded habitats as a means of offsettingnipadt of growth pressure. Priority
areas for restoration within the study area arebdwa-edge wetlands, freshwater
wetlands, Wairoa River valley, dunelands, key egiclal linkages along rivers and
streams, Mauao, Kopurererua River valley and WainRiper valley.

A number of studies have been undertaken in themiegion to identify ecological
corridors using somewhat different approaches. teSix ecological corridors have
been identified to date (Figure 4).

Environment Bay of Plenty (2006) identified six Egpcal corridors within the
Tauranga Harbour catchment. These corridors fecussore on opportunities to
create potential links, than on identifying andiimg remaining remnants. Corridors
and potential corridors were identified as netwookssignificant natural areas that
were adjacent, linked, or nearby and each corndis evaluated using nine criteria:
size and shape, representativeness, natural diyerarity, naturalness, long term
viability, buffering and surrounding landscape,gffidly and threat, and community
support. The corridors were then ranked (i.etinadagriorities were assigned), based
on the representation of “viable examples of abcéps and ecosystems in a given
area” (Environment Bay of Plenty 2006).

In addition, ten ecological corridors were idewtlfj described, and mapped for the
area outside the Tauranga Harbour catchment (Widdi@onsultants 2007a). The
focus was to identify and link remaining remnamid aapture habitats and vegetation
types with high ecological values.
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All 16 of the potential corridors were prioritiseosed on relative ecological values,
as set out below (Wildland Consultants 2007a, 2RO orridors entirely or partly
within the study area are shown in italics.

Highest Priority Corridors Overall

The following corridors contain good quality or ¢htened vegetation and habitat
types that are nationally or locally uncommon:

» The Coastal Corridofincluding Matakana Island)
* Margins of Tauranga Harbour (including Aongatete-\dépa)

Second-Priority Corridors Overall

Level 1

These corridors contain large areas of indigenauwsst in the inland part of the
corridor, a good diversity of ecological units arthbitat types including

riverine/stream habitats, most have freshwater estdarine wetlands in the lower
reaches, and restoration of corridors would crealditional cross-linkages to other
significant natural areas or ecological corridors.

Kaituna (including Maketu Estuary)
Mangorewa

Papamoa Hills

Hidden Gorge

Level 2

All of these corridors connect to Tauranga Harbaith high values in the parts of
Tauranga Harbour that they connect to.

Work Road
Te Puna
Tuapiro
Otawa

Level 3

These corridors will require more effort and resegr to achieve ecological
restoration but provide valuable linkages to othégher value corridors. The
Waitahanui corridor is an entire catchment (locatast of the current study area).

e Waitahanui

* Raparapahoe

* Ohineangaanga
* Waiari
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Figure 4: Ecological corridors and outstanding natural features and landscapes
within the study area.
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7.3

Longer-Term Priority Corridors

These are corridors with large proportions thathaghly modified and will require
significant investment to restore functional coorsl For these reasons, and because
there are much higher priorities elsewhere in th@i®Growth project area, it is best
to regard these corridors as being much longer-iesues, to be addressed when
opportunities and resources allow.

e Inland Corridor
* Rotoiti Hills to Waihi Estuary

The corridors tend to be broader in their uppercliea, where there is more
indigenous vegetation, and narrower in their midddaches where indigenous
vegetation is limited to riparian margins and gsetgeThe lower reaches of the
corridors are also narrow because indigenous vegetand habitats are largely
absent, but have the potential to be restored.eafned plant and animal species
occur in many of the corridors, especially the malgortions, the corridors provide
habitats for a range of native species and ofterbrapass the last remnants of
previously representative vegetation types andtatsbjWildland Consultants 2007a).

Protected natural areas programme (1998-2008)

New Zealand's physical environment is extremelyedie and this diversity is
reflected in its indigenous plant and animal specemmmunities, and ecosystems.
These features have been used as a basis for jvidew Zealand into 268
ecological regions and ecological districts. Armlegical district is a local part of
New Zealand where the topographical, geologicaimatic, soil and biological
features, including the broad cultural pattern,doice a characteristic landscape and
range of biological communities (McEwen 1987). Ttedy area includes parts of
four ecological districts. An ecological region &n aggregation of adjacent
ecological districts with closely related charastgrs. The study area falls within
two ecological regions: Coromandel and Northerncelnic Plateau.

Protected Natural Area Programme (PNA) survey itspare based on ecological
regions and districts and aim to identify the beshaining examples of particular
habitat types within that district. Table 1 prossda list of survey reports relevant to
the various ecological districts.

Most protected areas are administered by the Dwepatt of Conservation and are
located inland. Apart from estuarine and harbai@ssremaining unprotected areas
are small and isolated, and most are less thanalid Bize. All sites identified as

having ecological values can be regarded as begmfisant under the Resource

Management Act 1991.
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Table 1:  Key references on indigenous biodiversity for the study area.

Ecological

District Key References Agency Notes
All Ecological Beadel 1994 Environment Bay | ‘Significant indigenous
Districts of Plenty vegetation of the Bay of Plenty
coastal zone’; field work in
1992,
Wildland Environment Bay | ‘Significant indigenous
Consultants 2006 of Plenty vegetation and significant
habitats of indigenous fauna in
the coastal environment of the
Bay of Plenty region’, field work
in 2006
Waihi Humphreys and Department of Protected Natural Areas
Tyler 1995 Conservation Programme (PNAP) survey
report; field work in 1987, 1988,
and 1989.
Tauranga Wildland Tauranga City ‘State of the Environment’
Consultants 2005a | Council monitoring 2000, 2002, and
2005.
Wildland Environment Bay | Natural Areas in Tauranga
Consultants 2008 of Plenty Ecological District. Field work
2007 and 2008 for sand dune
sites in the semi-coastal zone of
Tauranga Ecological District,
existing data for remainder.
Owen 1993 Department of Marshbird survey of Tauranga
Conservation Harbour; field work in 1991 and
1992,
OSNZ 2006 Ornithological Classified summarised notes
Society of New (Bay of Plenty); regular coastal
Zealand bird observations from 2003 to
2006.
Beadel and Shaw Environment Bay | Category 1 Natural Heritage
2000 of Plenty Sites — Tauranga Ecological
District.
Otanewainuku | Beadel 2006 Department of PNAP survey report; field work
Conservation in 1994.
Te Aroha Humphreys and Department of Protected Natural Areas
Tyler 1995 Conservation Programme (PNAP) survey
report; field work in 1987, 1988,
and 1989.

7.4  National priorities for protection of rare and threatened indigenous biodiversity
on private land (2007)

Four national priorities for biodiversity proteatithvave been identified (Ministry for

the Environment 2007a, 2007b), based on the laedt best scientific research
available. Note that these priorities are not ideo of importance but in order of

scale, starting with the largest scale (Land Emriments of New Zealand, also called
land environments) followed by smaller scale envinents that are not adequately
addressed in LENZ.

National Priority 1: To protect indigenous vegetation associated wahd
environments, (defined by Land Environments of Négaland at Level 1V), that
have 20 percent or less remaining in indigenougicov
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7.5

7.6

National Priority 2: To protect indigenous vegetation associated gaiid dunes and
wetlands; ecosystem types that have become uncordoeto human activity.

National Priority 3: To protect indigenous vegetation associated vatiginally
rare’ terrestrial ecosystem types not already axVepy Priorities 1 and 2 (the
complete list of these originally rare habitats ((\&ns et al. 2007) is provided in
Appendix 1).

National Priority 4: To protect habitats of acutely and chronicallyetiened
indigenous species (these species are listed lradgeet al. 2004 and Hitchmough
et al 2007).

Any areas that can be identified as falling withimy one of these national priorities
should preferably be protected by legal or otheamsg or at the very least excluded
from further development and urbanisation.

High value ecological sites identified above arevat in Figure 5.
Protected areas

Approximately 29.7% of the study area comprisesllggprotected natural areas

(refer to Figure 6) which are likely to possesslegical values. These areas include
land administered by the Department of Conservad@641.08 ha or 26.4% of the

study area), Queen Elizabeth Il National Trust cawves (369.3 ha or 0.3% of the

study area), Nga Whenua Rahui (covenants) (1,7 1tal& 1.4% of the study area),

land protected as a condition of subdivision cohsetices, including land protected

as a result of a transferable development righ2. 4®ha, 0.6% of the study area) and
retired land protected under Environment Bay ohBlé-arm Plans or Environmental

Plans (1,265.03 ha, 1.0% of the study area). Not alheke sites are considered to
be high value ecological sites, but they all cdnité to the network of ecological

corridors in the western Bay of Plenty.

Restoration sites

Community groups and individuals are involved inlegical restoration initiatives at
26 sites within the study area (refer to Figure GYlost of these projects are being
supported by local or central government agenaiesnall be of ecological value.

! The

off-s

focus of the Farm and Environment Plans is maxid soil conservation works which create sigaific
ite benefits. The work undertaken has dibasiefits for significant ecological areas througihd

retirement, fencing, protection of riparian areatifre bush areas, native vegetation planting adieot
benefit by improving quality for riparian and dowmeam wetlands, and harbour and coastal habitats an

ecosystems
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7.7

7.8

Land cover database

The Land Cover Database version 2 (LCDB2) (Ministnythe Environment 2001) is
a national data set compiled using satellite imageDifferent land covers have
different spectral attributes and this is useddentify and classify land use and land
cover types, with spot checks on the ground to rensgcuracy (Ministry for the
Environment 2001). Land cover is mapped to a mimmsize of 1 ha.

Land cover types can be grouped into indigenous ramatindigenous vegetation

types. Twelve indigenous and 19 non-indigenousd keover types were mapped in
the study area (refer to Table 2 and Figure 7).

Table 2: Land Cover Data Base v2 land cover types within the Kaimai-Tauranga

catchment.
Indigenous Vegetation and Habitats Non-indigenous Vegetation and Habitats
Broadleaved Indigenous Hardwoods Afforestation (imaged, post LCDB 1)
Indigenous Forest Afforestation (not imaged)
Landslide Deciduous Hardwoods
Manuka and or Kanuka Other Exotic Forest
Herbaceous Freshwater Vegetation Pine Forest - Closed Canopy
River and Lakeshore Gravel and Rock Pine Forest - Open Canopy
River Major Shelterbelts
Lake and Pond Mixed Exotic Shrubland
Coastal Sand and Gravel Orchard and Other Perennial Crops
Estuarine Open Water Forest Harvested
Herbaceous Saline Vegetation Urban Parkland/ Open Space
Mangrove Low Producing Grassland

High Producing Exotic Grassland
Short-rotation Cropland
Vineyard

Built-up Area

Gorse and Broom

Surface Mine

Transport Infrastructure

Threatened land environments

Threatened Land Environments of New Zealand (LEMZa classification system
that groups together sites/areas with similar diiecr@nd soil attributes throughout the
country. This classification system has been caethiwith a map of extant
indigenous vegetation to determine which land emritents have the least amount of
indigenous vegetation remaining and are therefonsidered to be at most risk. This
has resulted in the LENZ threat classification knas threatened land environments
(Leathwick et al. 2002). The categories are described in Tables3éa Leathwick
et al. 2002 definitions) and shown in Figure 7.
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Figure 5: High value indigenous ecological areas in the Kaimai-Tauranga catchment
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Figure 6: Protected natural areas and restoration sites within the Kaimai-Tauranga
catchment
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Figure 7: LCDB2 land cover types and threatened land environments within the
Kaimai-Tauranga catchment
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7.9

Table 3: Threatened Environments classifications and relative priority for protection.

o Priority for

Category Criteria S
Acutely Threatened Less than 10% indigenous cover remaining High
'(I;Errggtlgﬁ!)é Between 10-20% indigenous cover remaining High
At Risk Between 20-30% indigenous cover remaining Medium
Critically Less than 30% indigenous cover remaining but Medium
Underprotected less then 10% legally protected

Less than 30% indigenous cover remaining but
Underprotected. more then 10% but less than 20% legally Medium

protected

LENZ and LCDB2 provide relatively coarse classifioas because they cover the
entire country, do not have particularly fine reg@n (1 ha minimum mapping unit),
and are models built on data that may include srasrextrapolations. These data
also do not indicate whether an area already hase siorm of legal protection

(e.g. reserve or covenant).

Ecological values of particular habitat types

Published information and the data sets discusbedeahave been used to identify

the most important habitat types within the studhaa

e« Tauranga Harbour

Tauranga harbour was identified as a Wetland ddrihational Significance in
Cromarty and Scott (1996). It is an important spiangy and nursery area for
marine fish species, and is popular for recreatifioander fishing. The tidal
flats support a valuable shellfish fishery. Theboar in general supports a wide
diversity and number of birds, especially waderdl ahore birds. It is also
important as a breeding and/or feeding area fauraber of scarce or threatened
species. Many other more common resident and tiyrdirds occur in the
harbour, and the area is particularly important f@ding birds that migrate
annually from the northern hemisphere. The sakmand mangrove areas are
important for Australasian bittern Bétaurus poiciloptiluy banded rail
(Gallirallus philippensis assimil)s marsh crake Rorzana pusillaaffinis) and
North Island fernbirdBowdleria punctata vealeae

Tauranga Harbour is classed a Wetland of Internatidmportance for the
following reasons:

* It is a particularly good example of a large ectsyscontaining terrestrial,
saltmarsh and mangrove vegetation communities.

» The harbour plays a substantial hydrological, lgaal and ecological role in
the functioning of a larger coastal system that moses the Bay of Plenty
coastal and marine environment.

—
@r?\}W]'d]and 2010 29 Contract Report 1964

CONSULTANTS



» The harbour supports substantial populations ofr fglobally threatened
species of birds.

» The harbour is of special importance as breedifmtdtafor a number of bird
species, and as wintering habitat for several sgeaf international migratory
shorebirds. The harbour is important for its fisb& and has been ranked as
being of outstanding value for fish at criticalgeta of their biological cycles.

» The harbour regularly supports 1% or more of thygoreal populations of four
threatened or international migratory species.
(Cromarty and Scott 1996)

Dunelands and Saltmarsh

Relatively little indigenous vegetation remainghe coastal lowland zone except
remnants around Tauranga Harbour and on sand dBeadel and Shaw 1999).
Therefore indigenous vegetation in these habigaten though they may have a
relatively high weed or non-indigenous componerin ®de considered to be
significant. There still are good examples ofmaltsh where rivers or streams
enter the Tauranga Harbour, including sites of \@gh botanical conservation
value and of outstanding wildlife habitat value @8el 1992; Owen 1993), or
those identified as being of significance in they Bd Plenty Regional Coastal
Environmental Plan (Beadel and Shaw 1999; Bead#?;1®©wen 1993).

Streams and Rivers

Many of the rivers and streams within the westermy Bf Plenty contain
whitebait spawning sites, provide aquatic habitad anigratory pathways for
indigenous fish and are considered to be a valudablé source (mahinga kai) by
Maori (Beadel and Shaw 1999; Shaw 1998; Wildland @Glasts 2000a, 2007c).
They also provide a physical and ecological linkagéveen the forests on the
Kaimai Ranges and the sea, including Tauranga Hiarbo

Ideally, small waterways should have indigenousarign vegetation buffers

10-20 metres wide, while rivers (e.g. Wairoa) wowgrrant wider buffers.

Stream health is significantly improved by havingarian vegetation 10-20 m
either side of the stream of river. Riparian vageh keeps the water
temperature lower through shading (better for dqué¢) and captures some of
the silt and nutrients washed down from more deywedoareas. It also helps
stabilise stream banks, provides nutrient inpub itite water (e.g. leaf litter,

insects falling in), and provides breeding and fegdabitat for fish (algae and
invertebrates attached to vegetation trailing mwater), birds and invertebrates.
Improving the quality of water in the upper and died catchments will also

enhance water quality in the lower catchment, iiclg Tauranga Harbour.

Hence any riparian vegetation should also be censtt to be significant,

whether it is indigenous vegetation or not (WildlaGonsultants 2000a). The
width of riparian buffers will vary depending onetlsize of a waterway and
associated topography (Wildland Consultants 2003).
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« Wetlands

Wetlands within the study area have been signifigaeduced, including saline
wetlands, and are a priority for protection.

* Native Forest, Scrub, and Shrublands

Within the study area there 52,041.4 ha of indigenous forest, indigenous
scrub, and indigenous shrublands. This amouM& &0 of the area and most is
administered by the Department of Conservationre$tp scrub, and shrublands
provide or contribute to an extensive range of gst@sn services (refer to Section
9) and also provide habitat for a range of natignalinerable species (Miskelly
et al. 2008) such as North Island kakilestor meridionalis septentrionaljs
North Island brown kiwi Apteryx mantel), North Island kokako Gallaeas
wilsoni), and also short-tailed baMystacina tuberculata rhyacohiaRange
restricted) (Hitchmoughet al. 2007), Dactylanthus taylorii (Nationally
Vulnerable) (de Langeet al. 2009) and Hochstetter's frogLejopelma
hochstetteri Sparse) (Hitchmougeét al. 2007).

ANALYSIS OF NATURAL VALUES

In this section the various sources of data idextibbove have been analysed and
compared in order to pinpoint where the greatesisgm protection of biologically
important assets could be made, or where protedtioregetation is most required.
To help pinpoint the location of these potentialnga analyses were undertaken
within relevant ecological districts and catchmentBor this analysis indigenous
vegetation was grouped into three classes: teakdiieshwater, and estuarine. As
riparian vegetation of any type (i.e. indigenousnon-indigenous) is important, the
freshwater and estuarine vegetation classes inglad20m buffer from the river or
stream edge for freshwater vegetation and a 20rfebfforn Mean High Water
Springs (MHWS) for estuarine vegetation, as well iagluding any indigenous
vegetation identified through the LCDB2 mapping.

Indigenous vegetation and threatened land environments

Coastal areas and plains are generally the mosifistbthndscapes in New Zealand,
with the least amount of indigenous vegetation tiemg. This is also the case for
the Kaimai-Tauranga catchment where the two mastatened land environments
(Acutely and Chronically Threatened) occur mainlighim 10 to 20 km from the
coast. The study area still ha§2,736 ha (43% of the catchment) of indigenoud lan
cover (as determined from LCDB2) but this is mogtigsent further inland.

Only ¢.1,833 ha (3.5% of indigenous land cover) fallshwtthe Acutely and
Chronically Threatened land environments in thestadaarea (refer to Figure 7). If at
all possible, clearance of indigenous vegetatioth@se threatened land environments
should be avoided. The vegetation types, as peatined land environments, are
detailed in Appendix 3.
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8.2

Of the areas currently classified as non-indigerand cover, 31,054.0 ha (25.3% of
the study area) would also be considered to beatémed if the land cover was
indigenous. This means that any indigenous vagetaémnants in these areas of
predominantly non-indigenous land-cover also hagé kcological value and should
be maintained and restored if possible.

