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Growing wood Wood has many different uses, from firewood to construction timber,
newspapers and tissue pap from furniture to clothing.Wood fibre is
extremely versatile and is produced using carbon idexand the energy o
the sun.Wood from well managed forests is a renewable resource that
meet the economic, social and cultural needs of our society witl
compromising the environment.

Permanent Forests L@1a 202SO0A PSS Aa (G2 3IANP
New Zealand or overseandto obtain an economic return on investmen

Permanent Forests Lgkeks to achieve this through the growing of suita
species with wood characteristics that meet the demand of the market.
trees are established, protected and tended as requitedmeet those
demands.

Principles and Criteria Permanent Forests Lid committed tothe ongoingadoption of the Forest
Stewardship Council (FSC) Princiesl to meet their Criteria and the F¢<
standards of good forest management. These standards include ecolc
social and economic parameters.

Permanent Forests Lid committed to the®FOlsen FSC Group Scheme tl
is implemented through th&roup ShbemeMember Manual and associate
documents.

About this Plan This Management Plan provides a summary of the managed estate
intended management over the specified period and contains:

1 A description of the land and its landscape context;
91 Adescription of the external operating environment;
1 Management objectives;
1

A description of the commercial plantation estate and its
commercial elements and obligations;

I Forest management, harvesting, protection and land managen
intentions;

Provisions for monitoring and protection and public usayel

Maps showing plantation area, legal boundaries and protected arei
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TheLandscape Context
2. ¢KS C2NBaid [F YR

Overview This section describes the physical and legal attributes of the land on \
the forest is located. Included in this section are discussions of:

1 Location and access
Topography

Soils

Climate

Legalownership and tenure

= =4 =4 -4

Location and access Paroaforest is located ofParoa Roadnland fromTolaga Bay on the Nort
Island East Coast. Internal forest roads provide access parddl of the
forest. See Map 1 for location detalils.

The location of the forest in relation to potential marketsigted inthe
Table1 below.

Table 1 Distances from Forest to Log Markets

Potential Market or Distance from Log Market
Export Port Forest (km)
Gisborne 65 Export
Gisborne Mills 75 Domestic
Gisborne Port 65 Pulp

The geographic location of the Paroa forest is shown in Ma&dtion 3.

Topography Much of the forest is steep country with typical slopes being in exce:
25°. Altitude ranges from 20 metres to 450 metres above sea level nes
northern boundary. The majority of the forest drains to the east into
Hikuwai River, while the balance drains west into the Mangaheia Rivel

Several methods of log extractionliwbe utilisedduring harvesting- cable
hauler on steeper slopes and ground based extraction around ridges
gentle sloping areas.

Soils The surface geology is comprised of sandstone. Overlying this p
material are Whangamomona silt loams comprised of central yetiaywn
earths, steep land soils and yelldwown loams (Source: NZ Land Resot
Inventory Worksheet, N89, 1975). Thes@isare susceptible to erosion.
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Climate

Legal ownership

Tolaga Bay region enjoysraaritime climatewhichis characterised by dry
warm summers and wet winters.

The annual rainfall is approximately 1500 mm (Source:

Manga

Weather Station, NZMS Ré&ll Normal for NZ 1951980). The prevailin
wind is from the northwest, sometimes strong.
temperature is 14° Celsius (Source: NZMS Summaries of Climatol
Observations to 1980).

Average anr

Table 2 givedie legaldescription of the land on which the forest is situate

Table 2:Legal description of Paroa Forest

Certificate Survey ,
of Title District Appellation Tenure Area
. Lot 1 DP 6344 situated in Blocks
4B/1204 Gisborne ILVIVILX & XI Uawa Survey Distr Leasehold 1800.00

JANUARY 2018
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Coordinate System: NZGD 2000 New Zealand Transverse Mercator
Projection: Transverse Mercator
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The ecological landscape Almostall land h the Gisborne area was, Rre Europeartimes, covered in
an extensive cover of tall forest stretching from the montane flanks of
Raukumaras down to the coastal lowlands. Beech, hardwood podc
forests were more dominant in the upper slwller soils butwith lower
altitudes and the transition to fertile uplifted marine sedimentary deriv
soils dense highly diverse lowland podocarp hardwood forests domin:
with compositions including manyarm climate species.

Following European arrival these extensive forests were almost enti
cleared in pursuit of pastoral development so that today there are ¢
relatively small and highly fragmented remnants of intact forest exam
remaining. Interspersed is an evolving coverayerting forest as farms tha
failed, often due to severe sodrosion were abandoned. Such areas &
almost invariable a dense cover of manuka and kanuka that neverthel
providing a nurse crop for broadleaved hardwood reestablishment albe
the face of stiff competition from grazing goats. Ultimately, over centur
such forests have the potential to regain some semblance of the ori
forest types.

Within the areaof Paroa forest there are a number of indigeno
ecosystems that have been defined under the Gisborne Combined Ret
and District Plan adprotection management are& While most are
adjacent tq but separated from the plantation boundaries of the foreso,
MangatokerauGorge (WR25) and Paroa Station (WR28) immediately i
such boundaries and could be at risk from poorly controlled operat
while a section of indigenous fase in the south west ofParoa forest
(Takapu Hill WR27) forms part of a praien management area. None «
these protection areas are virgin forest but all represent remnant lowl
forest and their extent and ecological value is enhanced by their d
connection to indigenous stands Paroa forest.

Table 3 shows the dominantvegetation types in Paroa forest as
representation of their original national extent and degree of current fori
protection. Whilst the vegetation associations in the forest are hi¢
modified they do represent remnants of and a potential futt
representation of a lowland forest type that is under represented
reserves networks currently.

Continued on next page...
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Table3: Dominant vegetation types in Paroa Forest

Ecological District or LENZ type: LENZ D3.1 Area (%) Area (ha)
O_rlgl_nal (preMaorl) percentage of ecosystem type in Ecologi 100.00 % 242 524 ha
District within land title

Natural ecosystem area remaining 16.50 % 40,016 ha
Proportion of remaining natural ecosystem under protection 8.80 % 3,201 ha
Proportion of remaining protected by certificate holder 0.73 % 280 ha
Area of Paroa forest reserves vs. stocked area 22.84 %

Historic sites

The current known archaeological sites that fall within Paroa forest

listedbelow in Tablet.