Indigenous vegetation and threatened land environments within ecological
districts

Otanewainuku Ecological District

Fifty-four percent (40,416 ha) of the Otanewainukecological District within the
study area is still considered to be indigenousetagpn. Only a small percentage
(8.2%) of this Ecological District has been classifas Chronically and Acutely
Threatened land environments as most of this Eab®istrict is inland. Thus only
a small amount of terrestrial (776 ha, 2% of EcmalgDistrict within the study area)
and freshwater indigenous vegetation (30 ha, O%cological District in study area)
still occurs in Acutely Threatened land environnse(iiable 4).

Tauranga Ecological District

Tauranga Ecological District is coastal and thus the largest amount of threatened
land environments within the Ecological DistrictO(8% Table 4, also refer to
Figure 7). The vegetation is highly modified wibhly 8% indigenous vegetation
remaining. Thus any indigenous vegetation in tla@rdnga Ecological District is
ecologically important. Some indigenous vegetatsitl occurs in Acutely and
Chronically Threatened land environments and tla@esopportunities to protect or
restore these areas. Specifically, 146 ha of entbgs freshwater, 586 ha of marine-
influenced, and 765 ha of terrestrial vegetatio®o,(22% and 29% of Ecological
District in study area respectively).

Te Aroha Ecological District

Te Aroha Ecological District still has 79% (11,044) indigenous vegetation cover
within the study area. Less than one percent efEbological District within the
study area is classified as Acutely and/or ChrdlyicEhreatened land environments,
and only c. 6 ha terrestrial indigenous vegetatan be found in these threatened
land environments.

Waihi Ecological District

Not much indigenous vegetation (116 ha, 6.4%) raman the Waihi Ecological
District within the study area and only a smallgodion (34 ha, ¢.2%) is classified as
a threatened land environment. Very little of tmdigenous vegetation (0.9 ha of
terrestrial) occurs within threatened land envirenis.
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Table 4:  Indigenous vegetation remaining within each ecological district and proportion that occurs on Acutely and Chronically Threatened
land environments within the Kaimai-Tauranga catchment.

Ecological Threatened Land Threatened !_and Indigenous Vegetation Estuarine Freshwater Terrestrial
District Environment Environment in EDl T Indigenous Indigenous Indigenous
Hectares % Hectares %
Otanewainuku Acutely Threatened 6,061.0 8.2% 806.7 1.1% 30.4 776.3
Chronically Threatened 0.9 0.0% 0.0 0.0%
Total for ED 74,163.7 40,416.2 54.5% 371.0 40,045.2
Tauranga Acutely Threatened 27,119.5 80.8% 1,494.7 4.5% 585.6 146.6 762.5
Chronically Threatened 25.9 0.1% 3.4 0.0% 0.7 0.1 2.6
Total for ED 33,583.1 2,682.9 8.0% 1,044.0 315.5 1,323.4
Te Aroha Acutely Threatened 59.2 0.4% 6.0 0.0% 6.0
Chronically Threatened 0.3 0.0% 0.1 0.0% 0.1
Total for ED 13,953.2 11,010.0 78.9% 5.7 11,004.2
Waihi Acutely Threatened 34.2 1.9% 0.9 0.1% 0.9
Chronically Threatened 0.0% 0.0 0.0%
Total for ED 1,814.0 116.7 6.4% 116.7
Total for Catchment * 123,539.4 54,241.0 43.9% 1,054.2 693.3 52,490.2

1. As a proportion of the total ED area that falls within the Kaimai-Tauranga catchment.
2. Total area (ha) within ED and area (ha) indigenous vegetation is slightly greater than the sum of the EDs due to some unclassified land included within

the catchment.
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8.3

High value indigenous vegetation in each ecological district

Any areas of vegetation and habitats identifiedpmevious studies as being of
ecological significance (in Section 7 and Figuréh&ye been ranked as having high
ecological values. Here we review the amount ghhvalue vegetation/habitat
remaining, how much is legally protected, and houcimhas been included in the
proposed corridors, and may therefore have sontegiion.

Within the Kaimai-Tauranga catchment, nearly alle tihemaining indigenous
vegetation/habitats have been recognised as bdifggb value (Table 5). The
amount of high value vegetation/habitats varies dxological district, with
Otanewainuku Ecological District having the greatmsount and Waihi Ecological
District the smallest.

Legal Protection

None of the high value vegetation/habitats are llggprotected in the Waihi
Ecological District, 23% is legally protected inuranga Ecological District, 61% in
Otanewainuku Ecological District, and 90% in Te Wad=cological District. Overall,
86% of high value vegetation/habitats is legallptpcted. The large inland forest
tracts managed by the Department of Conservatiariribate significantly to the
amount of legally protected land.

There are still opportunities to legally protecginivalue vegetation/habitats on
Acutely and/or Chronically Threatened land enviremts in all ecological districts,
especially in the lowland coastal zone (Table 5).

Inclusion in Ecological Corridors

None of the high value vegetation/habitats withie tWaihi Ecological District are

included in a proposed SmartGrowth ecological domi and only 48% within the

Tauranga Ecological District has been captured I€rap. Eighty-two percent, and
93% of high value vegetation/habitats are inclugtedorridors in the Otanewainuku
Ecological District and Te Aroha Ecological Distriespectively. About 84% of high

value vegetation/habitats within the study aremdctuded in the proposed ecological
corridors.

It would appear that more ecological corridors niey required in the Tauranga
Ecological District, or that the proposed ecolobmaridors need to be expanded to
include a greater proportion of the high value getious vegetation, especially in the
Acutely Threatened and Chronically Threatened kEmdronments.

An assumption was made that inclusion in a curyeptbposed ecological corridor
will to some extent provide a degree of ‘legal feiion to those vegetation/habitats,
such as prevention of vegetation clearance. Thdogical corridors currently
proposed ‘protect’ an additional 5% (2,539 ha) led study area that is not already
legally protected. This varies by ecological dcstrwith none in Waihi Ecological
District, 4% (418 ha) in Te Aroha Ecological Distfi5% (1,879 ha) in Otanewainuku
Ecological District, and 10% (242 ha) in Taurangalggical District.
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Table 5:

ecological corridors within the Kaimai-Tauranga catchment.

High value indigenous vegetation remaining within each ecological district, the proportion that is legally protected, and/or included in current

Total . . . . High Value, Legally
. High Value Indigenous High Value and Legally High Value and
Ecological District Th;?,ti?gr?n(:;?tnd I\r/lgégeigtoigﬁ Vegetation * Protected 2 Included in Corridors 3 Protefrt]e(c:i oa;?igl cl)r:gc lgded
Hectares Hectares %’ Hectares %* Hectares %’ Hectares %*

Otanewainuku Acutely Threatened 806.7 756.6 93.8% 135.2 17.9% 573.7 75.8% 131.8 17.4%

Chronically Threatened 0.0°

At Risk 0.0 0.0%°

Critically Underprotected 0.0

Underprotected 27,951.8 27,832.3 99.6% 15,438.9 55.5% 22,375.8 80.4% 14,374.6 51.6%

No Threat Category 11,657.6 11,635.3 99.8% 8,978.3 77.2% 9,973.8 85.7% 8,166.7 70.2%
Otanewainuku Total 40,416.2 40,224.2 99.5% 24,552.4 61.0% 32,923.3 81.8% 22,673.1 56.4%
Tauranga Acutely Threatened 1,494.7 1,260.7 84.3% 131.7 10.4% 536.4 42.5% 78.4 6.2%

Chronically Threatened 34 3.4 100.0% 0.6 18.5% 2.1 60.8% 0.6 18.2%

At Risk 297.9 291.8 98.0% 94.1 32.3% 83.5 28.6% 40.5 13.9%

Critically Underprotected 134.6 134.6 100.0% 95.4 70.9% 80.7 60.0% 51.0 37.9%

Underprotected 228.7 204.0 89.2% 85.4 41.9% 24.7 12.1% 8.3 4.1%

No Threat Category 523.6 522.3 99.8% 145.4 27.8% 330.2 63.2% 131.6 25.2%
Tauranga Total 2,682.9 2,416.8 90.1% 552.7 22.9% 1,057.6 43.8% 310.5 12.8%
Te Aroha Acutely Threatened 6.0 5.3 88.1% 0.5 9.6% 1.9 36.0%

Chronically Threatened 0.1 0.1 100.0% 0.1 48.5%

At Risk 0.0

Critically Underprotected 86.0 50.6 58.8% 14.3 28.2% 41.1 81.2% 14.0 27.7%

Underprotected 2,310.1 2,270.6 98.3% 1,957.8 86.2% 1,908.1 84.0% 1,808.2 79.6%

No Threat Category 8,607.7 8,406.0 97.7% 7,749.0 92.2% 8,005.1 95.2% 7,482.0 89.0%
Te Aroha Total 11,010.0 10,732.6 97.5% 9,721.7 90.6% 9,956.2 92.8% 9,304.2 86.7%
Waihi Acutely Threatened 0.9 0.0%

Chronically Threatened 0.0

At Risk 0.0

Critically Underprotected 0.0

Underprotected 29.4 4.0 13.4%

No Threat Category 86.4 32.4 37.5%
Waihi Total 116.7 36.3 31.1%
Total for Catchment 54,241.0° 53,410.0 98.5% 34,826.8 86.2% 43,937.2 84.0% 32,287.8 27.7%

1: Includes vegetation and habitats identified as having high values by the National Priorities (threatened species, sand dunes and wetlands), and/or Category One Natural heritage Sites, and/or Sites of Ecological
Significance and/or Smart Growth High Ecological Areas and/or Ecological Constraints High Value Vegetation and Habitat and or recommended for protection in Protected Natural Areas Programme surveys.

2: Legally protected includes land managed by the Department of Conservation, covenanted under Queen Elizabeth 1l National Trust, under Nga Whenua Rahui kawenata, retired land subject to Environment Bay of Plenty
Farm and Environment Plans, and protected under a Council consent notice.

3:  Ecological corridors as identified in Figure 4 and includes the outstanding landscape feature corridors also.

4: Percentage of the total indigenous vegetation within that land environment threat category

5:  Overlapping subset with both ecological corridors and legally protected, i.e. these areas are also included in the totals for ecological corridors and legally protected where relevant.

6: Indicates less than 0.05 hectares or less than 0.05%.

7: The total area (ha) for indigenous vegetation is slightly greater than the sum of the ecological districts, due to some unclassified land environments included within the catchment.
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8.4

High value indigenous vegetation within sub-catchments

The location of sub-catchments is illustrated igufe 1. Sub-catchments that still
have a good proportion of indigenous vegetationecdvegardless of whether it is
considered to be of high value or not) are: UrélaraRereatukahia (63.7%),
Aongatete (57.7%), Wainui (57.6%), Wairoa (57.18&6)] Tuapiro (51.8%) (Table 6).
The Sub-catchments with the greatest area of indige vegetation are: Wairoa
(27,740.9ha), Aongatete (4,662.3ha), Waimapu (33849, and Tuapiro (3,627.1ha).

Sub-catchments with the smallest proportion ofgedbus vegetation remaining are:
Kaitemako (10.6%), Waiau (14%), Te Puna (14.7%), dretara/McKinney (16.6%).
Any indigenous vegetation in these catchments shbal considered to be of high
value, for its scarcity, but also to ensure thabdl@gical processes within the
catchment can still function, albeit to a more tediextent. The Sub-catchments with
the smallest acrea of indigenous vegetation andtaialare: Kaitemako (201.1ha),
Mania (267.5ha), Uretara/McKinney (349.8ha), Taha®85.7ha), Waiau (430.5ha),
and Te Puna (710.7ha). More than 90% of the ren@indigenous vegetation and
habitats in the majority of sub-catchments havenbdentified as being of high value.
The exceptions are Kaitemako (85.6%), and Waialb@3h

Legal Protection

More than half of the high value vegetation hasallegrotection in most
sub-catchments, but legal protection is low in Eaiako (4.9%), Waimapu (14.7%),
Kopurererua (19.5%), Waiau (36.4%), and Te Pun&bEay.

Inclusion in Ecological Corridors

The proposed SmarthGrowth corridors include 81% thie high value
vegetation/habitat, but this ranges from 0.6% t@%bfor different sub-catchments.
Additional corridors or corridor extensions may teguired in Kaitemako (0.6%),
Waiau (38.3%), Mania (50.3%), and Te Puna (50.4%}catchments (Table 6). The
focus for expansion should be coastal and ripamangins, high value vegetation/
habitats, and vegetation/habitats on threatenatldamironments (Appendix 4).

An assumption was made that inclusion in a curyemtbposed ecological corridor
will to some extent provide a degree of ‘legal’ feaion for those
vegetation/habitats. The currently proposed edoébgcorridors ‘protect’ an
additional 5% (2,542 ha), but both the total hestdprotected’ (4.6 ha to 1,594.8 ha)
and the proportion (0.2% to 20.8%) of high valugetation/habitats protected varies
greatly between sub-catchments (Table 6).

Sub-catchments with the smallest additional areatgoted’ include Wainui (4.6 ha),
Tahawai (6.5 ha), Kaitemako (9.9 ha), Waitekohe .Q1@), Kaiate (13.5 ha),
Uretara/McKinney (21.6 ha), and Kopurererua (2P hSub-catchments with the
smallest additional proportion protected include iMia (0.2%), Kaiate (0.6%),
Waitekohe (0.8%), Kopurererua (1.0%), Aongatete2%d, Tahawai (1.7%),
Uretara/Te Rereatukahia (4.1%), Waipapa (4.4%¢) \V&aimapu (4.8%).
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Table 6: High value indigenous vegetation within each sub-catchment and the proportion that is legally protected, and/or included in current ecological corridors within the Kaimai-Tauranga catchment.

Sub-Catchment

Total Indigenous

High Value Indigenous

High Value and Legally

High Value and Included

High Value, Legally
Protected and Included

Additional High Value

Size Vegetation Vegetation * Protected 2 in Corridors 3 . . 4 'Protected’ by Corridors
. in Corridors
Sub Catchment Land Environments % of Sub-
Hectares Hectares catchment Hectares % Indig ° Hectares % Indig ° Hectares % Indig ° Hectares % Indig ® Hectares % Indig °

Aongatete Acutely Threatened 1,960.6 60.4 3.1% 46.1 76.4% 1.5 2.4% 9.3 15.4% 0.5 0.8% 1.0 2.2%

Chronically Threatened 7.0 1.2 17.7% 1.2 100.0% 0.1 4.9% 0.0 0.1%

At Risk 91.5 25 2.7% 2.5 100.0% 0.2 7.5% 1.4 57.7% 0.0 1.9%

Critically Underprotected 95.5 0.2 0.2% 0.1 66.0%

Underprotected 2,893.2 1,835.8 63.5% 1,827.3 99.5% 1,659.9 90.4% 1,755.8 95.6% 1,648.9 89.8% 11.0 0.6%

No Threat Category 3,037.9 2,762.2 90.9% 2,759.8 99.9% 2,495.2 90.3% 2,621.3 94.9% 2,450.6 88.7% 44.6 1.6%
Aongatete Total 8,085.7 4,662.3 57.7% 4,637.0 99.5% 4,156.7 89.2% 4,387.9 94.1% 4,100.0 87.9% 56.7 1.2%
Kaiate Acutely Threatened 6,959.6 570.6 8.2% 534.2 93.6% 32.4 5.7% 253.7 44.5% 19.6 3.4% 12.8 2.4%

Chronically Threatened 12.1 0.7 5.9% 0.7 100.0% 0.2 31.3% 0.6 77.8% 0.2 29.9% 0.0 0.0%

At Risk 0.9 0.0%

Critically Underprotected 1.6 0.0%

Underprotected 2,858.8 1,215.9 42.5% 1,206.9 99.3% 834.0 68.6% 1,150.1 94.6% 833.8 68.6% 0.2 0.0%

No Threat Category 576.2 466.0 80.9% 466.0 100.0% 286.4 61.5% 416.4 89.3% 285.8 61.3% 0.6 0.1%
Kaiate Total 10,409.1 2,253.2 21.6% 2,207.8 98.0% 1,153.0 51.2% 1,820.7 80.8% 1,139.5 50.6% 13.5 0.6%
Kaitemako Acutely Threatened 1,265.7 130.6 10.3% 112.6 86.2% 7.4 5.7% 1.1 0.9% 0.0 0.0% 7.4 6.6%

Chronically Threatened

At Risk

Critically Underprotected

Underprotected 636.9 69.4 10.9% 58.5 84.2% 2.4 3.5%

No Threat Category 2.7 1.1 40.0% 1.1 100.0% 0.0 0.9% 0.2 16.6% 0.0 0.4% 0.0 0.0%
Kaitemako Total 1,905.3 201.1 10.6% 172.1 85.6% 9.9 4.9% 1.3 0.6% 0.0 0.0% 9.9 5.8%
Kopurererua Acutely Threatened 3,056.6 263.1 8.6% 249.3 94.8% 30.8 11.7% 226.1 85.9% 28.9 11.0% 1.9 0.8%

Chronically Threatened

At Risk 57.8 2.6 4.6% 0.3 13.2% 0.1 4.3% 0.0 0.0%

Critically Underprotected 39.4 3.8 9.7% 3.8 100.0% 0.2 6.4%

Underprotected 4,769.1 2,274.1 47.7% 2,274.0 100.0% 444.4 19.5% 1,948.3 85.7% 421.5 18.5% 22.9 1.0%

No Threat Category 142.7 75.5 52.9% 75.5 100.0% 36.7 48.6% 65.7 87.0% 36.4 48.1% 0.3 0.4%
Kopurererua Total 8,065.6 2,619.2 32.5% 2,603.1 99.4% 512.0 19.5% 2,240.4 85.5% 486.8 18.6% 25.2 1.0%
Mania Acutely Threatened 338.3 1.0 0.3% 0.3 27.8% 0.1 8.5%

Chronically Threatened

At Risk 26.3 1.0 3.8% 1.0 100.0% 0.4 36.9%

Critically Underprotected

Underprotected 610.2 112.5 18.4% 104.1 92.5% 425 37.8% 16.5 14.7% 14.2 12.6% 28.3 27.2%

No Threat Category 311.7 153.0 49.1% 150.9 98.6% 124.3 81.2% 117.5 76.8% 99.2 64.8% 25.1 16.6%
Mania Total 1,286.6 267.5 20.8% 256.3 95.8% 166.8 62.3% 134.5 50.3% 113.4 42.4% 53.4 20.8%
Tahawai Acutely Threatened 552.4 58.0 10.5% 54.5 94.1% 7.6 13.0% 14.7 25.4% 6.1 10.5% 15 2.8%

Chronically Threatened

At Risk 3.8 3.6 95.7% 3.6 100.0% 3.3 92.4%

Critically Underprotected 2.3 0.2 8.2% 0.2 100.0% 0.0 0.1%

Underprotected 597.2 85.8 14.4% 84.3 98.2% 33.2 38.6% 65.0 75.8% 28.1 32.8% 5.1 6.0%

No Threat Category 280.3 248.1 88.5% 248.1 100.0% 203.0 81.8% 246.5 99.3% 203.0 81.8% 0.0 0.0%
Tahawai Total 1,436.0 395.7 27.6% 390.7 98.7% 243.7 61.6% 329.6 83.3% 237.2 59.9% 6.5 1.7%
Te Puna Acutely Threatened 2,889.6 204.2 7.1% 156.3 76.6% 14.0 6.9% 69.6 34.1% 8.7 4.2% 5.3 3.4%

Chronically Threatened 1.0 0.0%

At Risk 24.3 16.4 67.4% 16.4 100.0% 10.3 63.3% 0.2 1.4%

Critically Underprotected

Underprotected 1,592.5 401.4 25.2% 381.1 94.9% 225.8 56.3% 221.6 55.2% 178.9 44.6% 46.9 12.3%

No Threat Category 314.5 88.8 28.2% 88.8 100.0% 16.1 18.1% 68.8 77.5% 15.7 17.7% 0.4 0.5%
Te Puna Total 4,821.9 710.7 14.7% 642.5 90.4% 266.2 37.5% 360.2 50.7% 203.2 28.6% 63.0 9.8%
Tuapiro Acutely Threatened 1,887.0 73.8 3.9% 68.5 92.8% 3.5 4.8% 40.4 54.7% 1.1 1.6% 2.4 3.5%

Chronically Threatened

At Risk 42.4 36.3 85.6% 36.3 100.0% 32.9 90.6% 5.9 16.2% 3.5 9.7% 29.4 81.0%

Critically Underprotected 367.8 85.8 23.3% 50.4 58.7% 143 16.6% 41.1 47.9% 14.0 16.3% 0.3 0.6%

Underprotected 1,459.6 851.0 58.3% 823.3 96.7% 761.5 89.5% 642.9 75.5% 631.6 74.2% 129.9 15.8%

No Threat Category 3,240.9 2,580.2 79.6% 2,404.2 93.2% 2,127.1 82.4% 2,231.2 86.5% 2,007.8 77.8% 119.3 5.0%
Tuapiro Total 6,997.7 3,627.1 51.8% 3,382.7 93.3% 2,939.2 81.0% 2,961.4 81.6% 2,658.1 73.3% 281.1 8.3%
Uretara/McKinney Acutely Threatened 719.8 50.3 7.0% 39.8 79.1% 0.2 0.3% 28.9 57.6%

Chronically Threatened

At Risk 58.3 14.7 25.1% 14.7 100.0% 13.0 89.0%

Critically Underprotected 1.1 0.1 6.4% 0.1 100.0%

Underprotected 1,046.1 70.4 6.7% 57.7 82.0% 26.8 38.1% 155 22.0% 14.9 21.2% 11.9 20.6%
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Sub-Catchment Total Indigenous High Value Indigenous High Value and Legally High Value and Included IS, L Additional High Value
Size Vegetation Vegetation * Protected ? in Corridors ° siciiaize P ose ‘Protected" by Corridors
. in Corridors
Sub Catchment Land Environments % of Sub-
Hectares Hectares catchment © Hectares % Indig ° Hectares % Indig ° Hectares % Indig ° Hectares % Indig ® Hectares % Indig °

No Threat Category 277.8 214.4 77.2% 214.3 100.0% 172.0 80.2% 197.3 92.0% 162.4 75.7% 9.6 4.5%
Uretara/McKinney Total 2,103.0 349.8 16.6% 326.5 93.4% 198.9 56.9% 254.8 72.8% 177.3 50.7% 21.6 6.6%
Uretara/ Acutely Threatened 615.7 15.9 2.6% 14.1 88.6% 1.4 8.9% 3.5 22.0% 0.1 0.7% 1.3 9.2%
Te Rereatukahia Chronically Threatened

At Risk 57.9 5.8 9.9% 5.4 94.3% 0.5 9.0% 1.2 21.5% 0.5 8.1% 0.0 0.0%

Critically Underprotected

Underprotected 803.9 108.1 13.4% 106.8 98.8% 66.3 61.4% 39.1 36.2% 32.9 30.4% 334 31.3%

No Threat Category 2,460.7 2,378.5 96.7% 2,378.5 100.0% 2,280.3 95.9% 2,301.7 96.8% 2,211.7 93.0% 68.6 2.9%
Uretara/Te Rereatukahia Total 3,938.2 2,508.3 63.7% 2,504.9 99.9% 2,348.6 93.6% 2,345.6 93.5% 2,245.2 89.5% 103.4 4.1%
Waiau Acutely Threatened 460.0 20.9 4.5% 20.0 95.5% 6.5 31.0% 7.9 37.8% 5.2 24.6% 1.3 6.5%

Chronically Threatened

At Risk 207.5 95.6 46.1% 95.6 100.0% 45.9 48.0% 37.8 39.5% 36.4 38.1% 9.5 9.9%

Critically Underprotected 191.9 113.7 59.2% 113.7 100.0% 95.4 83.9% 66.3 58.3% 51.0 44.9% 44 4 39.1%

Underprotected 995.7 38.5 3.9% 114 29.7% 5.2 13.4% 5.6 14.7% 4.9 12.6% 0.3 2.6%

No Threat Category 1,210.2 161.8 13.4% 84.3 52.1% 3.7 2.3% 47.4 29.3% 2.7 1.7% 1.0 1.2%
Waiau Total 3,065.2 430.5 14.0% 325.0 75.5% 156.7 36.4% 165.0 38.3% 100.2 23.3% 56.5 17.4%
Waimapu Acutely Threatened 3,290.7 405.6 12.3% 353.1 87.1% 71.5 17.6% 189.2 46.6% 53.0 13.1% 18.5 5.2%

Chronically Threatened

At Risk 52.4 14.1 27.0% 10.8 76.2% 4.1 28.9% 1.1 7.6% 0.0 0.1% 4.1 38.0%

Critically Underprotected 0.9 0.0%

Underprotected 8,133.4 3,363.8 41.4% 3,361.0 99.9% 466.3 13.9% 2,450.2 72.8% 310.7 9.2% 155.6 4.6%

No Threat Category 254.2 166.4 65.4% 166.4 100.0% 36.8 22.1% 142.3 85.6% 28.5 17.1% 8.3 5.0%
Waimapu Total 11,731.6 3,949.9 33.7% 3,891.2 98.5% 578.7 14.7% 2,782.7 70.5% 392.2 9.9% 186.5 4.8%
Wainui Acutely Threatened 761.3 68.9 9.1% 48.0 69.7% 104 15.1% 44.1 64.1% 10.4 15.1% 0.0 0.0%

Chronically Threatened 6.7 15 22.6% 1.5 100.0% 0.4 26.9% 15 100.0% 0.4 26.9% 0.0 0.0%

At Risk 12.2 1.3 10.3% 1.3 100.0% 1.3 100.0%

Critically Underprotected 0.0

Underprotected 2,053.4 1,351.8 65.8% 1,345.5 99.5% 913.4 67.6% 1,284.0 95.0% 909.8 67.3% 3.6 0.3%

No Threat Category 706.5 616.8 87.3% 614.9 99.7% 498.4 80.8% 611.5 99.1% 497.4 80.6% 1.0 0.2%
Wainui Total 3,540.1 2,040.4 57.6% 2,011.2 98.6% 1,422.6 69.7% 1,942.4 95.2% 1,418.0 69.5% 4.6 0.2%
Waipapa Acutely Threatened 2,546.0 103.3 4.1% 83.8 81.1% 4.7 4.6% 62.5 60.5% 3.2 3.1% 15 1.8%

Chronically Threatened 0.0

At Risk 17.9 0.9 5.0% 0.9 100.0% 0.0 0.1% 0.7 77.8%

Critically Underprotected 0.0

Underprotected 2,130.7 936.8 44.0% 933.1 99.6% 686.7 73.3% 701.4 74.9% 654.4 69.9% 32.3 3.5%

No Threat Category 290.6 246.2 84.7% 246.2 100.0% 161.5 65.6% 200.5 81.4% 140.4 57.0% 21.1 8.6%
Waipapa Total 4,985.2 1,287.2 25.8% 1,263.9 98.2% 853.0 66.3% 965.2 75.0% 798.0 62.0% 55.0 4.4%
Wairoa Acutely Threatened 5111.9 266.8 5.2% 227.4 85.2% 75.0 28.1% 160.7 60.2% 73.4 27.5% 1.6 0.7%

Chronically Threatened 0.2 0.1 33.3% 0.1 100.0%

At Risk 330.2 102.9 31.2% 102.9 100.0% 0.1 0.1% 17.0 16.5% 0.0 0.0% 0.1 0.1%

Critically Underprotected a47.7 17.0 35.6% 17.0 100.0% 14.4 84.5%

Underprotected 30,557.0 17,584.4 57.5% 17,521.4 99.6% 11,173.3 63.5% 13,868.8 78.9% 10,374.4 59.0% 798.9 4.6%

No Threat Category 12,502.7 9,769.8 78.1% 9,750.6 99.8% 7,559.1 77.4% 8,103.9 82.9% 6,764.9 69.2% 794.2 8.1%
Wairoa Total 48,549.8 27,740.9 57.1% 27,619.3 99.6% 18,807.5 67.8% 22,164.6 79.9% 17,212.7 62.0% 1,594.8 5.8%
Waitekohe Acutely Threatened 859.9 16.4 1.9% 16.0 97.5% 0.5 3.3% 15 9.1% 0.0 0.2% 0.5 3.1%

Chronically Threatened

At Risk 65.7 0.2 0.4% 0.2 100.0% 0.2 67.8%

Critically Underprotected

Underprotected 729.2 220.4 30.2% 214.6 97.4% 140.4 63.7% 143.7 65.2% 132.3 60.0% 8.1 3.8%

No Threat Category 963.6 960.1 99.6% 960.1 100.0% 875.4 91.2% 944.7 98.4% 874.1 91.0% 1.3 0.1%
Waitekohe Total 2,618.5 1,197.1 45.7% 1,190.9 99.5% 1,016.4 84.9% 1,090.1 91.1% 1,006.4 84.1% 10.0 0.8%
Grand Total 123,539.4 54,241.0 43.9% 53,425.2 98.5% 34,830.0 64.2% 43,946.3 81.0% 32,288.1 59.5% 2,541.9 4.8%

1: Includes vegetation and habitats identified as having high values by the National Priorities (threatened species, sand dunes and wetlands), and/or Category One Natural heritage Sites, and/or Sites of Ecological Significance and/or Smart Growth High Ecological Areas and/or

Ecological Constraints High Value Vegetation and Habitat and or recommended for protection in Protected Natural Areas Programme surveys.

N

Council consent notice.

Ecological corridors as identified in Figure 4 and includes the outstanding landscape feature corridors also.

Overlapping subset with both ecological corridors and legally protected, i.e. these areas are also included in the totals for ecological corridors and legally protected where applicable.
Percentage of the total area within that land environment threat category of the sub-catchment.
Percentage of the total area (ha) indigenous vegetation within that land environments threat category
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8.5

Natural values that warrant additional protection

Tauranga Harbour is a very large area of high value habitathtéea no legal
protection and can be significantly affected by activitiethiwithe Kaimai-Tauranga
catchment. It is strongly recommended that additional ecologcadiors, including

legal and other protection mechanisms, be identified around the maamstand
rivers that enter Tauranga Harbour. Protection of existingtagge and initiating

restoration along waterways will help improve water quality,clwhwill assist with

protecting the values within Tauranga Harbour.

Otanewainuku Ecological District

Nearly all the high value and indigenous vegetation of the Kaitesakaatchment
in the Otanewainuku Ecological District is not protected or inclusegroposed
ecological corridors (98% not protected; a total of 91 ha) - tefAppendix 5. High
value vegetation remnants may still exist in gullies and aleatgrways and high
value vegetation linking to Department of Conservation-managed laardants legal
protection and/or inclusion in a network of corridors. More than 50%dajenous
vegetation and/or high value habitat is either protected or included poszo
corridors in the other sub-catchments.

Tauranga Ecological District

Within the Tauranga Ecological District the majority of indigas vegetation with
high values is currently not legally protected, nor included in dntye proposed
ecological corridors (Appendix 5). Unprotected remnants of pohutukargatfon
headlands around the margins of Tauranga Harbour warrant legaltiprotand
active management. Vegetation within the following sub-catchmesashakds to be
urgently assessed, in order of priority: Kaitemako (89% of hidgireviadigenous not
protected), Wairoa (71.9%), Waitekohe (71%), Aongatete (60%), Tal{&@a&%),
Kaiate (54.5%), Te Puna (53.9%), Waimapu (53.2%), Uretara/Te Rereauka
(49.8%), Waipapa (37.5%) and Uretara/McKinney (34.4%). Table 7 providesk
down of vegetation types within each ecological district thatnaigher currently
protected nor included in an ecological corridor. This Table anddsdia-d should
help pinpoint where further legal protection and inclusion into the comiekwork is
warranted.

Te Aroha Ecological District

More than 50% of indigenous vegetation and/or high value habitat is ptbtetdéor
included in proposed ecological corridors. However, there is still some 359 ha of high
value indigenous vegetation/habitat that warrants protection. Higle valgetation
linking to Department of Conservation-managed lands warrants legactioot
and/or inclusion in a network of corridors. Protection and restoratiompafian
vegetation should be encouraged, as Te Aroha Ecological District passes the
head waters of a substantial number of catchments.

Wil
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Waiau Ecological District

Very little of the indigenous vegetation (and none of the high vateg)sn the
Waiau sub-catchment of the Waihi Ecological District is pteticand none is
included in proposed ecological corridors, thus there is potential tocpngpeto
36 ha. High value indigenous terrestrial vegetation may still existe vicinity of
Woodlands and Walls Roads, Steele and Emerton Roads, and along Seaforth Road.

Table 7:  Opportunities for protection of unprotected high value vegetation/habitats
within the Kaimai-Tauranga catchment by vegetation type.

Ecological Indigenous Vegetation ng_h el Indigenous
District Type Indlgenqus Vegetation T
Vegetation
Otanewainuku Freshwater indigenous 138.1 8.9 147.0
Terrestrial indigenous 5,283.3 136.5 5,419.9
Otanewainuk 5421.5 145.4 5,566.9
Tauranga Estuarine indigenous 406.0 2.2 408.2
Freshwater indigenous 226.0 13.8 239.7
Terrestrial indigenous 488.3 191.0 679.2
Tauranga Total 1,120.2 206.9 1,327.1
Te Aroha Freshwater indigenous 2.3 2.3
Terrestrial indigenous 356.6 78.1 434.7
Te Aroha Total 358.9 78.1 437.0
Waihi Terrestrial indigenous 36.3 78.9 115.2
Waihi Total 36.3 78.9 115.2
Grand Total 6,937.0 509.2 7,446.2

The need for additional ecological corridors

High value indigenous vegetation and habitats tend to be concentrated laong t
margins of the harbour, on the Kaimai Range and its foothillsthinVirauranga
Ecological District there are very few sites in between rottian vegetation
associated with rivers and streams. In the Otanewainuku Ecologicattistre still

are many high value sites, again often associated with waterwThe inland and
coastal sites are part of a ranges-to-the-sea ecol@gigaence and the connections
between them should be maintained and enhanced.

There is a need to restore ecological corridors betweemnltdre forests (and inland
outstanding features) and the coast. Opportunities for restarotggecal corridors
exist along the major rivers and streams within the studg éefer to Table 8 and
Figures 8a to 8d).

Corridors between the Kaimai Ranges and the coast would allowstswsservice
benefits gained inland to be expressed all the way to the ea#ista subsequent
protection (and improvement) of water quality in Tauranga Harbour. seThe
ecosystem services include clean fresh water, reduction in ea@dition and other
water-borne nutrients/contaminants, physical linkage of habitetwia the
interchange and flow of genetic material and movement of fauneedteéal and
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Figure 8a to 8d: Unprotected high value and indigenous vegetation in the Kaimai-Tauranga
catchment and threatened land environments (Acutely or Chronically
Threatened)
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aquatic), potential reductions in flood event magnitude, habitat for pgolisyaand

predators of pest species, increased scenic and recreatial. apggraded portions
warrant restoration, and creation of wetlands adjacent to and linkbedthei rivers

and streams could hugely increase ecosystem services (sem S€cB below on
ecosystem services).

Table 8: Streams and rivers that warrant protection in the study area, but currently
not included in the ecological corridors.

River/Stream Name | Reason for Inclusion

Wairoa River The Wairoa River and tributaries are considered to be nationally
important for biodiversity (Ministry for the Environment and Ministry of
Agriculture and Forestry 2004). Most of the Wairoa catchment is
within an Acutely Threatened land environment and there is
considerable opportunity to protect additional areas of high value
indigenous vegetation. Restoration of Wairoa River valley is
considered to be a priority in the SmartGrowth Strategy
(SmartGrowth 2007).

Ngututuru and Ngututuru/ Te Rereatukahia Streams are considered to be nationally
Te Rereatukahia important for biodiversity (Ministry for the Environment and Ministry of
Streams Agriculture and Forestry 2004). There is considerable opportunity to
protect additional areas of high value indigenous vegetation.
Waimapu Stream There is considerable opportunity to protect additional areas of high

value indigenous vegetation, including Chronically Threatened land
environments, and the Waimapu Valley is considered to be a priority
for restoration by the SmartGrowth Strategy (SmartGrowth 2007).
Stream ecological corridors would also link to Otawa and Hidden
Gorge ecological corridors.

Te Puna Stream Large areas of high value indigenous vegetation along and adjacent
to the stream, including some areas that are Acutely Threatened land
environments, conserve vegetation linkages with Te Puna ecological

corridor.
Aongatete River and | Large areas of high value indigenous vegetation along and adjacent
Poupou Stream to the stream, including some areas that are Acutely Threatened or

Chronically Threatened land environments, conserve vegetation
linkages with Work Road ecological corridor.

Waitekohe Stream Large areas of high value indigenous vegetation along and adjacent
to the stream. No other ecological corridors nearby.