Table4: Archaeological sites known within Parearest

NZ AA ID [Description Site Feature |NZTM E NZTM N
¥17/545 |Pitand terrace Pit, Terrace 2058310 5746620
¥17/20 Originally recorded as pits. Mot found during 2000 Upgrade Project Visit  |Pit 2058133 5744944
¥17/239 |pit Pit 2057063 5742039
¥17/230 |Terraces and at least 4 pits Pit, Terrace 2057238 5742223
¥17/229 |Pitterraces Fit terrace 2057116 5742197
¥17/526 |Terrace and pit Terrace, Pit 2057334 5742218
¥17/231 |Aseries of four pits running down small spur and one pit approximately... |Pit terrace 2057618 5742197
¥17/525 |Terrace and pit Terrace, Pit 2057565 5742428
¥17/237 |Pits and terraces. Pits measure 2 x 2m and 4 x 2m Terraces, Pit 2057327 5742245
¥Y17/233 |Pit Pit 2057792 5742248
¥17/523 |Ditch, scarp, pit, terrace and platform Ditch, scarp.. 2057705 5742569
¥17/532 |Pits Pit 2058336 5742630
¥17/232 |pit Pit 2058165 5742837
¥17/527 |Pitand terrace Pit, Terrace 2058015 5743070
¥17/24 Fit and terrace Terrace, Pit 2058536 5743051
Yl?,l‘r22 Two pits Pit 2058249 5743296
¥17/533 |Pits and terraces Pit, Terrace 2058235 5743381
JANUARY 2018 The Broader Landscape Page 10
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Foresthistory PF Olsen Ltd assisted Permanent Forests Limited to set up the Paroa
investment in 1977. Land preparation, tree establishment, silviculture
forest management has been contracted to PF Olddrsince that time.

The land is leased by Permanent Forests Limited from Mangahe2!
Corporation. The lease expires in 2076. Harvesting commenced in
continuing for several years before stopping due to the age c
distribution and log prices

Currentsocial profile Paroa forest is located In inland from the small coastal town of Tola
Bay which in turn is located some 55 km north of Gisborne City.

GisborneQty is home to approximately3j600 people. Most of the laboul
for tree planting and silvicultural work at Paroa comes from the Gisbt
city area.

The forest industry is a very important industry for the East Coast
Gisborne areacurrently employing B00 people directhyr about3.1% of
the total Gisborne workforce This number will rise both locally an
nationally within the next ten years as a result of the expansion
harvesting and replanting.

Associations with The Maori land owners of the land under the tree grare known as
TangataWhenua Mangaheia 2D Incorporation. The local iwi is Te Aitahgauiti.

PF Olsen Ltd staff have close associations with both of these parties th
their local representativéinne McGuire.

JANUARY 2018 Socio-economic profile and adjacent land Page 12



Neighbours

Neighbours to the foreststate boundaries may have a special interest i
the management of the forest. Activities within the forest may positivel
or negatively impact upon their quality of life or businesses in a numbe

ways, while inappropriately managed operations couldateaisks of

adverse health, safety and environmental and biosecurity hazards. As
such, neighbours are considered stakeholders with a potential interest

the management of the forests.

Table5 lists the forest neighbours and their primaagtivities. Some or al
of these parties should be consulted when operations are proposed in f
areas adjacent to their boundariesA location map is included Appendix

1

Table5: ParoaForest neighbours

Owner/Occupier

Activities

Hikurangi Forest Farms

Forestry

Maynard, Gray, Paeng. al.

A. Grace, M. P. Grace & P. A. Te Kira

Twin Towers Property 2015 Ltd

Paroa Station Farming
Proprietors of Mangaheia No. 2D Block| Farming
M. G. M. Marchant, P. Maitai & R.Maitai | Farming
Sewart, Rushby Farming

Hauiti, Atkins & Penfold
Paki Tangohau Farming
Timbergrow Ltd Forestry

JANUARY 2018

Socio-economic profile and adjacent land

Page 13



Regulatory Environment & Risk Management
5. ¢ KS wS3dzA I 12 HE WAMPANRY YSY

Regulatory Forestry operations throughout New Zealand are undertaken within
considerations context of a regulatory framework that aims to ensure wider econor
social and environmental goals are achieved for the populace as a wh

Failure to meet regulatory requirements is a key business risk that mu
managed. The following section summarise key regulatory requirem
and risk management controls exercised over forestry operatianthe
forest.

Health and Safety Leadership aconstant focuson health and safetyand thestrong messag

at Work Act 2015 that safety rates as the numbeme priority ahead of any other busine
driverare all highly important for POlsen managemenihe company al:
takes the following stept ensure worker health and safety:

1 Contractor selection process including emphasis on:
T safety systems and track record
T worker skills and trainingand
T equipment type and standard
Work planning.
Contractor induction.

Monitoring, including random anetasonable cause drug testing, <
work practices and PPE

1 Incident investigation and reporting, including investing in softw
training and processes development to enable good transparen
lag and lead indicators.

1 Regular reporting to and interacth with the Client on mattel
related to safety.

1 Regular (annual) review and update of the critical risks as identi
PF Olsemlata sets and from Industry indicators. Such a review
focus on incidents that have caused harm and/or loss, any k
cause factors and mitigations and revised controls.

Resource Paroa forest is subject to the provisions of the Resource Manageme

Management Act (RMA) 1991. The RMA sets up a resource management systel
promotes the sustainable management of nedl and physical resourc
and is now the principal statute for the management of land, water, so
other resources in New Zealand.

Continued on next page...
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X 02y Ay dzSUnder the RMA, Paroa forest falls under the unitary Gisborne D

National
Environmental
Standard for
Plantation

Forestry (NE®F)

Council that undertakes the combined regulatory functions of both a di
and regional council encompassing land management, biodiversity al
conservation and water quality issues.

Coming into law on 1 May 201&he NESPFis a whole new rule hierarct
that applies the same rule set uniformly across most forestry operatic
all parts of New Zealand. Operations will come under thallégce of thi
RMA instrument, though local @nocils will retain the ability to regula
specific areas outside the NP, e.g. Significant Natural Areas, Outstar
Landscapes, giving effect to the Coastal Policy Statement etc

The underpinning the structure of the NIB§ is a rule hierarchy linttdo
the erosion susceptibility of the lands upon which forestry operations ¢
be conducted.

Work commissioned by the Ministry of Primary Industries led to the cre
2F I yEFOGA2YyEFE AL GAFE YEFLE GK!
classifes all of New Zealand into a series of four classes of el
susceptibility fromow (green) to very highred).