Tuapiro Creek Considerable areas of high value and other indigenous vegetation
along the river, maintain vegetation linkages to Tuapiro ecological
corridor.

Waipapa River Considerable areas of high value indigenous vegetation along the
river.

9. RECREATION VALUES

The study area also provides significant recreation opportunitidgee 37,000 ha
Kaimai Mamaku Forest Park forest park is a living museumatfiral and human
history. Fifteen tracks and walks comprising some 400 km of traudsiding seven
huts, numerous bridges, and seven huts, toilets and other visitor facilitiesfpcatl
fitness levels, including overnight tramps and day walks. Theralsveopportunities
for mountain biking, rock climbing, and trout fishing. The Kaimai Range laés a
rich industrial past that can be explored, including mining tunnelsaxtags) logging
works and haul lines.

—
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The Waitawheta River offers some of the best trout fishingenarea, alongside the
historic tramway. Cyclists and dog walkers are welcome on the KardwgEstoric
Walkway. Monthly and fortnightly releases of 15 cumecs of waben the McLaren
Falls Dam provides opportunities for recreational white wateo@ag and rafting on
the Wairoa River above State Highway 29.

Most of these recreational assets are managed by the Department of Gmmserva

ECOSYSTEM SERVICES

Context

The western Bay of Plenty is seen as a desirable placeetcatid work and is
therefore considered to be under long-term growth pressure. The wviSithe
SmartGrowth Strategy for growth management is centred on sustainable dex@lop
It focuses on growth accommodation, emphasising the quality of outcdimesiot
promoting growthper se(SmartGrowth 2007).

Clothier et al (2008) note that sustainable economic growth depends on financial
capital, economic capital (infrastructure, as well as money), humapital
(knowledge, skills and competencies), institutional capital (civigfigall and legal
arrangements), cultural capital (values, histories, traditions aactiqges binding
people together), social capital (networks of shared norms, trust andtandarg)

and natural capital (the renewable and non-renewable stocks of natural resources
and processes that support life and economic activities). Thisahaapital is also
known as ‘ecosystem services'.

In New Zealand we are highly dependent on our natural capitabdasystem
services). Our waters, soils and indigenous and non-indigenous biogivaesit
important for sustaining wealth-generating capabilities, edped@ our farming

systems. Twenty percent of New Zealand’s Gross Domestic Rr@&D®) is said to
come from the top 15 cm of soil (Parliamentary Commissioneth®Environment
2004). The last few decades have seen significant land use shamfjdand use
intensification, mostly relying on natural resources (natuegdital or ecosystem
resources).

A key piece of legislation relating to ecosystem servisdddaw Zealand’s Resource
Management Act (RMA 1991), the purpose of which is to promote the rsaisiai
management of natural and physical resources.

Components of the RMA that define sustainable management includgintatize
use, development and protection of these resources, while:

» sustainingtheir potential
» safeguarding their life-supporting capacity
* avoiding, remedying, and mitigating adverse effects

o
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10.2

This series of 5 (bold) above actions rely on ensuring that eeasystrvices are
sustained and safeguarded, and adverse effects are minimisedh tlarmigance,
remediation, or mitigation. More use of the RMA could be made to igighl
ecosystem services and ecosystem values.

What are ecosystem services?

Ecosystem services have been variously defined since the conseiitstvanooted in
the 1950s. In general the concept referred to flows of materalergy, and
information from natural capital stocks to produce human welfare. ekieny this
initial concept created confusion between goods, functions, benefitseandes, and
it also proved difficult to measure the values of natural cagitdlecosystem services
(Clothieret al.2008).

The Millennium Ecosystem Assessment (MA) programme was e&gttadl by the
United Nations (UN) in 2001. Over 1,360 experts worldwide were taskdd wi
assessing the consequences of ecosystem change for human wedlAgeprgviding
the scientific basis for actions to enhance their contribution to imuve-being. The
MA categorised ecosystem services into four broad and overlapgiogps:
provisioning services, regulating services, cultural services appogting services
(Clothier et al. 2008) (Table 9 below). In 2005 the MA was modified to recognise
human well-being as the central concept, and it acknowledges thatdogityi and
ecosystems have intrinsic values. In other words, those aspesteylstems and
their constituent parts have value in their own right, including thielogical and
genetic diversity and the essential characteristics tharrdete an ecosystem’s
integrity, form, functioning, and resilience.

Ecosystem services contribute to the well-being of individuals andntinities and
are influenced or driven by various factors that directly infleenc impinge on
ecosystem services, including: land use, species introductions, changesnology,
harvest techniques, climate change, and other natural factors. shtafe or diffuse
factors that can influence or impinge on ecosystem services indrmegraphics,
socio-political change, culture, religion, science and technology (Qla@hg. 2008).
The MA found that approximately 60% (15 out of 24) of the ecosysteuicesr
evaluated (including 70% of regulating and cultural servicesheirey degraded or
used unsustainably world-wide (Parliamentary Office of Sciemu#® Technology
2007).

Examples of processes or ecosystem functions that might be supplied by Nevd Zeala
ecosystems are shown in Table 10 below (modified from Golubievi€ki)2 This
table illustrates that there are often many facets tlna dr contribute to a particular
ecosystem service. Disruption to any of the ecosystem funatitinsave an effect

on the ability of the ecosystem to provide a particular service.

Some ecosystem functions can contribute to multiple ecosystegioeserfor instance
accumulation of organic material is a key function in soil faromaand fertility, but
also assists with water regulation and erosion regulation. Aesaugisystem service
is often the product of two or more ecosystem functions, for instanabl@avater
needs both water quality and water storage. A single ecosygpenctan produce
more than one service. For instance, vegetation in inland areas lindednstream
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marine habitats trap silt (water purification and wastdrreat) and provide breeding
grounds for fish (food). Many ecosystem functions are alsodependent, for

instance a lack of organic material will also affect moftthe nutrient-cycling

functions. It can therefore be difficult to assess how one eewsyfsinction should

be valued economically.

Table 9:  Summary of ecosystem services generated by the Millennium Ecosystem

Assessment programme.

= I

Regulating services

Provisioning services Cultural services

Products obtained from ecosystems Benefits derived from regulation of Non-material benefits derived from

Genetic resources

Erosion control

Inspiration

ecosystem services ecosystems
. Food
. Fresh water . Air quality maintenance Cultural diversity
. Wood Climate regulation Spiritual and religious values
. Fibre Water regulation (including Knowledge systems
. Fuel flood regulation) Educational values

Biochemicals, natural
medicines, and
pharmaceuticals

Water purification and waste
treatment

Regulation of human

Aesthetic values
Social relations
Sense of place

diseases.
. Biological control
. Pollination
. Storm protection

T

Supporting services

. Ornamental resources

Cultural heritage values
Recreation and ecotourism

T

Services necessary for the production of all other ecosystem services

T

Soil formation and retention

Nutrient and water cycling

Primary production

Production of atmospheric oxygen (and other gasses)
Provision of habitat
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Table 10:

Potential ecosystem services supplied by New Zealand ecosystems.

Functional Category

Ecosystem Service

Ecosystem Function

Supporting services

Soil formation and
fertility

Organic material (accumulation)/decomposition.

Weathering of rock.

Soil organisms (e.g. Nitrogen fixers).

Soil carbon.

Soil nitrogen.

Cation exchange capacity.

Water infiltration (closely correlated with SOM).

Water holding capacity.

Vegetation cover (removal leads to increased runoff;
decreased soil recharge).

Nutrient cycling
(storage, cycling, and/or
capture and processing
of nutrients)

Nitrogen fixation.

Other nitrogen cycles.

Phosphorus.

Carbon storage- soils and vegetation (tons C/ha).

Other carbon cycles.

Other elemental cycles.

Primary production

Primary production.

O; as provided by photosynthesis.

Water cycling

Flow volumes.

Habitat provision/
refugia

Nurseries.

Habitat for migratory species.

Measure of connectivity/fragmentation.

Provisioning services

Food

Crops.

Livestock production.

Forage land cover (intermediate for livestock).

Capture fisheries abundance/presence/production.

Aquaculture.

Wild foods.

Waterfowl.

Other food products.

Area of habitat for food species (e.g. Fisheries).

Fibre

Timber.

Flax.

Wood fuel.

Other fuels/energy sources.

Raw materials for industry.

Genetic resources

Particular populations identified.

Seed abundance/dispersal.

Biodiversity layer.

Biochemicals, medicines

Vegetation cover of source materials.

Biodiversity layer.

Freshwater

Water volume- rivers, lakes.

Regulating services

Air quality regulation

CO,/0; balance.

Contribution to O3 for uv protection.

Contribution to O3 as smog.

Contribution to SOX levels.

Climate regulation-
global

Green house gas emission.

Green house gas sequestration.

DMS production affecting cloud formation.

COy, N, and S cycles (*see green house gas above).

Biomass (and land cover change, e.g. Deforestation/heat

retention).

Climate regulation- local
and regional

Land cover (as affects temperature and precipitation).

Water regulation

Water volume for agriculture, industry, transport.

Irrigation.

Water supply by watersheds, reservoirs, aquifers.

Lake storage.

Land cover (as affects water storage potential and timing

of flows).
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Functional Category

Ecosystem Service

Ecosystem Function

Land cover change (wetlands conversion or forest to
crops).

Erosion regulation

Vegetation structure for soil retention and preventing
landslides.

Rooting/belowground biomass.

Storage of silt in lakes and wetlands.

Soil "abundance" (volume, as potential to be lost).

Water purification and
waste treatment

Water volume.

Decomposition of wastes/ filtering.

Impurities.

Disease regulation

Vector populations (e.g. Mosquitoes).

Pathogen population abundance (e.g. Cholera).

Habitat of vectors.

Habitat of predators of vectors.

Pest regulation/
biological control

Predator populations (of pest species) - for crops.

Herbivory measurements.

Habitat for keystone species.

Ecosystem change as indicator of prevalence of pests and
diseases.

Pollination

Pollinator populations (abundance, distribution)-managed
and wild bees (esp. Honey bees); other insects (beetles,
butterflies); birds.

Pollinator habitat.

Natural hazard/
disturbance regulation

Vegetation structure (affecting storm, flood, drought
protection and control).

Coastal ecosystem presence.

Streamflow.

Cultural services

Educational

Parks, scenic drives,
residential locations

Aesthetic values.

Recreation and
ecotourism

Visitor and business statistics.

Water volume and flow (as basis of water sports).

Inspirational, sense of
place

Art, folklore, national symbols, architecture, advertising.

Cultural heritage and
spiritual and religious

Ornamental resources, e.g. Animal skins, shells, flowers.

Significant species.

values

Historical/cultural landscapes.

Adapted from Golubiewski (2007)
10.3 How to value ecosystem services?

Attempts to assign dollar values to environment and ecosystenmotarew. The
valuation of ecosystem services is, however, a new approach thatafgstematic
way of thinking about how to ensure that ecosystems and the services they provide are
taken into account in policy appraisal (DEFRA 2007). Even so, thestdlia range
of methods and techniques available to value ecosystem servicegsyemdvith
improved knowledge and data, economic valuation will still be chalign@lothier
et al.2008). What is known, in general terms, is that the value of steps\services
is likely to be huge. One way to think about the value of ecosyséewces is to
determine what it would cost to replicate them in a technologically-produtiéidis
biosphere. Experience with manned space missions and with BiospheAgilona
indicates that this is an exceedingly complex and expensive piopo&ltostanza
et al. 1997).

Little work has been undertaken in New Zealand to value ecosysterites. A
small number of studies have been completed and others are undeckading a
project to study the values of water catchments (David. 2004). A study in 1997
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estimated the value of ecosystem services in the Waikato regiba $9.4 billion
(Patterson and Cole 1998). Ecosystem values were included in an ecamaiysis

of Te Kouma Farm Park (Kavat al. 2004) and research institutions have set up
centres to study and quantify ecosystem services (e.g. Mblssesrsity, Landcare
Research, and the Sustainable Land Use Research Institute). imetmational
literature, one study that is referred to frequently isréinl@ published by Costanza
et al. in Nature in 1997, and which is used here as a basis for assigosysten
service values in the study area.

Costanzeet al (1997) reviewed existing literature and synthesized estinohtdse
value of ecosystem services. Essentially they tried to estimatetediuenan welfare
if the quantity or quality of various types of natural capital andsystem services
changed. They grouped ecosystem services into 17 major categurieded only
renewable ecosystem services, (excluding non-renewable fuelstalwmirsd the
atmosphere) and avoided ‘double counting’ where this could be identified.

They noted that a minimum level of ecosystem ‘infrastructuneécessary in order to
allow production of the range of services, and that often the ‘inficiate’ in itself is
a contributor to the total value, but they were unable to source isaffidata to
include the ‘infrastructure’ value in the calculations. One gtarof the scale of the
contribution of ecosystem infrastructure is the dollar cost tane@n entire water
catchment to improve water quality. Once the vegetation is mahmegh, it will
contribute more ecosystem services than just water quality, thawvithe ‘minimum
infrastructure’ of vegetation cover these ecosystem servicesthes not available or
very limited in extent.

They did, however, attempt to include ecosystem services thatmveeketed, as well
as those that were not. An example might be buying slightle mxpensive timber
from a plantation that is managed sustainably. People may bagwidi pay this
premium as they see that sustainable management contribudes tmnservation,
and aesthetic, and conservation values. However, the forest could gisuviokng
additional, unmarketed ecosystem services such as water qualityn ctorage, and
air quality improvements.

In many instances, the studies included in the review were ba#iesl, drectly or
indirectly, on attempts to assess the “willingness-to-pay”ingividuals for the
particular ecosystem services. For instance, if ecologicaices provide a $50
increment to the productivity of a timber forest, then the beng@siaf this service
should be willing to pay $50 for it. If, in addition to the ecosystemvises, this
forest also provided aesthetic, existence and conservation values diebi7those
individuals receiving this non-market benefit should be willing to pay$¥0 for it.
Thus, the total value of ecosystem services for this timbestfareuld be $120 (the
marketed and unmarketed values added) (Costenah 1997). Some examples of
this willingness to pay for ecosystem services are included tinelsection below on
Value of Water.

The values derived by Costanet al. (1997) are average values, and the biomes
described do not directly match the data available for the Kalisaianga catchment
(Table 11). However, the derived economic values can be used tongetidea of
the magnitude of ecosystem services in the Kaimai-Taurangghnoant. The
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Costanzeaet al. (1997) paper also acknowledges that the estimates derivectiargea
approximation, with many data gaps. The key sources of erratations and
caveats for the data can be summarised as:

* Incomplete data (not all biomes and/or ecosystem services have wide
studied - some not at all)

« Distortions in current prices are carried through the analys.instance it is not
possible to determine the actual price for ecosystem serueicestimate the value
of the informal economy including bartering, and household labour.

 Most estimates are based on current willingness-to-pay or proamal this is
usually based on incomplete understanding of ecosystems and auosgstees
by the participants.

» The authors felt that they were probably underestimating changagply and
demand curves as ecosystem services become more limitiggodexample of
this is the rush on supermarkets and hoarding of food that occursavtoenl-
supply crisis is looming. The timing and magnitude of this behavioen ctinnot
be easily predicted.

* The paper assumes smooth responses in ecosystem functions, witbsholts
or discontinuities. This is almost certainly not the case,oeice vegetation has
been drought-stressed it may not fully recover, therefore the/steas services
provided by that vegetation may never fully recover, or may taleryalong time
to recover.

* The paper assumes spatial homogeneity of services within bitdmess, all parts
of the biome or habitat all supply the same level of service.

* It was not possible to accurately determine the inter-reldtipssbetween the
various ecosystem services, and how much a reduction in one ecosgst&s
might affect other ecosystem services, and hence the value of those services.

e The data are not necessarily based on sustainable use lsvetsna ecosystem
services are currently over-utilised.

* Does not fully include the “infrastructure” value of ecosystems.

« Difficulties and imprecision of making inter-country comparisang, differences
in income between countries.

» Discounting (for the few cases where we needed to convert dtook to flow
values).

« Static snapshot; no dynamic interactions.

e Values in the paper are expressed in 1994 US $, and because of subsequent
inflation, changes in currency exchange and global market trengsn®ienger
adequately represent current, actual values.
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10.4

Most of these issues (except perhaps theulet point above, which could go either
way) are likely to have led to an underestimate of ecosystenice values (Costanza

2008; Costanzat al.1997).

Indicative value of Kaimai-Tauranga Catchment ecosystem services

To assess the contribution of ecosystem services to the Kaaueaiga catchment
we assigned each land cover in the study area (derived from LCioR#he of the
biomes listed by Costanz al. (1997) (Table 11) and calculated the area of each
biome (in ha) within the study area (Table 13).

Table 11: Assigning Land Cover Database classification to Costanza et al. (1997)

biome classification.

LCDB2 Classification Area (Ha) Biome Classification
Broadleaved Indigenous Hardwoods 829 Forest

Indigenous Forest 49,940 Forest

Landslide 3 Ice/rock

Manuka and or Kanuka 1,273 Forest

Herbaceous Freshwater Vegetation 37 Swamps/floodplains
River and Lakeshore Gravel and Rock 0 Lakes/rivers

River 95 Lakes/rivers

Lake and Pond 76 Lakes/rivers
Coastal Sand and Gravel 45 Coastal

Estuarine Open Water 38 Estuaries
Herbaceous Saline Vegetation 353 Seagrass/algae beds
Mangrove 48 Tidal marsh/mangroves
Gorse and Broom 657 Temperate/boreal
Afforestation (imaged, post LCDB 1) 240 Temperate/boreal
Afforestation (not imaged) 41 Temperate/boreal
Deciduous Hardwoods 158 Temperate/boreal
Other Exotic Forest 960 Temperate/boreal
Pine Forest - Closed Canopy 7,976 Temperate/boreal
Pine Forest - Open Canopy 1,172 Temperate/boreal
Major Shelterbelts 171 Temperate/boreal
Mixed Exotic Shrubland 99 Temperate/boreal
Orchard and Other Perennial Crops 7,755 Cropland

Forest Harvested 1,132 Cropland

Urban Parkland/ Open Space 975 Urban

Low Producing Grassland 491 Grass/rangelands
High Producing Exotic Grassland 42,620 Grass/rangelands
Short-rotation Cropland 273 Cropland

Vineyard 18 Cropland

Built-up Area 4,862 Urban

Surface Mine 100 Ice/rock

Transport Infrastructure 84 Urban

Grand Total 122,522

The most valuable biomes in the study area, expressed in terthe &fvalue of
ecosystem services provided per ha, are aquatic and wetland syJieble 13).
Listed in order of priority, from most to least valuable, they: astuaries,
swamps/floodplains, seagrass/algae beds, tidal marsh/mangrovesiiviatsggesand
other coastal habitats. Next most valuable are indigenous forelstd{ng manuka
and/or kanuka), non-indigenous forest (classified as temperate/bdsealn@udes
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gorse/broom and mixed exotic shrublands), grass/rangelands, cropland, omdban a
ice/rock (low value partially due to lack of knowledge about the ystes
contributions of this biome).

The total annual value of ecosystem services within the stuely &r crudely
estimated to be around 1994 US $75.7 million per annum (converts to
c.$NZ195 million per annum, inflation-adjusted to fourth quarter of 2009). This
compares with the total Gross Domestic Product (GDP) the igat\&/estern Bay of
Plenty region ofc.$NZ4,000 million during 2008 (information provided by APR
Consultants Ltd, 22 July 2009, Table 12). The percentage contributionsyfséam
services to the region is likely to be at least 5% of GBd#&wvéver this is indicative
estimate onl}). It must be emphasised that these results need to bedtreith a
great deal of caution, and only be used as an indication of the passigfetude of

the ecosystem services within the study area.

Table 12: Per Capita GDP for the Tauranga/Western Bay of Plenty area, for the
past six years (source: APR Consultants Ltd).

Est Real GDP Per Capita ($)
September | Real GDP | o .0 Tauranga/ Annual — P
vears M Population’ UiAESE (2R w Zealand Change
of Plenty Change 9
2003 3,165 139,600 22,672 - 29,341 -
2004 3,417 143,300 23,845 5.17 30,278 3.19
2005 3,506 146,800 23,883 0.16 30,795 1.71
2006 3,640 150,000 24,267 1.61 31,055 0.84
2007 3,875 152,700 25,377 4.57 31,587 1.71
2008 4,066 154,900 26,249 3.44 31,813 0.72

Source: Data compiled from information sourced from Infometrics and Statistics New Zealand

Notes:

(1) GDP in inflation-adjusted dollars for Tauranga/Western Bay of Plenty.
(2) Sourced from Statistics New Zealand (SNZ) population estimates.

(3) Figures presented are in current dollars.

The biome which makes the largest total annual contribution to the \dlue
ecosystem services is the largest in the study area: nudigdorest contributes 66%
of annual value, followed by grass/rangelands, seagrass/algae bedsdigeneus
forests (temperate/boreal), lakes/rivers. Estuaries, croplaadyss/floodplains, tidal
marsh/mangroves, and other coastal habitats each contribute les$%hah the
annual value, but this is mostly due to the small size of theseatsab&maining.
Urban, and ice/rock biomes have a negligible ecosystem services contribution.

The Department of Conservation manages 25% of indigenous forests thighstudy
area, thus maintenance of the health and vitality of thesetdomntributes
significantly to the health and wellbeing and the economic bepéfihe entire
Kaimai-Tauranga catchment.

! Indicative estimate only as the Tauranga-WesBayof Plenty area, for which GDP estimated in €al®, is
larger and not directly comparable to the studwarBurthermore, the method used to derive theystas
services values only provides crude estimatesalfadhe reasons outlined in this document (Sectior8), and
also because there wasn't a direct match betweemelsiand LCDB2 vegetation descriptions.
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Table 13: Crude estimation of the magnitude of the value of ecosystem services within the Kaimai-Tauranga catchment.

= '§ 5 —= o I g S é Total \-/rec\)ltuaeI AK:?rlrJlgll
Biome Area 'T'/gt(;fl -% % o L‘E = % é % % § -% '% ﬁ § Value per Tauranga $NZ Annual % Annual
(ha) Area g & S g > S 8 g 3 © s S = 3 5 & .5 Ha Catchment Value # Value
5 g 82 & a - = = = 2 3 S £ © © = = (1994 US) | (1994 US $/yr
& & g8 = . s |2 & @ 8 ) 8 S =z | B o = total area)
) £ =) = i 3 = = 2 = = 9 o) = c 3] =
8 | 6| a8 | = = |88 2 s |8|la| £ | & [ &8 & | 3
Marine
Open ocean 38 118 5 15 0 76 252 0 0.0%
Coastal 45 0.0% 88 3,677 38 8 93 4 82 62 4,052 180,598 464,948 0.2%
Estuaries 37.72 0.0% 567 21,100 78 131 521 25 381 29 22,832 861,223 2,217,217 1.1%
Seagrass/algae beds 353.43 0.3% 19,002 2 19,004 6,716,584 17,291,831 8.9%
Coral reefs 2,750 58 5 7 220 27 3008 1 6,076 0 0.0%
Shelf 1,431 39 68 2 70 1,610 0 0.0%
Terrestrial 0 0 0.0%
Forest 52,041 42.5% 141 2 2 3 96 | 10 361 87 2 43 | 138 | 16 66 2 969 50,428,097 129,827,033 66.6%
Tropical 0.0% 223 5 6 8| 245 | 10 922 87 32| 315 | 41 112 2 2,008 0 0.0%
Temperate/boreal 11,475 9.4% 88 0 10 87 4 50 25 36 2 302 3,465,535 8,922,012 4.6%
Grass/rangelands 43,111 35.2% 7 0 3 29 1 87 | 25 23 67 0 2 244 10,519,135 27,081,492 13.9%
Wetlands 133 4,539 15 3,800 4,177 304 256 | 106 574 881 14,785 0 0.0%
Tidal marsh/mangroves 48 0.0% 1,839 6,696 169 466 | 162 658 9,990 483,416 1,244,554 0.6%
Swamps/floodplains 37 0.0% | 265 7,240 30 7,600 1,659 439 47 49 491 1761 19,581 732,134 1,884,876 1.0%
Lakes/rivers 171 0.1% 5,445 2,117 665 41 230 8,498 1,450,779 3,735,026 1.9%
Desert 0 0.0%
Tundra 0 0.0%
Ice/rock 103 0.1% 0 0.0%
Cropland 9,178 7.5% 14 24 54 92 844,418 2,173,953 1.1%
Urban 5,920 4.8% 0 0 0.0%
Total (1994 $US) 122,522 443 | 452 | 17,030 | 5,501 | 13,528 | 370 | 31 | 46,611 | 13,603 | 39 | 218 | 1,058 | 1,973 | 855 | 57 | 5,640 | 2,886 110,295 | $US75,681,918 | $NZ194,842,943

Shaded cells indicate services that do not occur or are known to be negligible in that biome. Open cells indicate lack of available information.

# New Zealand value calculated by using a conversion rate from $US to NZ in the first week of 1994 of 1.78632, and then inflation adjusting this amount using the New Zealand CPI Inflation Calculator on

http://www.rbnz.govt.nz/statistics/0135595.html. Inflation adjusted to the 4" quarter of 2009.

These findings need to be treated with considerable caution, and only used as an indication of the possible magnitude of the ecosystem services within the catchment. There are many sources of potential error (refer to text), LCDB2
classification does not have a good match to biome classification, and information is missing for all ecosystem services.
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10.5 The value of water

One of the key ecosystem services provided by indigenous ecosystérasapture,
storage, gradual release and cleaning of water. Fresh iwaeesource that is used
by every human being, and by many different sectors including uigre,
horticulture, industry, municipal authorities, and private individuals. @hsvater
shortages are becoming an issue in many parts of New Zdalandecent droughts
in Northland and Waikato), and especially so on the drier east aoasating in the
study area, and lack of access to potable water is recognisedvaddwide issue
(Millennium Ecosystem Assessment Board 2005).

Within the study area, there are numerous resource consents tavdtdefrom
streams and bores, including consents held by Tauranga City Couwneiellaas
numerous permitted, but unquantifiable, household and farm water suppliesit Thus
IS not possible to assess the overall amount of water abstracted.

Tauranga City obtains its water from the large underground adguitee foothills of

the Kaimai Ranges, via the Tautau and Waiorohi Streams. ®uecC has a water

right to take up to 37,000 cubic metres from the Tautau Stream and up to 54,000 cubic
metres per day from the Waiorohi Stream. The combined area &é tneo
catchments is 45 kivand Tauranga City Council owns approximately 26 kfrland,

which helps protect key parts of the catchments. Both streampsudiagdly spring-fed

from the aquifer. This is very useful as it gives them a semstant flow, even in
summer when demand is high and rainfall is low (Tauranga City Council 2009a).

Water is not just valuable for drinking or the agricultural and Gwlttiral sectors.
Water from the Kaimai catchment is also used for hydro+atégt generation, and
significant loss of vegetation, and related increases in sedimoentaave in the past
affected the amount of electricity generated (Choudhry and Bwrti8f7). As well
as providing benefits to people, the entire catchments of theo®V&iver and
tributaries and the Ngututuru/ Te Rereatukahia Streams aredemstsi to be
nationally important for indigenous biodiversity (Ministry for thavitonment and
Ministry of Agriculture and Forestry 2004). Moreover, work by thaw@ron
Institute has also highlighted that New Zealand indigenous fish species axldi¢etl
sport fish such as trout require higher river flows than initiddyught. In order to
maintain populations of these fish, river flow systems may neeldet managed
differently (Hawkes' Bay Regional Council 2007) and this could retheeamount of
water available for other purposes, again increasing its value.

Within the Tauranga Harbour, large areas of saltmarsh have destroyed or
affected by direct or indirect human activity, with a subsequent loss in weesti@ént
capability. On the other hand, the area of mangroesc€énnia marinasubsp.
australasica is increasing, mainly because the mangroves trap siltseglelay land
development, assisting with the reduction of silt-loading in harbour rsvate
(Environment Bay of Plenty 1997).

No local estimates for the value, or cost, of supplying good quahter could be
readily found, but some overseas examples and New Zealand regiamglles may
help illustrate the scale of the value.
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New York City

New York City found it could avoid spending $US6-8 billion on the constnuaif
new water treatment plants by protecting the upstate \harthat has traditionally
accomplished these purification services for free. Based on this econsessrasnt,
the city invested $US1.5 billion in buying land around its reservoirsirssiiduting
other protective measures. These actions will not only keep YeWs’ drinking
water pure but also enhance recreation, wildlife habitat, and othlegaal benefits
(World Resources Institute 1998).

The population of New York was determined to be 19,490,297 people during the 2008
US census (U.S. Census Bureau 2009) (compared with 103,632 people in Tauranga
during the 2006 census; Statistics New Zealand 2006). Using a figfure
$USA4.5 billion saved, this equates to nearly $NZ300 (exchange rateDacginber

2009) of cost saving per New Yorker. In other words, an ecosystemesealued at

least $NZ300 per New Yorker because other ecosystem serveemtataken into
account.

The water-catchment scenarios are likely to be very diffeéi@ntNew York and
Tauranga, including different population size, different catchment sidferent
proportions of woody vegetation remaining, and different water usage &aid
patterns. Other than the Lammermoor study (below) very Mibek has been
undertaken on assessing the value of water in New Zealand. In paatsy of
New Zealand water allocation and water quality are becomingrnessues. An
indicative level of ecosystem services value can be obtained dymam that
protection of the Tauranga water-catchment, to produce potable isadéso valued
at $NZ300 per person. In which case this ecosystem service wowmaluszl at a
minimum of $NZ31 million.

Nigeria

In the traditionally prosperous Hadejia-Jama'are flood plainomegn northern
Nigeria, where more than one half of the wetlands have alieaely lost to drought
and upstream dams, ecosystem valuation was used to weigh thencobtnefits of
proposals that would divert still more water away for iregaagriculture. The net
benefits of such a diversion were priced at $US29 per hectare.th¥ehtact flood
plain already provides $US167 per hectare in benefits to a veidge of local people
engaged in farming, fishing, grazing livestock, or gatheringviteeld and other wild
products-benefits which would be greatly diminished by the projedius,Teven
without accounting for such services as wildlife habitat, the nwa$laare far more
valuable to more people in the current state than if divertedrigation (World
Resources Institute 1998). Thus natural ecosystems, such as wetkmdsid far
more value to the local economy than diverting water to a few specific users.

New Jersey

A two-year literature review study of the economic value eiwvNJersey's (USA)
natural capital found that wetlands provided the largest dollar \afliexosystem
services: $US9.4 billion/year for freshwater wetlands and $US1.i@ripylear for
saltwater wetlands (all values in 2004 $US). The most valsaléces were found
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11.

to be disturbance regulation (the buffering of floods, and storm scaygsbuted
$US3.0 billion/year), water filtration ($US2.4 billion/year), and evaupply ($US1.3
billion/year) for freshwater wetlands, and waste treatment {U8illion/year) for
saltwater wetlands (Costanetal 2006).

Lammermoor Range, New Zealand

Te Papanui Conservation Park on New Zealand’s Lammermoor Rangdegsrdke
Otago Region with water for ‘free’ that would cost $NZ 136liomil to bring in from
elsewhere. The 22,000 ha tussock grassland area acts as a naeraatciiment,
supplying water flows valued at $NZ 31 million/year for hydroeieity,

$NZ93 million for urban water supply and $NZ 12 million/year forigating
60,000 hectares of Taieri farmland. The total benefit ($NZ 136 miikam) is
equivalent to the cost that would have to be paid to get the watentyrprovided
‘free’ of charge from somewhere else (Department of Conserva20®®; TEEB
2009).

Hawkes’ Bay Region

A MAF study of the 2007 drought showed a decrease of $161 millionalneV
Added/GDP for sheep and beef farms in the Hawkes Bay Region, émdbtiver
industry included, a total decrease in GDP of $236 million comparedpotential
increase of $375 million had the drought not occurred (Hawkes' BajoriRég
Council 2007). This illustrates that water is currently a higlallyable resource, and
is likely to become more valuable as demand increases.

IMPORTANCE OF DOC-MANAGED LAND

Within the Kaimai-Tauranga catchment (the study area), aajuaftthe land is
managed by the Department of Conservation and legally protelit®rse range of
indigenous vegetation types and habitats, and a wide range of indigenoies,spe
including threatened plants and fauna. Most of the land cover (96%) \thidse
areas is indigenous vegetation and/or habitat. Most comprises indigenests but
DOC-managed land also includes substantial areas of “Herbac8alise
Vegetation”, areas of “Coastal Sand and Gravel”, lakes and pondshraadenhed
land environments and originally rare habitat types.

DOC-managed areas are a major source of ecosystem seprizeésle recreation
opportunities, and are key components of the proposed ecological corriddtseand
outstanding natural features corridors. Proposed ecological corndlude 2,311 ha
of DOC-managed land (12% of total proposed ecological corridors istulg area)
and 28,043 ha of identified outstanding landscape features (71% of totah&ed
and coastal).

DOC-managed lands in inland parts of the study area are the snajoes of potable
water in the study area (the headwaters of most wateramgysnanaged by the
Department). These areas are also a major carbon store, andeparavimportant
element of clean air production.
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12. ECOLOGICAL EFFECTS OF LAND USE INTENSIFICATION
Ecological effects of land use intensification for housing and dadheillary uses
depend very much on where and how a particular land use is agplietiand
Consultants 2003). Potential effects include:

* Vegetation clearance for house sites, roads, access-waysy tmiefirewood
extraction, leading to increased fragmentation of natural areas;

« Increased invasion of natural areas by invasive pest plants aed weedy
species originating from residential houses, road margins, ancthdhgins of
public open space (where people often dump domestic garden refuse);

» Drainage and infilling of wetlands, and alteration of wetlancchoaents and
hydrology;

e Grazing by domestic stock;

* Nutrient enrichment of wetlands and flowing waterways from irsgeéanumbers
of septic tanks;

+ Water abstraction from rivers, streams, and wetlands;

» Sedimentation of streams, wetlands, and estuaries, partiocdiaihg construction
phases;

* Increased predation of indigenous fauna (birds, lizards, invertebbgte®mestic
pets;

« Disturbance of roosting or nesting avifauna by people and domestic pets;

* Inflows of storm-water and water-borne contaminants to wetlandssakeams
from roads and other sealed surfaces;

e Increased human visitation and associated recreational a&stiviti adjacent
natural areas;

e Collection of indigenous plants from natural areas;

* Encroachment into natural areas for gardens, boundary fences;

« Increased incidence of fires originating from rubbish fires;

* Noise disturbance of avifauna;

* Increased planting of introduced species (e.g. Kermadec pohutukaatd)atre

the potential to hybridise and to alter the genetic makeup of indigespaases
that occur naturally in the study area.
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12.1

» Loss or reduction of ecosystem services, especially thosengetatwater flows
and quality, but also gene flow, fauna ‘safe’ routes, habitat fomptdrs and
beneficial predators of pest species, provision of food and raw iabater
(e.g. firewood, flax), and scenic values.

SmartGrowth predicted growth areas and the environment
12.1.1 Areas ldentified for Growth

The SmartGrowth Strategy identifies areas predicted to be @iemteveloped for
residential subdivision, commercial development, and/or transport network
infrastructure. For each of the areas identified in the $&nantth process, potential
environmental effects of development, and mechanisms that could hegvémipor
mitigate negative effects are presented in Table 14.

Key potential effects include sedimentation of waterways antah®ur, destruction

of unprotected high value vegetation and/or habitat, severing of existing
vegetation/habitat corridors through vegetation clearance, iectdasnan presence
disturbing indigenous fauna, increased weediness and rubbish dumping, an@dcreas
predation of indigenous fauna by household pets. Any developments thatloseur

to or within proposed SmartGrowth ecological corridors or outstandingraha
features areas need to take account of the values that arelmegied. Coastal and
riparian areas are often the most ecologically valuabldragde, thus a development
free buffer zone of at least 50 m for inland systems and 100 m foraksegstems
may assist with protection of these values. High value vegefasibitats have been
mapped (location and extent), to avoid these areas.

12.1.2 Areas not Identified for Residential Development

Several areas have been suggested as potential sites forcamgnffiture urban
residential development, but have not been designated as developmentTdress
areas, the reasons for their exclusion, and environmental feahaeswill be
protected as a result are presented in Table 15.

The SmartGrowth Strategy outlines the types of land or halyitdt ghould be
considered for purchase to develop into new regional parks. The fajjoamnge of
regional park land types are proposed; coastal (open coast, headlanggitand
harbourside and estuarine, freshwater (lakes, rivers and wetlands), eoitueal

landscapes and features, outstanding natural features and landscagesousdi
vegetation, rural/ farm and specific amenity. Currently a alltoeritage park has
been purchased (Papamoa Hills) and others that fulfil the potitsria will be

considered for purchase in the future such as a coastal park in thegsub
(SmartGrowth 2007).