The stringency of the rules hierarchy, i.e. whether consents are neede
the degree to which Councils can apply discretion to the cantitattache:
to a consent, is then tied closely to the recognised erosion susceptibi
the lands involved and the risks created by the operatidnghe case ¢
Paroa forestTable6 indicates the breakdown of thiorests areanto the
respective ES€lasses.

In broad terms, harvesting, roading (earthworks) and new afforest
operations will need consents in the ESC 4 class. Earthworks wil
consents in class 3 and in the class 1 & 2 terrains, most operations
permitted subject to conditions. Theoverage of the erosion classes wit
the estate are illustrated iMap 3.

Table6: Erosion Susceptibility Classification Zones in Paroa Forest.

Low | Moderate | High | Very High Undefined
Area (ha) | 242.65| 459.96 1,095.86 5.71
Area (%) | 13.4 25.5 60.7 0.3
al LIJcol GA2Y L OYVPBANRYYSY Il
[t Faasa Ay uKS t I N2l C2NXa
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Prousen () Erosion Susceptibility Classes for Paroa Forest

ESC Class
Omer (Water, Towns, Sningle. ice etc) [l Hon Rex ] 1 25 000
Low iz I very rn sk 0 0.75 15 225 3 & ?
Wocerate Risk I very i 3¢ s Kilometres
[Ep—— wamme waramien s mmstty s amao = mnces Tre can caee e edareg s e comect Rowaver. 8 €agree & am s Rt i maa Tha magmay
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Council Rules Due to Regulation 5 in the NIP%, the NEBF regulations generally tak
precedence over any consisting council plan rules as these may not be
lenient than a national environmental standard. Activities in which
regulations do not apply will contired to be addressed in regional ai
district plans.There are also some activities that are not included in
regulations of the NES, thus regional and district plan rules will contint

apply.

Gisborne District Council uses land zonation to defimesttope of many o
its rules controlling the effects of land based activit{@ppendix 2) The
IT2yS8a N8B YILIWISR 2y (G(KS olFara 2
2F t I NRBF F2NBadz Ffyvyzad Ftf GKS
o Qat deKcribes steep highly erosion prone land with significant limitati
to productive and particularly pastoral use.

The key rules impacting forest management as anticipated in Paroa f
within overlay 3 are summarised below.

Gisborne District Council District Plan
Rule Ref | Activity |  Status | Requirement
Harvesting and Earthworksvdzf S& ! FFSOUGAY I W[l YR h@SNIl & o0Q
6.9.1.6 Vegetation Permitted Vegetation clearance is_permitted pr(_)vided that it meets on¢
Clearance the nine reasons listed.
The area to be cleared is greater than 5G0many one
contiguous area over any 4fionth period, and is not on lang
Clearance of that meets criteria in Rule 6.9.3.1. Council shall limit its con
6.9.2.2 Plantation Controlled to timing and duration, area able to be cleared, methods
Forest necessary to maintain slope stability & for sediment coht
the impact of any sediment generation on waterbodies, arj
heritage values.
Plantation forest clearance: Where an area of plantation to
. cleared is greater than 50Gon slopes over 35or less than
Plantation . .
6.93.1 Forest Restrl_cted 50mn_1 of_topso_ll over 25% qf the clggred area. _The consg
Clearance Discretionary appll_catl(_)n will not be publicly nqtlfled except in specific
situations. Conditions stated in 6.9.2.2 also apply.
Where slope conditions do not apply, operation is controll¢
If the activity involves sideutting of more than 0.5m deep
over a contiguous length greater than 20m in any 3 mont
period; OR causes the disturbance of more than 36hsoil on
6.0.3.2 Land Restricted | land in any 3 month peribthen the following conditions apply
B Disturbance | Discretionary Timing & duration of the activity, area & location of the
activity, placement & management of cuts and fills likely t
cause slope instability, methods of sediment control, impac
any sediment on waterbodies, & htage values.

Continued on next page...
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Work in Beds of River3:o be superseded by the Gisborne District Council Freshwater Plan
771 Structures Permitted Maintenance and repair of existing legally established
structures exceptlams
779 Structures Permitted Regardlng_the alteration, reconsjtructlon, and e_xtenS|0n
legally existing structures (excluding the extension of da
Installationis permitted:

- In catchments 400ha;

- Where thedesigncapacity will handlat least a Syear
average recurrence interval (ARI) flood without headi
up more than 0.5 metres or causing any significant

Fords & : . . . .
7.7.3 Culverts Permitted increase in upstream water levels on neighbouring
properties;

- Installed outside fish spawning periods1 May to T
October, and

- Subject to fish passage being maintained and sediment
discharge levels returned to normal after construction

Disturbance, removal, damage or destruction to vegetatior
774 Riparian Permitted the bed of dake or river (e.g. during cable harvesting),
o Vegetation provided that, no material is deposited in or where it can er
a permanently flowing river
Suspension of hauler cables over stream beds for the purp
Cables Over )
7.8.1 Controlled of harvesting wood where the logs cannot be fully suspenc
Streams
over the stream.
Forestry General:
Agri . Use and storage carried out in accordamgth the
9.AT chemicals Permitted Agrichemical Code of Practice NZS8409: 2004
Farming /forestry related noise in the rural general zone
11.12.4.2 Noise Permitted SEOf dzZRSR FTNBY (KS (KNBakzt
LIN OGAOFo6fS 2LIWA2YE
. New vehicle accessways are permitted, provided the sight
2186 New Access Permitted specified in Table 21.8.6¢ of the rule can be met.
Planting of vegetationis permitted provided that:
No vegetation will shade any sealed carriageway betwe
10am & 2pm on the shortest day (unless alreatigded by
2110.15 topagraphy)
& Planting Permitted No planting within 20m of the centreline of any formed
21.13.1.2 :

public road and

No planting closer than 10m to an adjoining property or

30m to an existing dwelling on an adjoining property.
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Gisborne District Council Regional Air Quality Plan

Rule Ref | Activity |  Status Requirement

Agrichemicals and Burning

Subject to conditions including: 50m from adjoinimglding,
7 Burning Permitted notification to adjacent landowners of minimum 24 hour
and maximum 2 weeks, fire authority permits.

Discharges of dust from quarrying and aggregate extraci
9,10 Dust Permitted are permitted subject to various conditionsheck
compliance when planning such operations.

Subject to conditions including: spray plan, no spraying
14 Agrichemicals| Permitted winds >15km/hr, no spraying in riparian zones, GROWS
gualifications required by all contractors.