The Western Bay of Plenty also has a national and internatigmatlaten for its
quality coastal environment and iconic landscape features, suktawso and the
Kaimai Ranges. Therefore these features need to be appreamatepraected.
Commercial fishing and aquaculture is prohibited in the Tauraagaotr to protect
landscape character and to retain ecological, recreational, and cultuesl. valu
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Table 14:  Residential and commercial growth areas, within the Kaimai-Tauranga catchment, identified in the SmartGrowth Strategy and

possible environmental impacts.

Proposed o

Dev%lopment DIEEISTIEION [ PEIEsE) DR eI IS ((UELCE el (112 Likely or Possible Environmental Effects

P SmartGrowth Strategy)

Greenfield Subdivision and/or housing development of previously Impact is likely to be low overall, unless adjacent high value or

Residential undeveloped, commonly rural land. Increase corridor areas are affected. Impacts could include increased

Development development density from 10 dwellings per hectare to an | levels of sedimentation, destruction of unprotected habitat,
average minimum of 15 dwellings per hectare increased human presence disturbing indigenous fauna,

increase in weediness, littering.

Waihi Beach Is a beach holiday community that will more than a Development has the potential to impact on identified high-
double in size by 2051. High rates of second and holiday | value sites (coastal and salt-water systems) especially through
homes increased sedimentation. Other impacts could include

destruction of unprotected habitat, disturbance of indigenous
fauna, increase in weediness and littering.

Katikati A rural service centre that will more than double in size Development could impact on coastal systems, streams and
by 2051, partially through increased density. protected natural areas through increased sedimentation,

increase in weediness, littering, disturbance to fauna and
interruption and degradation of natural processes. The latter
could be remedied by encouraging community restoration
groups and/or a proposed ecological corridor centred around
streams to connect the coast to inland forest. Coastal and
wetland systems are particularly valuable for ecosystem
services.

Omokoroa A recent development area that will have significant Development could impact on coastal systems and streams.
future growth. Will encourage increased density and the | Coastal systems and streams are particularly valuable in
provision of employment land to promote “live, work, and | connecting the inland forests to the coast. Development could
play” outcomes. increase sedimentation, destroy unprotected high value

indigenous vegetation and interrupt or degrade natural
processes. There are still opportunities to enhance natural
processes by protecting riparian vegetation and creating
stream-based corridors.
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Proposed
Development
Areas

Description Proposed Development (Taken from the
SmartGrowth Strategy)

Likely or Possible Environmental Effects

Bethlehem

Existing zoned areas and structure planning. It reaches
capacity by 2036.

Areas of high value unprotected indigenous vegetation need to
be identified prior to additional development to ensure that they
are not inadvertently eliminated. Care also need to be taken to
protect coastal and stream systems. A formal ecological
corridor is required for Wairoa River. Development could
increase sedimentation, destroy unprotected high value
indigenous vegetation, interrupt or degrade natural processes,
disturb indigenous fauna. Increased weediness and rubbish
dumping.

Pyes Pa

Significant urban development with full capacity, of an
additional 4,319 households, reached by 2046. No
further extensions within the planning period are intended

Most of Pyes Pa lies within the Hidden Gorge ecological
corridor. Increased urbanisation will need to be congruent with
the ecological corridor concept. Criteria for development
should be drawn up well before subdivision is approved. There
are also sizable areas of high ecological value outside the
proposed corridors and these need to be formally
mapped/identified to ensure they are not inadvertently
eliminated. Development could increase sedimentation,
destroy unprotected high value indigenous vegetation, increas
weediness, interrupt or degrade natural processes, disturb
indigenous fauna and lower the ecological value of the
proposed “ecological corridor”.

Welcome Bay and
Ohauiti

Additional residential development at Welcome Bay from
2016 and Ohauiti after 2031. Transport constraints at
Welcome Bay need to be resolved

Development could impact on coastal systems, streams and
protected natural areas, especially through sedimentation,
fauna disturbance, weediness and littering. The tidal mudflat
systems have high ecosystem services functions. Coastal
systems and streams are particularly valuable in connecting the
inland forests to the coast. It would appear that a significant
amount of high value riparian margin still exists in this area,
which would warrant protection or inclusion in an ecological
corridor to prevent accidental destruction.
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Proposed
Development
Areas

Description Proposed Development (Taken from the
SmartGrowth Strategy)

Likely or Possible Environmental Effects

Papamoa The current Papamoa Urban Growth Area is full by 2021 | Although Papamoa is outside the Kaimai-Tauranga catchment,
but there are ongoing infill opportunities. Papamoa East | the proposed development area includes both the “coastal
(Wairakei) development begins from 2007 and the corridor” and the seaward link to at least 5 proposed ecological
second part (Te Tumu) after 2021. Land ownership, corridors. Criteria for development should be drawn up well
heritage and ecological values need to be resolved, before subdivision is approved to ensure ecological corridors
especially at Te Tumu prior to development. are adequately protected.

Te Puke Continues to grow steadily, limited in extent to protect Although Te Puke is outside the Kaimai-Tauranga catchment

highly versatile and productive horticultural land.
Population increases by 60% by 2051.

the proposed development area includes at least 5 river-based
proposed ecological corridors. Criteria for development
adjacent to the rivers should be drawn up well before
subdivision is approved.

Intensification
Areas

Sometimes called “Urban Villages”, are selected centres
where intensive housing is developed. This form of
development is expected to accommodate around 21% of
new development to 2051.

» Tauranga Central Isthmus: Tauranga Central area,
11th Avenue, Gate Pa, Greerton, and Pyes Pa
(5,960 households).

 Mount Maunganui: The existing residential area
from the Residential H (higher density zone)
eastwards to Bayfair including higher density nodes
around Central Parade, Downtown Mount and
Bayfair Shopping Centre (4,700 households).

Other sites offering smaller scale potential over the long

term are:

* Matua, Cherrywood, Bureta, Brookfield, Omokoroa
(Stage 2), Domain Road and Parton Road
(Papamoa) and Waihi Beach

Many of the intensification areas are adjacent or close to
outstanding natural features and/or proposed ecological
corridors (Figure 4). Increased urbanisation will need to be
congruent with the “outstanding natural features” and
“ecological corridor” concept. Criteria for development should
be drawn up well before subdivision is approved. Any areas of
high ecological value outside the proposed corridors need to be
formally mapped/identified to ensure they are not inadvertently
eliminated.
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Proposed
Development
Areas

Description Proposed Development (Taken from the
SmartGrowth Strategy)

Likely or Possible Environmental Effects

General
Intensification

This form of development is relatively limited,
intensification at identified nodes (see above) is
preferred. Expected to accommodate around 8% of new
development to 2051.

» Tauranga South: 980 households.

e Tauranga West: 1000 households.

e Tauranga Central: 550 households.

*  Mount Maunganui: 1150 households.

Any areas of high ecological value need to be formally
mapped/identified to ensure they are not inadvertently
eliminated, and appropriate planning constraints applied.

The areas most
constrained for
intensive
development

» Tauranga Harbour, Maketu Estuary and Little Waihi
Estuary.

e Adjacent to Tauranga Harbour.

e Adjacent to other harbours and the coastline.

» Adjacent to natural areas, including highly
fragmented indigenous vegetation and habitats.

Criteria for development in constrained areas should be drawn
up well before subdivision is approved and appropriate
planning constraints applied.
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Table 15: Areas not identified for potential residential development within the Kaimai-Tauranga catchment, and environmental features that
should be protected.
Proposed Environmental Features that

Development Areas

Description

Should be Protected

Matapihi and Rangataua Bay

Outside current settlement pattern, culturally significant area,
potential harbour impact issues, not favoured in consultation with
Tangata Whenua. It should be noted that Maori land in Matapihi
may be developed for the use by its owners. However no urban
residential development is provided for.

Protection of Tauranga Harbour water quality, mud
flats and riparian margin, habitat for indigenous and
threatened species

Matakana Island

Culturally significant area, potential harbour impact issues,
outside current settlement pattern, and uncertainties regarding
access and servicing. Small-scale development takes place
relating to Marae, or possibly small-scale resort-type
development.

Outside Kaimai-Tauranga catchment, but
immediately adjacent to and intimately connected via
Tauranga Harbour. Dune and salt-water riparian
systems, significant dune and wetland systems,
habitats of threatened and indigenous species.

Tanners Point, Ongare Point
and Kauri Point

Development only provided for within current footprint.

Outstanding coastal features, Tauranga Harbour,
habitat of indigenous species.

Te Puna

Although logical from an infrastructure and services perspective
as a consolidation of development between Omokoroa and
Tauranga, the area is not required during the planning period.
The area has highly versatile land in productive use. There is also
cultural significance in some areas, particularly alongside the
harbour. The area remains largely rural, with some limited
intensification within the footprint of existing small settlements,
particularly in preferred coastal locations.

Integrity of the Te Puna ecological corridor,
considerable areas of high value indigenous
vegetation including those identified in natural areas
survey report, habitat for threatened indigenous
species
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12.2 Opportunities for prevention and mitigation of potential adverse effects

As indicated above, increased urbanisation has the potential to iorpaagh value
sites (such as coastal and salt-water systems, riveistraaans, and protected natural
areas), disturb indigenous fauna, and interrupt and degrade natuedga®c High
value unprotected areas are potentially at risk from developments uhkgs have
been specifically mapped and identified in plans or regulations. s€ht®on outlines
some options to prevent the loss of further high value sites, or imgayate for the
effects of any development or urbanisation.

Dunes

Considerable effort is warranted to reduce the risk of physiailpling and vehicle
damage to dunes and duneland vegetation. A setback between the duneland
vegetation and residential housing or commercial development helpducerée

risk of domestic pets straying into habitats of vulnerable thneat shorebirds such as

New Zealand dotterel. A prohibition on domestic animals in thesasanelps to
protect vulnerable indigenous species (Wildland Consultants 2000a). Vailanc
required to detect and remove new weeds and to educate people not tbgiedesi

waste in dunes. Linking currently separate areas of dunelanthtregevill increase

the ecological viability of these features (Wildland Consultants 2000a).

Waterways

The best way to protect waterways is to fence and revedbtantire margin of key
river and stream systems. This should include all low-lying (amech of which is
currently degraded wetland) on river margins and consider includingrid
channels associated with rivers and streams to protect hydalegstems. Fencing
a buffer of 20 m minimum width from the river would facilitate tleeavery of
degraded wetland habitats along the river margins. Ideally, a Widfsr should be
included if possible (Wildland Consultants 2000a).

Restore and plant riparian margins and significant habitat nsasgith indigenous
species. This would help reduce weed invasion and help buffer sensitive
environments. Fencing and replanting of riparian margins may alpowhid the
creation of additional whitebait spawning sites. Planting should only us
locally-sourced species, and species will need to be matithesite conditions
(Wildland Consultants 2000a).

Improve fish access through the use of fish-friendly culverfsaesages and enhance
habitats for indigenous fish species such as common b@lgbiomorphus
cotidianug, giant kokopu Galaxias argenteys banded kokopuGalaxias fasciatus
and shortfin eel.

Consider the creation of bunds around sensitive habitats and plant theseitaible
indigenous species. The bund could also help mitigate for sedteaoise levels of
development and roading, and may assist with the retention of ‘sbgafspecies
(Shaw 2001; Wildland Consultants 2003). Bunds should also be used to contain
potential sediment from developments.
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Sedimentation

Development of an area generally requires that vegetati@mieved and for soil to
be reshaped in some way. This can result in increased amowadimient entering
waterways. All developments should have a rigorous and enforceadilmest
control plan, and if possible, leave a strip of woody vegetation betviee
development and any waterways to trap inadvertent sediment losses.

Existing Natural Areas

If a development area includes, or is adjacent to an *“ecologioaidor”,
“outstanding natural feature”, and/or areas containing high value emolig
vegetation then the values that warrant protection need to be ietkmtifor to any
subdivision occurring. Appropriate planning rules and/or mechanisms toelee
formulated to protect the values identified, and to ensure that thasesvare not
degraded. Where areas of high value indigenous vegetation are notepkotac
included in an ecological corridor, then these areas need to belfomagdped in a
format that is accessible to council planning staff to ensuretlibae areas are not
overlooked.

Water Supply Infrastructure

Water supply is a critical issue, requiring consideration of prowiand allocation
from surface and groundwater sources and the siting of reservangid adverse
landscape and cultural impacts. Wastewater treatment fomthe urban area
continues to be centred on Te Maunga, with an ocean outfall, and improved
technology has improved the quality of the discharge. Water consaraaii re-use
reduces the amount of discharge relative to population growth antdelpllimprove

the receiving water quality. The use of Low Impact Urban gpreknt (LIUD)
practices will also assist with retaining existing surfand sub-surface flow patterns
and maintaining, and sometimes improving, water quality.

Introduction of Pests and Weeds

Increased urbanisation can result in a greater diversity andydehglant species

establishing in natural areas. Vigilance will be requirednsuee that new weedy
species are detected early and removed. Education programnadsodikely to be

required to encourage people not to dump garden waste in naturahde@sreport

weedy species to the appropriate authority.

If a development is close to habitat that supports threatenei@sleen pets can also
pose a problem (e.g. dogs killing kiwi, cats catching indigenous bidi$izards). In
some instances it would be prudent to impose a no pets rule for tkase #n other
areas, a small increase in pets may be able to be offsgtedgtor control and the
subsequent increase in breeding success and adult survival.
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12.2.1 Incentives to Maintain Ecosystem Services

A range of incentives are already available to land owoenglp protect and enhance
ecological and high value natural sites. Protection and enhancement oftdesdls
also assist with maintaining ecosystem services. Options include:

Protection Lots and Transferable Development Rights

The Western Bay of Plenty District Council (WBOPDC) providasthe creation of
Protection Lots, by way of a legal covenant, for any ecologezdlfe which meets a
set of ecological and size criteria. Protection lots providegh®n of Transferable
Development Rights (TDRs) to the landowner. An ecological repartquired to
demonstrate that the feature meets the criteria and a domgrmhanagement plan is
encouraged protect the feature. This has resulted in the creat@rsudfstantial
number of protection lots, especially indigenous forest. The priscigleding
protection lots have been adjusted so that less common habitats 4s&al @eas,
wetlands) have become more valuable to protect (potentially providatargnember
of TDRs per area protected). However, WBOPDC jurisdictiors tho¢ extend below
mean high water springs, so protection lots are not provided for tfidns. means
that saline coastal wetlands on private land are not eligiblprétection lot status,
although they can however be protected by means of covenant.

Sustainable Land Management

Environment Bay of Plenty supports sustainable land management anprémtnes
through land improvement agreements with landowners that can inelirgenent of
areas with natural values, and riparian fencing and planting. i$ha formal
agreement, registered on a title, usually as a Farm Plan for soil terdcemaservation
purposes or an Environmental Plan. Grants are provided for fencing and
re-vegetation. Not all areas protected under a land improvemezegnagmt will
qualify for WBOPDC protection lot status, as the plantings mmeyyude exotic
species (e.g. tree lucerne) or inappropriate indigenous spedeseple akeake,
various odd cultivars) or they may not meet the size criter@ (iparian margin less
than 20m wide). Nevertheless, the areas retired can make a gatoalibution to
protecting ecosystems and ecosystem services (and the establigiineeological
corridors).

Environment Bay of Plenty also supports initiatives such as the rrmr@ed Dexel
Clean Streams accords with dairy farmers.

Community Groups

Various councils seek to work with the community to promote awareokss
restoration and provide support for these activities. Such work includeglipg
funding (partial or full) for weed and pest control, fencing c#aar indigenous
revegetation and, in some instances, a council officer dedicatsbitt community
groups. WBOPDC will consider areas that have been restored pratection lot
criteria once they are at a self-sustainable level, paatigutiparian and wetland
areas.

@S Wﬂd]an 2010 66 Contract Report 1964
N LT

co s U ANTS

=
»

®
e



CoastCare Bay of Plenty is a community partnership programnmeéyeen
Environment Bay of Plenty District Councils, and Department of Cwasen,
working collaboratively with a range of community groups, using l&ocalwledge

and enthusiasm to restore the form and function of the dunes and nawastdl c
environment in the Bay of Plenty. One of the main aims has bg#arit native sand
binding plants onto dunes, to improve the buffering between the land andathe se
Financial contributions and support is available from CoastCare.

The New Zealand Landcare Trust encourages communities to gevedvoly
organising events, such as field days and workshops, to share information and find out
about the latest research. They also help landowner to applyaiais grom DOC,

MfE, and MAF and provide advice on how to maintain project momentum and
community engagement. The Regional and Project Coordinators aindésstand

the needs of rural communities, and work closely with them to imptbee
environment and ensure sustainable, productive land use. A regional cavrbdast
recently been appointed for the Kaimai catchments project.

Covenanting of Natural Areas

Covenanting agencies, such as the Queen Elizabeth Il National TyES$itf@r
private and/or Mori land) and Nga Whenua Rahui (foradti land) can assist
landowners with the legal protection of natural, geological, lap&scand cultural
features. Usually, a financial contribution towards fencing is geaviby these
agencies and Environment Bay of Plenty often also contributes tofeasg costs.
Landowners can apply for rates remission for areas covenante@Bby or
covenanted as protection lots under the District Plan and rates eeld/or
postponement can be applied for oadvl freehold land. Some councils will waive
reserve contributions where a natural heritage area is covenanted.

Other covenanting opportunities include:

- A Department of Conservation Conservation Covenant (under the Resetvas Ac
the Conservation Act). This is an agreement between DOC andrtiewner,
and some costs may be met by DOC. The agreement is rediste the land title
and binding on subsequent landowners.

- A Department of Conservation Management Agreement (under the Cdierva
Act). This is a legal contract between DOC and the landoweneosts may
be met by DOC. The contract is not binding on future landowners.

- District Council Conservation Covenant, usually as a result of submtvisi
Fencing and pest control is usually required and secured through a Gasts
normally lie with the landowner. The covenant is registered otatitetitle and
is binding on subsequent landowners.

- Fish and Game New Zealand can enter into covenants, give advicassiat
landowners with applications for funding for enhancing wetlands aedmss for
game birds. Fish and Game-managed lands may not necessarily {@ateecs
in perpetuity.
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- NZ Historic Places Trust Heritage Covenant. This covenaeisifec to sites of
special historic values. The Trust contributes to costs for surveying and kegal fe

Reserves, Gifts, and Bequests

Land can be gifted or bequeathed to most of the organisations listed theder
covenants section above, or to environmental groups such as Forestchaddihe
NZ Native Forest Restoration Trust. Land can also be giftedcad touncils, with
their agreement, as a reserve. Money donated to these agemcigsa be used to
protect special sites.

Other Mechanisms

- Strategic Property Purchase - some councils have set aside ttupdschase
property for strategic purposes. These purposes include developmegtoofal
parks, improvement of access, collection and storage of potable, veaibr
infrastructure requirements such as additional sewage treasiefnt Some of
these purchases will protect natural areas, thus protectingsemwmsyervices, and
others will improve and/or contribute to ecosystem services {mproved
sewage treatment).

- Provision of information to the public about the rules and requiremenks wit
regards to natural heritage and the options to protect naturalgleerit@utlining
incentives such as covenanting and rates relief may encouragepeupke to
choose these options.

- Recognition of conservation and protection efforts by means of plaques,
interpretation signs at a site, publication of stories in newspapet/or on the
web, including the site in a heritage trail, and annual and/or lochlregional
awards.

12.2.2 Inter-agency and Community Support

The best way to ensure that natural areas and ecosystenesemgmot lost through
time is to instil in the community a sense of ownership andfaation for the areas
that they care and pay rates for. Communities must also knowhthaefforts are
making a difference and are appreciated. When these are coufiiddhaivledge of
the pervasive and ongoing threat posed by pest plants and animatsntheraty is
likely to become and stay motivated to protect its investmenthendifference it has
made. For this to occur, community enthusiasm for a project mustapgained
through time.

Agencies play a crucial role in maintaining that enthusiasm thronghing support
and facilitation, particularly with regards to funding. Key rdi@sland management
agencies are the negotiation of stakeholder roles, coordination ohgalidée effort
and providing the public with a clear understanding of what particolas reach
agency has. There are also instances where the variousesgare working together
across territorial or title boundaries to provide a more collalveratpproach to
ecological protection. Collaboration is especially important wilensidering
resources that flow or move across the land, such as water and indigenous species.
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The various stakeholders that have a role to play in maintainingahatlues and
ecosystem services are briefly summarised in Appendix 4.

It may be worthwhile to set up stakeholder forums for particulajepis or
geographic areas to ensure that all stakeholders have a voitkaambllaborative
projects stay focussed and address the issues identified. fbneses can also be
useful to generate ideas and interest at the beginning of a project.

12.2.3 Standards of Care

Ideally each identified high value site or natural area would be managedhra way
to maximise the biodiversity and other important values at thiat sHowever,

budgets tend to be limited and many sites receive little or mageaent input. This
section outlines some minimum management standards (standards)dhaashould

be considered for the various vegetation and/or habitat types.

Standards of care vary, depending on which agency manages thg.greBOC,

QEII, local councils, private landowners, Landcare Groups,), the naalteds of an

area (e.g. threatened species habitat, intact wetland vs degvatiadd) and the
pressures on the habitat (e.g. proximity to urban areas oropeveht area, physical
linkages to other natural areas). Some mechanisms may p@vielel of care
without legal protection (e.g. community restoration projects) whbilsers specify
what can or cannot be undertaken in identified areas.

There are no nationally consistent standards of care and managenhégit galue
areas can often be hampered by lack of funds or other resoureasagencies have
specified what the minimum standards of care should be for the #rat they
manage or oversee, or have the means to enforce those standauaigiesPfor
setting minimum standards of care are often not consistent betwmaeaagement
agencies, within management agencies, or within a national or regional framework.

It would be useful if minimum standards of care could be agreed uporedret
relevant management agencies, with a consistent approach tealtes being

protected and the relative significance of an area. Imim@ntime, a list of generic
standards of care is provided to give some guidance for diffeqees of habitat. If

sites have already been identified as high-value indigenousthgestheir protection
and care should be considered to be a high priority. Sites that hayetnaten

assessed can be identified and prioritised using the recently pdbiStaement of

National Priorities for Protecting Rare and Threatened Biodiyeosi Private Land”

(Ministry for the Environment 2007a). Priority should be given to thdss ¢hat

fulfil more than one criterion, with perhaps less emphasis on thié¢only contain

one of the priorities indicated.

The following are general guidelines that could be used to help dbssestandard of
care required for each site.
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13.

All Sites That Are Not, Or Are Only Partially, Leqgally Protected

* Investigate if legal protection is required. Use mechanismsh as the
Conservation Act, the Reserves Act, covenanting (QEIl, Nga Whenhai,Ra
district council), rules in Regional or District Plan, giftitagcrown or territorial
authorities, listing in Regional or District Plan to ensure the site is prdtecte

» Prevent further clearance, drainage or changes to hydrology.

Wetlands, Lakes, and Riparian Margins

* Prevent further drainage or negative alteration to hydrology.

* Maintain riparian vegetation.

» Exclude stock (generally requires fencing).

» Eradicate or intensively control invasive plants and fish speciestotamther
species that may be impacting on hydrology or flora and fauna values.

» Consider restoration planting or other restoration activities r@mstatement of
original hydrological regime).

Special Habitat, Plant, or Animal Species

* Prevent further clearance.

» Assess fencing requirements to exclude stock and/or pest species.

» Assess and or monitor stock and/or pest species and/or human impact.

» Eradicate or intensively control invasive plants, and, where possitaek, s
mustelids, feral cats and rats.

» Consider restoration planting.

» Assess whether increasing urbanisation will pose problems antdextiesource
consent conditions can be imposed to prevent further degradation arssil§l@o
enhance the native system.

Sites Inadequately Surveyed

* Prevent further clearance until a site is fully assessed.

* Species survey.

» Assess and or monitor stock and/or pest species and/or human impact.
* Determine features present and their values.

CONCLUSIONS

Ecological corridors proposed in the SmartGrowth Strategw argeful tool to help
identify wider areas and sites that are more valuable for purptisgisthan urban or
industrial growth. The principles applied to ecological and biolbgialies within
the SmartGrowth strategy are generally sound. However, thesassat of potential
ecological corridors appears to have been applied inconsisteritty,same areas
having a reasonable representation whilst other areas appeaunddryerepresented
(especially coastal Tauranga Harbour north of Tauranga CRgyitional areas for
protection have been suggested (Sections 8.5 and 8.6).
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The SmartGrowth Strategy also acknowledges that there are bitjer value
ecological sites that need to be protected that do not fall wattefogical corridors,
such as land administered by the Department of Conservation ancelgrieamned
land. The Strategy identifies a number of mechanisms thatssist with protection

of these other areas (Appendix 2), but it is suggested that thevdligd indigenous
vegetation or habitats be mapped and made available to land managemlent a
planning staff and that prescriptive policies (e.g. tight controls agetagon
clearance) be applied to those areas. Failure to do soemay in the destruction of
some of these high value areas.

Increased urbanisation and development has the potential to adversaty on high

value sites, especially coastal and saltwater systemss rawel streams, and other
habitats that support threatened fauna and flora. Increasedpl®esit could also
interrupt and degrade natural processes by further habitat fnéafioa, increased
sedimentation, increased weed and pest densities, and increased human disturbance.

There is also a need to outline what values are being protectstinecological
corridor and to ensure that planning and policy guidelines/rules ansteonsvith the
aim of protecting those values (if necessary different maicr guidelines for
different ecological corridors). These guidelines/rules shouldeveloped well in
advance of any land development plans, so that developers know thadmsitatd
constraints of the sites and can help protect and enhance ecological values.

DOC-managed lands make a substantial contribution to the ecologycifiha
economy, visual backdrop, and recreation opportunities within the study ahes.
study has crudely estimated the total annual value of ecosg&tefces within the
Kaimai-Tauranga catchment at about $NZ195 million per annum asdikely that
the actual contribution of ecosystem services is considerablyr lHrge estimated.
The lack of readily-available data, especially in a Newl&®d context, prevented a
more accurate estimate. The contribution of ecosystem services to GDe ifegibn
could be at least 5% (indicative estimate dnly

The Department of Conservation manages about one quarter of the indifmmesus
within the study area (the single largest contributor to ecasyservices, principally
based on total area), and thus its management of indigenous fordstlysto
contribute at about one quarter of the total value of the ecosystems semheesiost
valuable ecosystems, in terms of providing ecosystem servicegeteand systems
such as freshwater and near-coastal ecosystems.

There is already a range of incentives available to help ergmuaadowners to
protect and enhance indigenous biodiversity and high value sites. Carastalon
private land below Mean High Water Springs may perhaps requirgioadd
incentives. Within the study area there is a range of ageactstakeholders that
manage and/or administer land and they have varying resporesbilMany of these
agencies and/or stakeholders already cooperate and collaboratenge ®f projects,

! Indicative estimate only as the Tauranga-WedBayof Plenty area, for which GDP estimated, igéarand

not directly comparable to the study area. Furtieee, the methods used to derive the ecosysteritesrv
values only provides crude estimates, for all tsons outlined in this document (Section 10.3),as0
because there wasn't a direct match between biantekCDB2 vegetation descriptions.
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and it is very important to keep the wider community informed of agaged with
conservation and restoration projects. Without community support ibevidlifficult
to enforce legal responsibilities and gain support for projects and project funding.
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APPENDIX 1

ORIGINALLY RARE ECOSYSTEMS
(Ministry for the Environment 2007a; Williams et al.2007)

NATIONAL PRIORITY THREE

To protect indigenous vegetation associated with ‘historically remeestrial ecosystem
types not already covered by Priorities 1 and 2 in the Stateofiedational Priorities for
Protecting Rare and Threatened Biodiversity on Private Land.

The following list has been compiled from scientific researchgandertaken by Landcare
Research, and our knowledge of these ecosystems will evolve assélaeche progresses.
The ecosystem types listed are not necessarily found iegiins or districts, and some will
be protected on public conservation land.

Coastal systems Inland and alpine systems with raw or recent soils
Dune deflation hollows e Volcanic dunes

Shell barrier beaches (= “Chenier plain”) Calcareous screes

Coastal turf Ultramafic screes

Stony beach ridges Young tephra (<500 years) plains and hillslopes
Shingle beaches Recent lava flows (<1000 years)

Coastal rock stacks Old tephra (>500 years) plains (= “frost flats”)
Coastal cliffs on silicic bedrock Frost hollows

Coastal cliffs on silicic-intermediate rock Boulderfields of silicic-rocks

Mafic coastal cliffs Boulderfields of silicic-intermediate rocks (non-
Calcareous coastal cliffs volcanic)

¢ Ultramafic sea cliffs Volcanic boulderfields

¢ Marine mammal influenced sites Debris flow or lahar

Boulderfields of calcareous rocks

Ultramafic boulderfields

Cliffs, scarps and tors of silicic rocks

Mafic cliffs, scarps and tors

Calcareous cliffs, scarps and tors

Other inland systems

¢ Inland saline (= “salt pans”)

e  Strongly leached terraces and plains (=
“Wilderness” vegetation)

. Cloud forest . Ultramafic cliffs, scarps and tors
_ e Ultramafic hills

Semi-subterranean e Inland sand dunes

*  Sinkholes « Inland outwash gravels

o Cave entrances

Braided riverbeds

Granitic sand plains

Granitic gravel fields
Sandstone erosion pavements
Limestone erosion pavements

Taken from (pl8) “Protecting our Places; Information about theei@&att of National
Priorities for Protecting Rare and Threatened Biodiversity oraterLand (Ministry for the
Environment 2007a)” which provides technical information around the Statednsational
Priorities. See the New Zealand Biodiversity Strategy webg$or further details:
www.biodiversity.govt.nz or Ministry for the Environment website; wuwmfe.govt.nz or the
Department of Conservation website: www.doc.govtanzefer to (Williamset al. 2006) for
more detailed explanations of the rationale and habitat.
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APPENDIX 2

ENVIRONMENTAL AND BIODIVERSITY POLICY IN THE
SMARTGROWTH STRATEGY

In terms of the environment and biodiversity the Strategy ifientthe following
policy statements:

Type No. Description
Natural Environment and Biodiversity
Specific 1 Develop a sub-regional biodiversity strategy that will identify existing and potential ecological

corridors and formulate recommendations and priorities for protection and enhancement of
ecological corridors in the SmartGrowth area. Record current integration between agencies for
biodiversity work in the sub-region and recommend further actions to enhance this integration.

Specific 2 Undertake a stocktake on current initiatives to consider if a sub-regional approach is needed that
addresses the role of private landowners and existing property rights in the maintenance and
enhancement of ecosystems.

Ongoing 3 Protect the natural heritage values of public conservation land.

Ongoing 4 Take into account the areas of significant indigenous habitat and ecosystems in developing
Structure Plans.

Ongoing 5 Protect, and restore, remaining areas of natural environment within urban areas.

Ongoing 6 Develop and implement Environment Action Plans in partnership with Community Action groups.

Ongoing 7 Raise awareness and understanding of the importance of ecosystems through education and
advocacy.
Open Coast

Complete 1 Concentrate any new coastal development in and around areas already compromised by existing
development.

Ongoing 2 Identify and protect significant coastal landscape features, and maintain significant public views

and visual corridors associated with significant coastal landscape features through regulation in
district and regional plans.

Ongoing 3 Protect the ecological values of significant indigenous habitats through regional and district plan
regulation, and land acquisition and management.

Ongoing 4 Require land to be set aside for public access to the coast as subdivision or major development
takes place.

Ongoing 5 Undertake identification of “Aquaculture Management Areas”.

Ongoing 6 Avoid placing new development in areas that are, or are likely to be subject to coastal hazards.
Harbours

Complete 1 Concentrate any new harbour coast development in and around areas already compromised by
existing development and avoid further development in the western areas of Tauranga Harbour.

Specific 2 Scope and prepare a sedimentation study to : 7 Inform our current and future policies and

management mechanisms (consent practice, regional and district rules) in an integrated way. 1 To
predict the effects of (and best management of) urban growth and other future landuse changes. 5
To predict effects of climate change.

Ongoing 3 Confine port related activities to the Port Zone, non port related activity requiring a coastal location
to the Harbour Development Zones and investigate the need for further Harbour Development
Zones.

Ongoing 4 Provide for Marina Developments and associated commercial land uses outside the urban limits
line while ensuring that associated residential land uses are permitted only on an ancillary basis.

Ongoing 5 Identify and protect significant harbour coast landscape features, and maintain significant public

views and visual corridors associated with significant coastal landscape features through regulation
in district and regional plans.

Ongoing 6 Protect the ecological values of significant indigenous habitats through regional and district plan
regulation, and land acquisition and management.

Ongoing 7 Require land to be set aside for public access to the harbour and as protection and enhancement
areas as subdivision or major development takes place.

Ongoing 8 Avoid discharges making water unsuitable for bathing or shellfish gathering in harbours.

Ongoing 9 Avoid placing new development in areas that are, or are likely to be subject to harbour coastal
hazards.
Land

Complete 1 Take into account the loss of highly versatile land in determining the location and form of future
urban development.

Ongoing 2 Control discharge of sediment particles to the air or water, through controls on large scale
earthworks, vegetation disturbance, and stream crossings.

Ongoing 3 Identify and protect significant riparian areas (Riparian Management Zones) for their soil
conservation and water quality values.

Ongoing 4 Take into account the loss of highly versatile land in determining the location and form of future

urban development.
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Type No.

Description

Ongoing 5 Educate and inform the community about good land management practices to improve natural
waterways and ultimately harbour health.
Fresh water
Specific 1 (a) Implement the Regional Water and Land Plan to protect the water quality in the rivers of the
western Bay of Plenty sub-region including the Kaituna and Wairoa Rivers. (b) As part of the
Kaituna River and Maketu Estuary Strategy develop policy in respect of wetlands, aquatic
ecosystems and water quality in the Kaituna River and its catchment.
Landscape
Specific 1 Review landscape protection measures, particularly in the foothills of the Kaimai Range, the
harbour and coastal edge.
Specific 2 Investigate opportunities to protect significant view shafts to Mauao (Mt Manganui).
Ongoing 3 Develop a settlement pattern that takes into account the landscapes, natural features, and marae
sightlines within the sub-region.
Ongoing 4 Apply regulation through the District Plan to limit adverse effects of development on outstanding or
significant landscape features.
Ongoing 5 Where necessary purchase land or provide protection incentives to owners of land containing
outstanding or significant landscape features.
Ongoing 6 Use reserve management plans to protect the quality of significant landscapes in public ownership
such as Mauao.
Ongoing 7 Develop community education programmes to advise of methods available for protection of rural
land and natural landscapes and of why areas are significant.
SmartSpace (Open Space, Sport, Arts and Leisure)
Specific 1 Implement “Active Communities” initiatives to 2021. These include:
¢ Aguatic strategy.
« Indoor Sports and Exhibition Facility.
« Baypark Outdoor Stadium.
« Extreme Sports Park.
« United Greens Facility.
* Regional Indoor Sports Facilities.
« Events Strategy.
* Regional Parks.
* Future Land Purchases.
Complete 2 Develop and implement a sub-regional Arts and Culture Strategy including a policy for art in public
places, supporting the “Artsville” concept, and developing community arts, services and facilities.
Specific 3 Implement “Creative Expression” initiatives to 2021. These include:_ Mobile Stage. _ Flat Floor
Space/Concert Hall. _ Libraries and Community Centres.
Specific 4 Implement “Cultural Heritage” initiatives to 2021. These include: _ Tauranga Museum
Development (Tauranga CBD). _ Kopurererua Valley Development.
Specific 5 Prepare an integrated strategy to inform relevant statutory documents on the planning and
management of recreational use of Tauranga Harbour.
Specific 6 Sub-regional parks; Secure land for active rural and passive rural sub-regional parks and review
policy after implementation.
Ongoing 7 Provide appropriate opportunities for public access to rural and natural areas.
Ongoing 8 Promote initiatives for trails to showcase heritage values and the environment.
Ongoing 9 Review and enhancement of walking and cycling strategy with priority implementation between
nodes of intensification and widen it to include western Bay of Plenty sub-region.
Ongoing 10 Implementation and review of the Walking and Cycling component in the Integrated Transport
Strategy for Tauranga to a neighbourhood level.
Ongoing 11 Provide a network of open space and leisure opportunities via community partnerships with public
and community agencies.
Complete 12 Identification of all private protected areas and public land already in reserve (or other) and
identification of the potential linkages and priorities for securing linkages.
Specific 13 Review District Plan greenbelt corridors to enhance use and identify opportunities for securing land
for green corridors.
Ongoing 14 Develop stream and gully enhancement plans.
Specific 15 Coastal Regional Park — purchase and develop land for a passive coastal regional park and review
policy post implementation.
Ongoing 16 Explore other opportunities to provide large areas of coastal land and access and maintenance
and enhancement to open coast areas.
Specific 17 Harbourside Sub-regional Park (Huharua) — develop land as outlined in the Huharua (Plummers
Point) Management Plan for a passive harbour side subregional park.
Ongoing 18 Provide, restore and maintain continuous harbour margins that provide for public access and
natural character.
Specific 19.1. Identify mechanisms to complete mountains to the sea connectivity and development of corridor
plans.
Specific 19.2. Identify and implement opportunities such as purchase, land management transport, and
stormwater catchment opportunities to increase mountains to sea connectivity.
Specific 19.3. Protect sea to mountain top view shafts.
Ongoing 20 Develop educational material and information that can communicate to landowners, developers

and general community on ways to assist with access to riparian margins.
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APPENDIX 3

LAND COVER UNITS WITHIN THREATENED LAND ENVIRONMENTS
WITHIN THE KAIMAI-TAURANGA CATCHMENT

LCDB2 land cover units and the proportion of each that is considered to be acutely or
chronically threatened within the Kaimai-Tauranga catchment.