Adjacent landowners within 200m must receive a minimt

14 Agrlal_ Permitted of 26 S S\ & Q Pil6t8 must®Bd a current GROWSAR
Application e
qualification.
21 Fertilisers Permitted Subject to following Code of Practice for Fertiliser Use
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Heritage New LG A& GKS flIyYyR26ySNDNa NBalLR2yaaio
Zealand Pouhere prior to undertaking any work which may disturb or destroy such sites
Taonga Act 2014
If a site is found or suspected on any block, protocols specifieéhnt a
EMS, and any others specifically developed in conjunction with Herita
archaeologists and Iwi or other stakeholders, will be observed an
necessary Archaeological Authorities obtained with Heritage NZ
necessary the local Territat Authority.

These responses may include, but are not limited to:
1 Map and ground surveys to identify, mark and protect known her
sites

Iwi consultation and surveys for unknown sites
Archaeological Authorities to modify sites if requireahd

Accidental Discovery Protocols to stop work and engage exp
sites are discovered during operations.

The Emissions C2NBaita Ay bSg %SItltyR IINB 320!
Trading Scheme  Kyoto commitments 4 2 NBX RdzOS (KS ylI A2y
contribution to associated climate change.

Paroa forest contains 804.7 hectares of forest that was existing forest
315t December 1989. At the time of harvest, these stands will be subje
a deforestation tax equivalent to the tonnes of £ffdojected to be releasec
from decomposition of the forest at a unit financial value determined by
internationally traded emisen units. This tax is payable if the forest is 1
replanted or, if left to regenerate naturally, does not achieve the regule
heights and stocking densities.

¢CKS olflyOS 2F (KS T2NBad ol a L
vacant as at 31 December 1989. These forest aredmve not keen
registered to participate in the NZ Emissions Trading Scheme and ai
subject to the accrual of emissions credits and liabilities under that sch
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Consents and
authorities held

Table7: Current consents and authorities for Pafaaest

The currentresource consents and HPT authoritidsat apply to Paroe
forest are listedn Table7 below.

Authority Consent ID

Granted

Expiry

Details

Gisborne | L\A2014106324

20-Jun2014

31-Dec2024

Compartments 10 & 11, Form
4.7km, construct 28 landings,
harvest 236 ha

Gisborne | L\V2013106092

27-Now2013

31-Dec2023

Paroa Cpt 9 (Part Cpt 7 & 8) Fo
10km of roading,25 landings,
clearfell 150 ha

Gisborne L\2011-1049

15-Jut2011

31-Dec2021

Form road and landings, clearfe
in Cpt 7.

Heritage New

Zealand 2014/581

12-Dec2013

12-Dec2018

Authority to modify possible site
inCpt 9, Y17/104, Y17/161,
Y17/216, Y17/217

Otherrelevant
legislation

There arenumerous other statutes and regulations that impact on for
operations. Forest owners can be held liable for breaches of these Act

may be held responsible for damage to third party propekanagement
processes seek to manage and minimise thesesri

Other relevant legislation is listed Appendix 4.
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6. OYDBANRYYSyYillt wAaail alyl3aSYSyi

Environmental Environmental risk is managed by PF Olsen as appointed property mz:
risk through a cascade framework from high le¥¢h y 1 Sy 1 Q RS
C2NBaiNE wAIKGA 26yYySNE (KNRdJAK
thence through defined and documented processes constituting
Environmental Management System (EMS), supported by monitorin

reporting.
Environmental PF Olsen Limited is committed to:
policy 1 Sustainable forest and land management;

1 Promoting high environmental performance standards th
recognise the input of the community in which we operate

1 Supporting an environment of continuousprovement in
environmental performance;

! Obtaining and retaining independent ™3 party forest
certification in conformance with the Principles and Critel
of the Forest Stewardship Council and / or the Programme
Endorsement of Forest Certification apecified by forest
owning clients, or in any case 1SO14001 Environme
Management Systems.

In order to achieve these commitmer®$- OlserfandPF Olsen Certificati
SchemeMembers) will undertake the following:

1 Where applicable to a particular forestomply with the presidir
Certification Standardsis set out in any agreements between the fo
owners and PF Olsen

1 Planningof operations to avoid, mitigate or remedy degradatior
ecological, heritageandamenity values;

1 Compliance with all relevamégislationand where appropriate exce:
environmental statutory requirements;

1 Trainingfor all employees and contractots ensure an understandil
of OSNIAFAOIGAZ2Y YSYoSNRa 0O2Y
environmental performance, their responsib#i§ under th
environmental legislation and to assist the implementation of sc
environmental practices;

1 Monitoring environmental and socieconomic research al
international agreements that may improve PF Olsen environm
and certification performane;

1 Regular environmental performaneeidits of operations;
1 Support for environmentalesearch

Continued on next page...
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XO2y dAydzSY Undertake forest management in accordance with the principles
ethics of theNZ Forest Accorthe Principles for Commercial Plantatic
Forest Management in NAnd other relevant agreements, conventi
and accords.

1 Promotion of the prevention ofvaste and pollution;
91 Promotion of the effective and efficient use efiergy,
Due regard for the welbeing of thecommunity.

Objectives, tC hfaSyQa 202SOGA@Sasz GFNBSGa
targets and aspects of théusiness:
monitoring 1. Economic
2. Legal
3. Social
4. Health & safety
5. Environment

A systematic management approach ensures these objectives and 1
NEBYIFAY GKS O2NYySNRiG2YyS 2F tC hf
processes that form a regular review of practicBsese are summarised
Appendix 5.

EMS framework  The Environmental Management System (EMS) is an integrated set ¢
based, defined and documented policies, processes and activitie:
govern the physical implementation of forest management atiisi Th
EMS applies a systematic approach certified to 1SO:14001 stande
ensure that prevention of adverse and harmful impacts is effective.

The framework is reviewed annually with the input of an Environm
Management Group (EMG).

Environmental As a member of the New Zealand Forest Owners Association, all ope

Code of Practice  carried out on the property should be undertaken in conformance to th
C2NBad hgySNRA ! 4aa20A0A2Y WbSys
Plai I GA2Yy C2NBaAINRQd® ¢KAA LIzt AC
that underpin the requirements for sound and practical environme

management.
ForestRoad As a member of the New Zealand Forest Owners Association, roadi
Engineering engineering techniques employed within the forest should conform tc
Manual industry best practice as outlined in the New Zealand Forest O
1 3a20AFGA2Y Llzof A O (SASNAYY IWbalk Y @:
2012.
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Assessment of
environmental
risks

Several areas of typical forest management have been identified as p
a possible environmental risk within Paroa forest. The Environme
Assessment MatriTable8) below summarise the identified risks for Paro
F2NBaldod ¢KS £ S@St 2F NRA| KJndediun
YafQZg W[ QX 2N y20 LI AOlIoftS Wh!