Chronically Threatened Land Environments

% of Cover

Indigenous Land Native Total Within c \<V|rt]h|n t
Cover Units Acutely Chronically Total Catchment ELEITE
Threatened (ha) | Threatened (ha) | Threatened (ha) thatis
Threatened

Broadleaved Indigenous Yes 319.9 319.9 828.7 39%
Hardwoods
Indigenous Forest Yes 777.1 2.7 779.8 49939.6 2%
Landslide Yes 3.1 0%
Manuka and or Kanuka Yes 420.0 0.1 420.1 1273.1 33%
Herbacgous Freshwater Yes 123 123 374 330
Vegetation
River and Lakeshore
Gravel and Rock Yes 0.1 0.1 0.1 100%
River Yes 115 0.1 11.6 94.8 12%
Lake and Pond Yes 22.7 22.7 75.9 30%
Coastal Sand and Yes 196 0.3 19.9 44.6 45%
Gravel
Estuarine Open Water Yes 15.3 15.3 37.7 40%
Herbaceous Saline Yes 193.8 0.4 194.2 353.4 55%
Vegetation
Mangrove Yes 37.3 37.3 484 7%
Gorse and Broom Pot.! 195.9 195.9 656.7 30%
Afforestation (imaged, o
post LCDB 1) No 49.1 49.1 240.3 20%
Afforestatlon (not No 33 33 407 8%
imaged)
Deciduous Hardwoods No 106.3 106.3 158.2 67%
Other Exotic Forest No 439.8 439.8 960.5 46%
Pine Forest -Closed No 866.5 0.4 866.9 7976.5 11%
Canopy
Pine Forest -Open o
Canopy No 394.6 0.3 394.9 1172.5 34%
Major Shelterbelts No 87.9 87.9 171.4 51%
Mixed Exotic Shrubland No 55.6 55.6 98.6 56%
Orchard and Other No 6112.9 0.0 6112.9 7755.4 79%
Perennial Crops
Forest Harvested No 35.7 35.7 1131.9 3%
Urban Parkland/ Open No 900.1 1.7 901.7 974.6 93%
Space
Low Producing No 246.3 246.3 4915 50%
Grassland
High Producing Exotic No 16815.1 1256 16827.7 42619.7 39%
Grassland
Short-rotation Cropland No 226.3 226.3 273.4 83%
Vineyard No 3.3 3.3 17.8 18%
Built-up Area No 4588.2 8.3 4596.5 4861.8 95%
Surface Mine No 34.8 34.8 99.7 35%
Transport Infrastructure No 65.0 65.0 83.8 78%
Grand Total (ha) 33056.2 26.8 33083.0 122521.6 27%

1

Has the potential to be a linkage between othaural areas, likely to become increasingly indmenand

has potential to provide ecosystem services threugh mechanisms as soil retention, honey productio
carbon sequestration.
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APPENDIX 4

INDIGENOUS VEGETATION, WITHIN EACH SUB-CATCHMENT, THAT OCCURS IN ACUTELY AND
CHRONICALLY THREATENED LAND ENVIRONMENTS WITHIN THE KAIMAI-TAURANGA CATCHMENT

. Land Environments Indigenous Vegetation Estuarine Freshwater | Terrestrial

Sub Catchment LENZ Categories Hectares % Hegc]:tares ° % Indigenous | Indigenous | Indigenous
Aongatete Acutely Threatened 1,960.6 24.2% 60.4 0.7% 13.8 12.0 34.6

Chronically Threatened 7.0 0.1% 1.2 0.0% 1.2

Total for sub-catchment 8,085.7 4,662.3 57.7% 22.3 19.5 4,620.5
Kaiate Acutely Threatened 6,959.6 66.9% 570.6 5.5% 187.8 45.9 336.9

Chronically Threatened 121 0.1% 0.7 0.0% 0.7 0.0

Total for sub-catchment 10,409.1 2,253.2 21.6% 258.9 61.9 1,932.4
Kaitemako Acutely Threatened 1,265.7 66.4% 130.6 6.9% 7.8 2.3 120.6

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 1,905.3 201.1 10.6% 8.0 3.1 190.0
Kopurererua Acutely Threatened 3,056.6 37.9% 263.1 3.3% 17.2 3.6 242.3

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 8,065.6 2,619.2 32.5% 24.3 12.7 2,582.1
Mania Acutely Threatened 338.3 26.3% 1.0 0.1% 0.1 0.9

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 1,286.6 267.5 20.8% 1.2 1.4 265.0
Tahawai Acutely Threatened 552.4 38.5% 58.0 4.0% 15.0 0.4 42.5

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 1,436.0 395.7 27.6% 20.3 0.6 374.8
Te Puna Acutely Threatened 2,889.6 59.9% 204.2 4.2% 68.8 13.9 121.6

Chronically Threatened 1.0 0.0% 0.0 0.0%

Total for sub-catchment 4,821.9 710.7 14.7% 96.3 17.1 597.4
Tuapiro Acutely Threatened 1,887.0 27.0% 73.8 1.1% 39.2 9.2 25.4

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 6,997.7 3,627.1 51.8% 55.5 13.1 3,558.6
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. Land Environments Indigenous Vegetation Estuarine Freshwater | Terrestrial

Sl (GBIl HENPACEHS O Hectares % He?:tares : % Indigenous | Indigenous | Indigenous
Uretara/McKinney Acutely Threatened 719.8 34.2% 50.3 2.4% 32.4 6.3 11.6

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 2,103.0 349.8 16.6% 49.3 10.7 289.8
Uretara/Te Rereatukahia | Acutely Threatened 615.7 15.6% 15.9 0.4% 9.1 5.7 1.1

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 3,938.2 2,508.3 63.7% 14.7 22.4 2,471.2
Waiau Acutely Threatened 460.0 15.0% 20.9 0.7% 15.8 2.6 2.5

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 3,065.2 430.5 14.0% 182.9 30.5 217.1
Waimapu Acutely Threatened 3,290.7 28.1% 405.6 3.5% 79.0 18.1 308.5

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 11,731.6 3,949.9 33.7% 92.7 43.6 3,813.5
Wainui Acutely Threatened 761.3 21.5% 68.9 1.9% 19.7 6.1 43.2

Chronically Threatened 6.7 0.2% 15 0.0% 15

Total for sub-catchment 3,540.1 2,040.4 57.6% 25.1 8.4 2,006.9
Waipapa Acutely Threatened 2,546.0 51.1% 103.3 2.1% 43.8 10.7 48.8

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 4,985.2 1,287.2 25.8% 50.3 12.1 1,224.8
Wairoa Acutely Threatened 5,111.9 10.5% 266.8 0.5% 28.8 36.2 201.8

Chronically Threatened 0.2 0.0% 0.1 0.0% 0.1

Total for sub-catchment 48,549.8 27,740.9 57.1% 139.4 431.4 27,170.1
Waitekohe Acutely Threatened 859.9 32.8% 16.4 0.6% 8.7 3.3 4.5

Chronically Threatened 0.0% 0.0 0.0%

Total for sub-catchment 2,618.5 1,197.1 45.7% 13.0 4.7 1,179.4
Total for Catchment 123,539.4 54,241.0 1,054.2 693.3 52,493.4
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UNPROTECTED HIGH VALUE INDIGENOUS VEGETATION/HABITATS

APPENDIX 5

Not Legally Protected Or Included In Proposed Corri  dors
Ecological Sub Catchment Sub Catchment Area (ha) Area (ha) Area (ha) % Sub Catchment Indigenous % of total high value % of Total Indigenous
District Area (ha) indigenous High Value Protected Protected (ha) indigenous (ha) High Value High Value
Otanewainuku Aongatete 1,982 1,440 1,483 1,690 85% 37 3% 55 4% 33
Kaiate 4,807 1,816 1,910 3,431 71% 165 9% 160 8% 147
Kaitemako 1,235 118 105 2 0% 116 98% 102 98% 91
Kopurererua 5,519 2,489 3,024 4,242 7% 303 12% 418 14% 303
Te Puna 2,040 493 738 908 45% 140 28% 229 31% 126
Waimapu 9,294 3,667 3,963 3,834 41% 808 22% 964 24% 797
Wainui 2,466 1,822 1,895 2,206 89% 60 3% 76 4% 60
Waipapa 1,875 1,134 1,176 962 51% 197 17% 228 19% 194
Wairoa 44,945 27,453 29,010 25,920 58% 3,743 14% 4,739 16% 3674
%‘;";ewa'””k“ 74,164 40,416 43,287 43,183 58% 5,567 14% 6,967 16% 5421
Tauranga Aongatete 2,718 164 201 148 5% 105 64% 128 64% 88
Kaiate 5,589 437 797 954 17% 243 55% 260 33% 226
Kaitemako 670 83 110 12 2% 74 90% 97 89% 70
Kopurererua 2,547 130 323 1,078 42% 40 31% 45 14% 34
Mania 794 28 64 66 8% 9 32% 12 19% 4
Tahawai 985 76 116 55 6% 47 62% 67 58% 43
Te Puna 2,782 218 231 1,171 42% 122 56% 111 48% 93
Tuapiro 2,036 118 157 256 13% 30 26% 52 33% 28
Uretara/McKinney 1,710 112 122 72 4% 53 47% 53 44% 31
Uretara/ . 1,317 78 131 74 6% 41 529 58 44% 37
Te Rereatukahia
Waiau 866 249 352 265 31% 64 26% 92 26% 64
Waimapu 2,437 283 341 254 10% 171 60% 133 39% 125
Wainui 1,074 218 237 621 58% 8 3% 7 3% 4
Waipapa 3,111 153 197 166 5% 70 45% 85 43% 50
Wairoa 3,592 287 319 125 3% 215 75% 223 70% 186
Waitekohe 1,356 48 72 25 2% 34 72% 51 71% 32
%J;ana 33,583 2,683 3,769 5,344 16% 1,324 49% 1,474 39% 1117
Te Aroha Aongatete 3,386 3,059 3,154 3,046 90% 72 2% 112 4% 71
Mania 493 240 275 197 40% 70 29% 81 30% 64
Tahawai 451 320 367 349 7% 13 1% 24 6% 12
Tuapiro 4,958 3,510 3,482 4,030 81% 172 5% 140 4% 112
Uretara/McKinney 393 238 272 240 61% 21 9% 33 12% 19
Uretara/Te 2,621 2,430 2,482 2,441 93% 19 1% 42 2% 19
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Not Legally Protected Or Included In Proposed Corri  dors

Ef:olpgical Sub Catchment Sub Catchment _ Ar_ea (ha) Area (ha) Area (ha) % Sub Catchment Indigenous % of total high value % of Total Indigenous
District Area (ha) indigenous High Value Protected Protected (ha) indigenous (ha) High Value High Value

Rereatukahia

Waiau 388 64 54 185 48% 9 15% 7 13% 3

Waitekohe 1,262 1,150 1,163 1,095 87% 62 5% 73 6% 59
%’;mha 13,953 11,010 11,249 11,581 83% 437 4% 513 5% 359
Waihi Waiau 1,814 117 67 8 0% 115 98% 66 99% 36
Waihi Total 1,814 117 67 8 0% 115 98% 66 99% 36
Grand Total 123,539 54,241 58,387 60,128 49% 7,446 14% 9,023 15% 6937

#Wildland 2010

&

CONSULTANTS

85

Contract Report 1964



APPENDIX 6

STAKEHOLDER ROLES AND RESPONSIBILITIES

Landowners and Land Managers

Landowners and land managers are responsible for the environmestaiiainable
management of their properties.

Environment Bay of Plenty

Environment Bay of Plenty is responsible for the sustainable ream&ay of the natural and
physical resources of the region (under the Resource Management Act 1991inkMd&ing
maintenance of indigenous biodiversity on private land within the Bay of Plenty.

The maintenance of biodiversity on private land requires dialogdeirdgaraction with
landowners and the community. One of Environment Bay of Plenty'sdtey is to initiate
interaction and dialogue between stakeholders, including tangatausvfaad care groups.
Careful management is required to ensure the establishment antkrmaace of valuable
relationships.

Environment Bay of Plenty can inform the community about environmesgaks, and
encourage the participation of the community in the attainment ohisabkte land
management. Environment Bay of Plenty can encourage participayiofostering
partnerships and facilitating management actions.

Environment Bay of Plenty can play a role in maintaining long temthusiasm for
biodiversity projects by supporting community groups through the processpbfing for
funding from other sources, by liaising with other agencies to enbkat available resources
are distributed for maximum benefit.

Environment Bay of Plenty can work with other agencies to ensuréstamtsy in overall
direction compatible with divergence in focus within and between agencies.

A range of policy documents, including the Regional Pest Managedteategy (RPMS), the
Tauranga Harbour Management Plan, the Regional Policy Statement (RP&g @ed Year
Plan provide detail on Environment Bay of Plenty’s environmental ssldsesponsibilities,
and the mechanisms through which they are enacted. The RegionaM&ssgement
Strategy sets out Environment Bay of Plenty’s policy for pest managentbmt the Region.
The strategy is prepared under the Biosecurity Act 1993 andfispegest species and
responsibilities of land occupiers or owners, the Regional Council hen@rown. Funding
assistance may be available to assist in the cost of cémtrebme pests. Environment Bay
of Plenty is also preparing Biodiversity Management Plans (BM#ts¥pecified projects
where they are undertaking active management to protect and enhance biodiversgy val
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Western Bay of Plenty District Council

Western Bay of Plenty District Council (WBOPDC) is respomsitdr the protection of
existing indigenous biodiversity (under the RMA), and a schedule ofgcally-significant
sites is provided in the District Plan. WBOPDC has environrhemsponsibilities
complementary to those of Environment Bay of Plenty. While WBOR[R&phasis has
been on developing measures to identify and protect areas of thel eattiranment, the
district council recognises the need to become proactively involmediodiversity
enhancement, and to proactively involve the community in achieving tHis g@ehanisms
for this include the Western Bay of Plenty District Plan, g#s®ource consent process, and the
Long Term Community Plan. The Western Bay of Plenty Long T@ouncil Community
Plan (LTCCP) provides more detail on WBOPDC roles and respatisgénd the various
mechanisms through which they are applied. The Council recogheted must align its
various planning processes and documents to ensure that community cuacendelivered
in a coordinated and consistent manner.

WBOPDC can play various roles in pulling community group activities togethergtntbeir

community development officer, including organising the timing, peapfiecéher resources.
Providing ecological information, or advice on whom to contact to thet relevant
information. Organise media coverage to help to strengthen groups anth pther

stakeholders.

Department of Conservation

The primary responsibility of the Department of Conservation isrtaeagement of land
administered by the Department, under both the Reserves Act (197®t)ealanservation
Act (1986). The Department of Conservation also administers two indepehdets
established in 1991 to protect natural values on private land, the Ndgttage Fund and
Nga Whenua Rahui, and also administers the Biodiversity Condition Fundthand
Biodiversity Advice Fund.

Tangata Whenua

Pirirakau have kaitiaki (duty of care) over which are part af tode. Pirirakau are cultural
partners and land management partners in all community projectse@ghition of this
relationship is critical for community projects to move forwarflangata whenua have a
responsibility to ensure that relationship is healthy and functionm@itirakau have a
responsibility for identifying historical sites, and communicatihgir significance to the
broader community.

Care Groups
Care groups undertake a range of environmentally-orientated, on-the-grawiigs.c

New Zealand Landcare Trust

Coordinates and assists a wide number of care groups. They provide aliassist with
funding applications.
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Horticulture New Zealand

Horticulture New Zealand’'s objectives are to raise the prafflehorticulture industry,
advocate on environmental issues on behalf of horticultural seotbitoaenhance business
environment for growers within the sector. Horticulture New Zehtzan be an advocate for
agreed best practice management and sustainable land use. Similanrblepleged by the
Tauranga/Te Puke and Katikati Fruit Growers Association.

Federated Farmers

Federated Farmers aims to represent farmers' interegs@@tal, national, and international
levels, to ensure its members get a fair deal. FedefFateders advocates for sustainability
through best use, where sustainability is defined as the unity afivposnvironmental
management with economic reality (Federated Farmers Inc..2088imilar role can be
played by the Small Farmers Association.

Forest and Bird

Forest and Bird is an independent conservation organisation that advocakbesprotection

of the natural heritage and native species of New Zealand. t o ®ird can advocate for
protection and enhancement of indigenous biodiversity and the environment &@song
members, and the community at large.

QEIl Trust

The QEII National Trust (QEII) is an independent statutory risgdion with a core activity
to secure long-term legal protection of natural and cultuealifes on private land. The Trust
can play an important role in assisting councils to meet theporsibilities under the
Resource Management Act 1991. Private property rights are ihtaasethe landowner
continues to own and manage the land, subject to voluntarily agreed cotemasmtand
conditions. The Local Government (Rating) Act 2002 (LGRA) stdtes ‘tand owned or
used by and for the purposes of the Queen Elizabeth the Second Naitastals non-
rateable’.

Nga Whenua Rahui

Maori landowners can protect their indigenous ecosystems under Nga Whahua R
kawenata. The agreement is sensitive toMhAvalues in terms of spirituality and tikanga.
Cultural use of these natural areas may be blended with tle@tance of public access

within the agreements. The objective is long-term protection widr-generational reviews

of conditions.

NZTA and Inroads

The New Zealand Transport Agency (NZTA, formerly Transit N&saland) and Inroads
have responsibilities for the maintenance of road reserves throutfewatchment, in

accord with a long-term strategy for pest plant control withie road corridor adopted by
WBOPDC. Environment Bay of Plenty assisted in writing this strategy @mihaes to assist

its implementation. The long term strategy has a role inntaiaing and enhancing

indigenous biodiversity values and minimising erosion risk within road corridors.
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OnTrack

OnTrack is responsible for vegetation management within the raideoorin the lower
catchment, and can play a role in enhancing indigenous biodiversitys\valuey the rail
corridor.
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