Prior to operations such as clearfelling, land preparation and produc
thinning, an assessment is umtiEken to quantify the risk involved i
carrying out the particular operation, and steps are implemented to mar
the risks.

Table 8:Environmental Assessment Risk Matrix

ENVIRONMENTAL VALUES/ISSUES

@
3
o > 3 0 =
= = (] 0
5 E 3|28
< & % S |8
c © < = (%)
2 g gl z|3|% g
2| 2|8 £ Q| g | 3
dlelg|l22/2/8|2|a|8 |55
| 2 s 2121812 |5|8|3|5|%
Forestry Operational | & g § S|8|e| 2| 2|2 |e| ¢
Activities 8| 8= |91 2|28| 28| & S E S
i | 2|l |<|<|z|z|Z2T|3|z|a |«
Harvesting H H H NA| M L M H M H L L
Earthworks H H H NA| M L L H M L L L
Slash Management H H H NA | H L L | NA| L L L L
Stream Crossings H H L NA | H L L NA | NA | NA | NA L
Mechanical Land NA | NA| NA| NA| NA| NA| NA| NA| NA| NA| NA | NA
Preparation
Burning L L L H L L L NA | H H L H
Planting NA | NA| NA| NA | NA| NA L M L L NA
Tending NA | NA| NA| NA | NA| NA| NA | NA | NA L L NA
Fertiliser Application NA | H NA | L H NA | NA | NA | NA L L L
Agrichemical Use NA | H L H L NA | L H H H
Oil & Fuel Management NA | H L NA | H NA| L | NA|NA| H L NA
Waste Management NA L NA | NA L NA NA L L NA | NA
Forest Protection NA | L NA | NA | L L L NA | NA L NA L
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Hazardous Hazardous substances are any substances, which may cause i
substances environmental impacts and/or injury ohealth problems if incorrect
management handled or used.

The hazardous materials which may be used within Paroa forest are:
1 Pesticides

1 Fuels

1 Oils

1 Fire retardants
1

Surfactants

Transportation, storage and labelling of these hazardous materials m
comply with the provisions of legislative controls under the Environme
Protection Agency (EPA) and the NZS 8409:2004 Managemt
Agrichemicals code of practice.

During actual usage, the highest risks are associated with chemical tr
or bulk fuel spillages.hEse risks are managed by:

1 Neighbour consultation over planned spray operations

1 Careful planning and timing of any aerial operations having reg:
wind and spray drift

1 Unsprayed buffer strips on neighbour boundaries and riparie
other protected reserves

GPS flight path control and records

Monitoring and recording of weather conditions during the operat
including using smoke bombs and photos/vigdeo

1 Moving contractors into the use of double skinned bulk fuel sto
tanks as the prierred method of containment for all larger capau
tanks and

1 Tracking of all active ingredient usage within the estate.

Risk management includes active involvement in and review of technc
and research into alternative methods for the control ofetis, pests ar
diseases where these are effective and efficient.

Fuel use is directly related to the machinery used in forestry operation
the market locations. Using modern efficient machine technology is st
primary area where efficiency gaimsan be made. There is a ste
programme to transfer chain bar oils to vegetable based low toxicity ¢
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Highly hazardous ¢ KSNB I NB FTAGS | ANAOKSYAOlFfa

chemicals 611 0Q o0& C{ / foréstylaid codndetvatiazdRitiorns yithin
Olsen group certified forests. All these five have recently been adc
C{/ Qa 11 fAaded {LISOAIFE RSNRII G

subject to conditions, are being applied for by PF Olsen &s GiSu|
Manager in conjunction with the wider NZ certified industry. The derog
process is run according to specific policies put in place by FSC, in
extensive canvassing of stakeholder views. These chemical pesticic
listed in the table bow.

All the classes of formulations used are registered and legally approv
in use New Zealand by the NZ Environmental Protection Agency, sul
various controls, and for the purposes to which they are appdiesdlistec
below in Table.

Table 9:Hazardous chemicals used or potentially used in the Paroa Forest

Active ingredient Purpose Common usage
Cholecalciferol Vertebrate pesticide Localised possum control
Pindone Vertebrate pesticide Rabbit and hare control

Use subject té\nimal Health Board emergency provisions only
Animal Health Board only, ground

Sodium cyanide Vertebrate pesticide
based possum control
Sodium . .
Monofluoroacetate Vertebrate pesticide Animal Hgalth Board only, extensiv
(1080) aerial possum control
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Management Objectives

pe ~

7. C2NBal LygSaayYSyld hoaSOiA©®S

Environmental and Paroa forest can provide environmental benefits, including:

economic services 1 Enhanced water quality;

Soil, stabilisation and conservation;

Providing a buffer against floodimtyring storms;

Shading waterways for aquatic life;

Enhance wildlife and plant habitat leading to increased biodiversity

A reduction in greenhouse gasesid

=A =/ =4 4 -4 =2

Providing economic and social benefits to the community |
Permanent Forests Ltd.

Some forest opetions and events such as wind storms, flooding and
and agents such as pests and diseases, and weeds can cause adverse
on both the forest and the environmental, economic and social servic
provides.

Management Theforest is managed to:

objectives 1 Grow trees and produce logs for the manufacturing of different we

products in New Zealand and overseas with a focus on pruned
sawlog log production

Ensure that the productivity of the land does not decline;
Ensure that environmental values are identified and maintained;

Ensure that historic sites are identified and protected;

= =2 =4 =

Ensure that other forest values and products are identified, protec
andwhere possible enhanced;

1 Harvest the trees as close as possible to their economic optimum
and

1 Replant following harvesting.

Permanent Forests Ltd is committed to ensure that the management o
forest is sustainable, from an environmental, soaalfural and economic
perspective. These perspectives underpin the FSC management cultt

Continued on next page...
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...continued Environmental management includes steps to identify rare, threatened
endangered species where such presence is a possibility, protectic
reserve areas, waterways and the control of pests and weeds.

The social perspective includes ensuring thattcactors and their workers
adhere to health and safety standards and consultation with neighbours
stakeholders in respect of operations on the forest.

The cultural perspective includes consultation with the appropriate iw
ensure that culturallgignificant resources lands, historic and archaeoloc
sites are identified and appropriately managed.

The economic perspective refers to the selection of a species, manage
and harvesting regime, which provides a reasonable return on investt
while minimising the risks of this investment.

Implementation The forest management objectives described above are implement&d|
Olsen LtdPF Olseh the Faest Manager forParoaforest. The managetl
apples recognised best forestry management praetiwithin a quality
management framework to plan for and deliver the required efdr
management objectives. Theaiglity management framework includes:

1 ThePFOlsen ISO 9Q0certified forest management system, ensuri
that the forest management planning i to date and that operation:
are scheduled and undertaken according to the plan.

1 The PB®IsenISO 14001 certified environmental management syst
ensuring that high standards of environmental management
recognised and integrated into every facet of the forest planning
management.

1 The FS@nvironmental certification (when requested by tleeastomer)
to ensure management principles and practice adhere to internatior
recognised and adopted standards for environmemtanagement.
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The Managed Plantation Estate

L

8. / 2YYSNDODALFT tftlyaladAazy 9adl is

Forestarea The net stocked areas have been measured from a map produce
PFOlsen Forest Stands Mgp The estimated net stocked areas of e:¢
stand are set out in th&able10anddisplayedhrough Figure 1.

Tablel0: Area Statement

Net Stocked Area | Awaiting restocking Reserves
(ha) (ha) (ha)
1,099.1 126.9 280.0

8% M Net Stocked Area
M Awaiting Restocking

[CJReserves

Figure 1 Distribution of net stocked areas within Paroa Forest

Current species  The dominant species grown at Pafoaest isPinus radiatgradiata pine).
This species has been chosen to best meet the management objectiv
out above and irsection10 given the characteristics of the forest land
described in sectiog.

Continued on next page...
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X O2 y (i Ay dzS The currenforested area by species composition is summarised in T4
and Figure 2 below.

Table 1: Dominant species grown in Paroa Forest for harvesting.

Species Area (ha)

Pinus radiata 1,087.6
Sequoia sempervirens 100
Acacia melanoxylon 1.1
Eucalyptuspp 0.4
Total 1,099.1

W Pinus radiata W Sequoia sempervirens [ Acacia melanoxylon W Eucalyptus spp

Figure 2 Distribution of species grown in Paroa Forest for harvesting

Productivity Site index is a measure of productivity of a site in terms of height grow

Indices radiata pine. The parameter usedhe mean height in metres of the large
100 trees per hectare at age 20 years. Equations exist to predict this t
given a measured height at any age.

Site index for this standanges from 30 to 3.

Current crop Measurement data fromnventory (1992 - 2012 was summarised to giv

status the current status of the crop.The 2¢ rotation crop inventory is not
described as it is tending QC plotting onlfbe 15 rotation crop is
summarisedelow in Table 2.

Continued on next page...
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Tablel12: Current Crop Status

Description vear | Stemha | peH | B38| Ty
Area

PAR@001-01 | 1978 283 407 | 351 | 27.3
PAR@O00102 | 1980 376 366 | 396 | 273
PAR@001-04 | 1970

PAR@O00105 | 2004 1,010

PAR@O00106 | 2005 1,010

PAR@001-07 | 2005 1,010

PAR@O00108 | 2006 1,010

PARG@001-09 | 2012 1,039

PAR@O001-10 | 2013

PAR@O00201 | 1979 335 376 | 366 | 257
PAR@00202 | 2004 321 18.8 8.9 14.0
PAR@O00203 | 2006 300 18.6 8.2 10.4
PAR@00204 | 2004 1,010

PAR@O00205 | 2006 1,010

PAR@O00206 | 2012 800

PAR@O00303 | 2006 1,010

PAR@00304 | 2011 1,092

PAR@00305 | 2012 916

PAR@00402 | 2005 283 19.3 8.3 12.0
PAR@O00403 | 2005 1,010

PAR@00502 | 1981 390 408 | 510 | 302
PAR@00504 | 2011 989

PAR@00505 | 2011 989

PAR@00603 | 2012 964

PAR@O00604 | 2013 942

PAR@O007.01 | 1986 313 228 | 128 | 142
PAR@O00702 | 1986 269 19.3 11.7
PAR@O00703 | 1986 1,000

PAR@O00707 | 2012 088

PAR@O00708 | 2013 1,055

PAR@O00709 | 2014 1,200

PAR@O00710 | 2015 1,025

PAR@O00711 | 2016 990

PAR@O00801 | 1986 1,000

PAR@00802 | 1987 337 403 | 430 | 277
PAR@O00804 | 1986 287 18.4 133
PARG00807 | 2014 1,053

PAR@O00808 | 2015 947

PAR@O00809 | 2016 1,011

PAR@O00810 | 2015 1,108

PAR@00901 | 1988 284 213 | 102 | 138
PAR@00902 | 2015 981

PAR@00903 | 2016 963

PAR@00904 | 2017 963

PAR@00905 | 2018

PAR@O01001 | 1989 293 19.6 9.0 13.0
PAR@O011-01 | 1990 270 215 9.7 13.1
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Age class The age class distributidoy area (hectares)f Paroaforest is illustrated
distribution below (Figure 3)

160

140
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60
40
e e mm

1970 1978 1979 1980 1981 1986 1987 1988 1989 1990 2004 2005 2006 2011 2012 2013 2014 2015 2016 2017 2018
Year of Establishment

8

Area Planted (ha)
[#2]
(=]

[ Acacia melanoxylon B Eucalyptus spp ~ B Pinus radiata M Sequoia sempervirens M Awaiting planting

Figure 3:Age class distribution by planted area of Paroa Forest

Carbon Carbon levels within théorest are monitored on the basis of a regt

sequestration snapshot of expected carbon held within the estate. These estimate
based upon the estate yield model that is reviewed on an annual bas
provides the basis for conversion of standing volume estimatescarbor
sequestration estimates based on formulae recognised under the Cl
Change Response Act.

RMS have no benefit in carbon from forests in existence as at Jant
1990,but are liable for any deforestation penalties incurred over such i
of the estate if areas outside those specified in the Forestry F
Agreements are not replanted or satisfactorily regenerated.
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Infrastructure Forest infrastructure includes roadsacks, landings, bridges and culve
5SaA3dy &aLISOAFTAOFIGAZ2YyAa F2N GKSa
{LISOAFAOIGAZ2YE F2NI w2FR YR [IY

Typically, infrastructure within an eaglyo midNB G | G A2y | :
forest is limted to access for a 4WD vehicle. During harvest plan
upgrades of existing roads/culverts/bridges and planning for new r
landings, crossings will be identified and schedul@the type ¢
infrastructure designed and constructed is influenced toypography
harvest duration and intensity of use.

Once established, these require maintenance. The PF Olsen Asset
Register is a Giihiked database of forest assets that includes bric
culverts and crossings under resource consent. This prothddsamewor}
for a record of the asset attributes, and its associated mainten
schedule, some of which are required under consent conditions.
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Introduction The choice of species is the mosportant issue in plantation forestry. T
species has to be suitable for the site and meet the objectives of Pernr
Forests Ltd. Also important is to ensure that the planting material is of
quality.

Forest operations are implemented to ensuaegood quality crop ant
maximum growth. These operations include land preparati
establishment, weed control, pest and disease control, fire protec
pruning and thinning

Crop species Radiata pine when intensively managed will produce a rangdfefeint loc
types suitable for various processing options. The pruned butt log ¢
used to make knofree veneer or decorative timber. The unpruned logs
be used for structural timber, for veneer or for feedstock for finger join
Small logs ahthose with defects and excessive knots can be used fol
and paper, MDF and other reconstituted wood products such asogtrc
and particle board.

Radiata pine is the most common species processed in New Zeala
export markets are well developddr both finished products and logs.

In New Zealand radiata pine is also the main focus in terms of resear
development. Past research and development has resulte
improvements in growth, form and wood characteristics as we
development of arange of finished products, building codes and tin

standards.
Unwanted pine In the drier, windier eastern forestsmuch like Paroa forestre-
spread establishment programmes will include a spread risk assessment usi

G2 Af RAy3 {CandatoRto wmfbrénidecisions about repl
boundaries and monitoring or other control strategies if required. The
no intention to plant or replant in other species with known high spread

Pre-establishment There may be situatins arising from prdnarvest assessments, ecologice

considerations archaeological surveys, pelsarvest operational review or other activiti
including consultation with stakeholders, where small areas are retired
production after harvest for practical, safetgnvironmental or heritac
reasons.

These situations will normally only become apparent during the plai
phases ahead of harvesting and other operations.
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Other species Alternative species have been considered, and stan&sioélyptus saligna
E.regnansand Acacia melanoxylohave been established. Some of the
stands have a radiata pine miXhese did not meet Permanefftorests
Limitedobjectivesfor planting on a lege scale.

Tending The tending regime executed at Pafoaest is a combination of pruned ar
unpruned dependant on characteristics relating to site growth and log
conditions. Only the fertile, highly productive areas will be managed un
on a pruning regime. Areas to be pruned each year are approved Hynr
under a work plan.

Prured stands will target a minimum pruned height of 6.0m in t
operations. The timing of these operations are scheduled when he
growth is sufficient to allow a pruned lift of 3.0m while leaving a minim
crown of 4.0 to 4.5mPruned stands will be waste thinned in a eofé
operation down to a final crop stocking of between 300 to 350 stems/hi
to 18 months after the final prune.

The unpruned stands will have a co# thin to waste operation targeting
400 to 450 stems/hataaround age 10 years.

Tree nutrition The soils in Paroa forest are not likely to be deficient in nutrients for he:
tree growth. However, there are soils within New Zealand that are defic
in one or more nutrients. The most common nutrient deficiencies are li
to be:

9 Nitrogen ¢ Generally west coast sands in the North Island and
Canterbury Plains, West Coast and Nelson regions in the South Isl

1 Phosphatec¢ Upper North Island, Marlborough and West Coast h
marginal available phosphate concentrations. This is often assdc
with clay soils.

1 Magnesium¢ Magnesium deficiency is a particular problem of t
Central North Island and is associated with the phenomenon know
mid crown yellowing where the middle of the tree crown taeyellow
colour. Heavily pruned trees astme seedlots are more predispos:
to the deficiency than others.

9 Borong¢ Boron deficient trees can suffer dieback from the terminal bi
and this symptom is closely associated with moisture stress
drought. Trees growing on the drier East Coast di lbslands and or
the pumice soils of the Central North Island are prone to bo
deficiency.

Foliar samples will be taken if nutrient deficiency symptoms are see
expected. Fertiliser will only be applied if the health and the growth of
trees aresignificantly affected.

JANUARY 2018 Commercial Crop Establishment and Silviculture Page 35



Ve

10.1 I NBSadAy3a {GNFGS3Ieé YR hLISNY GA:

Harvesting strategy The harvesting strategy employed at Paroa forest is to harvest the fore
close as possible to their optimum economic age as practical. Thisis tt
at which thegrowth in volume and improvement in quality is offset by t
cost to maintain the forest for another yeaf.he optimum rotation lengtr
for radiata pine is expected to be within 25 to 30 years (this may be les
framing or unpruned stands).

Of importance in this assessmeate:

9 The actual growth of the tree crgp

1 The market for the wood at the time of the harvest and the outlo
then for the near future

9 Logistics such as the availability of suitable harvest contractors

1 The requiremers of resource ansents

9 Variation in growth and development of the tree crop may allov
longer period of harvesting to develop for this and subsequent ¢
rotations,

1 The risk of windthrow associated with harvest boundar
especially if many small cutting areas werened

1 Environmental considerations such as hydrological flows ¢
harvest and

1 Meeting the requirements of the lease agreement that require
reasonably regular age class distribution to be established at
end of the lease. The lease still lla®r58yearsto run.

The nature of the original age class distribution of the P&F@& NI &
allow for a completely smoothed harvestiowever,in the first rotation
there is scope to allow some smoothing of the harvest plan based or
class distribution and forecasted yields. This smoothed harvest
removes most of the remaing mature * rotation forest over a5-year
period,and is expected to be completed by July 2018e second rotatior
will then be likely to start around 2032 when the trees are around 28 y
old.

Harvesting operations will be undertaken @ntractors and supervised t
the forest manager.

Resource consents from the HPT and GDC have been granted for the ¢
stages of harvesting in Paroa. The details of the consultation and he
planning are well documented and held on file in the Giske office.
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Contractor Prior to engaging a neweontractor, a comprehensive review of tl

management O2yGNI OU2NNa al FSGe aeadaSvyasz at
equipment is carried out. With regard to crew configuration, wil
topography and terrain allows, mechanised felling, extraction
processing is mandatory requirement. PF Olsen as the Property Mar
must be satisfied on this review, regardless of the tendered price.

Upon appointment all new contractor crews undergo a comprehei
safety and environmental induction, while PF Olsen Ltd, inuoatipn witt
its contractors and NorthTech, runs a comprehensive programme of tr.
to ensure the workforce is competent for the work they are require
perform. These formal NZQA qualifications are supplemented perioc
by internally run trainingourses includingise on environmental mattel

All harvesting, engineering and silviculture contractors are subje
guarterly operational audits and random drug testing. A full safety sy
audit is scheduled and carried out annually. Fullxcre-inductions tak
place every 5 years.

Weekly crew visits and monthly (or fortnightly according to risk)
assessments including environmental audits pick up corrective actior
follow-up on those.

WorkSafe undertakes audits on an unannouncesid®from time to time.
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Inventory Forest growth and development is monitored through forest inven
Forest inventories providing stand information are required at diffe
times and fordifferent reasons throughout the life of the rotation:

1 Preassessment: for silviculture rate setting and validating operat
timing vs silvicultural targets;

f vdz- t AGe O2yGNRBEfY (2 OKSO] o2y
records;

Mid-crop: to collet measurement inputs for growth modelling;

Pre-harvest inventory is scheduled for stands around age 24, to c
measurement data on the crop. This is used for harvest plar
marketing and revenue estimation.

New technologies may see some of thiormation gathered and analys
using remote sensing in the future.

Pre-assessment Preassessment is the collection of stand parameters prior to a ten
operation. It allows for:

1 The calculation of contract rate for tendingnd

1 A final check on thealidity of the regime and timing of commenceme
of operations i.e. DOS targets can be achieved or crop height is suff
for pruning lift scheduled.

Sampling intensity is low. Data collected is then used with the 1
standards set out in the tendinganual to calculate a maday target and
hence a contract rate per hectare. Contract rates are often set by tend
negotiation, reducing the need to pi&ssess each and every block. -F
assessment however does provide good quality information on tbekv
content involved in each tending operation and sets a base price
negotiation.

Pre- assessmentvas completed at Paroa forest prior to tending operatic
commencing.

Quality control Quiality control is carried out during and after a tendopgration. The aim:
of the quality control system PF Olsen have established are to:

9 Collect sufficient data to monitor a contractor's performance ¢
correct this if necessary, with minimum dejay

9 Collect sufficient quantitative data to provide reliablstienates of the
crop state

Continued on next page...
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...continued 9 Provide data as input for growth modellingnd
91 Provide data for estimating timing of the next tending operation.

Data is summarised by Forest/Compartment/Stand prior to beimgred
into FIPS where it is retained as a permanent record. The records car
be directly accessed for growth model and computer growth simula
programmes, annual reports and valuations.

tC hfaSyQa W¢SYyRAYy3I al ydzZ twdor RS
assessment and quality control plotting.

Quality control was completed at Paroa forest at the completion of €
tending operation.

Mid-crop inventory The principal aim for the midrop inventory is to collect stand data ft
inputs for growth modelling. Under current tending regimes nactbp
inventory is scheduled for between 11 and 15 years of age.

Sampling intensity is targeted to achieve 10% confidence limits on |
Area on a stand by stand basis. Smaller stands may be aggregatesm!
types to achieve this.

Pre-harvest The principal aim for the prbharvest inventory is to obtain estimates !

inventory recoverable volume by log grade. This information can then be use
develop marketing and harvesting strategi€®eharvest inventories wil
be undertaken when stands reach five years or less from harvesting.

Sampling intensity is targeted to achieve 10% confidence limits on |
Area on a stand by stand basis. Smaller stands may be aggregated int
types toachieve this as in midrop inventory.

Mapping All mapping within theParoa forestis in digital format and is constan
updated in a Geographic Information System (GIS) that is linked to FIF
GIS system spatially records a vast array of forest data, from stand ar
boundaries, to reserves, rivers, roads, infrastructure og@aphy and soils

Accurate mapping also assists budgeting, planning, calculation of
revenue/tree crop value, calculation of payments, infrastructure loca
harvest planning, and also meeting climate change emission obligatic

New plantings e remapped from new aerial photography around age
(when the trees are visible on aerial photography) to accurately detel
boundaries and areas and also around two years prior to harvesting to
with harvest planning.
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Forestrecords Forest records are essential in monitoring the forest operations by pro»
a historic perspective to the physical condition of each stand. Forest re
should provide the following information:

1 A historic record of forest operations for eadtand including
summary of quality control data indicating the results and quality o
operation

1 A forest map showing the location, stand boundaries and net stc
area of each stand

1 Crop inventory results
1 Yields achieved from each stand at protian thinning or clearfejlanc
1 Costs incurred for each operation.

Paroa forest records are maintained on a computerised Land Inforn
database. This customised database ispart¢f PFA Sy Q& CL t
Information and Planning System). Taeagcord systems allow for fe
retrieval of information, production of reports and statistics.

Forest records assist with planning and control of forest operations
provide a means of measuring the performance of a Forest Managel
management aul forest records can be verified against the status of
tree crop and unit costs derived for each operation.
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Introduction

Protected
ecosystems

Indigenous biodiversity management in or associated with exotic fores
a normal component of everyday forest management. FSC pl
obligations upon the forest manager to be aware of and where requ
enact procedures to assist with the amtenance and protection o
important biodiversity where they are able.

Exotic forests can and do provide a level of biodiversity, though this is
enhanced by natural forest ecosystem remnants embedded within
plantation matrix. These are oftertné most important contributor to the
G240t 2F GKS LINPRdAzOGA OGS flyRacC
threatened species can also be found associated with exotic forests anc
require special attention for management.

Paroa forest contains a number of protected ecosystems classifiet
I O0O2NRIYyOS ¢gA0GK tC hfaSyQa 9af(

The protected ecosystems are recorded and ranked on the ba
ecological criteria reflecting the stands representativeness, rarity of ap
size and connectivity, function and landscape values. Relative value ir
2T GKS wSO02t23A0ltf flyRaoOlLISQ o

' OGA2Y& FFTNB LINA2NRAGAASR I OO02NF
allocated to the areas from thewentory and classification undertaken.
management implications pertinent to each status are summarisdcliie
13 over the page Prioritisation of work effort will also be based on
principle of ensuring successful and maintainable outcomes deliscale
as a priority over wide scale but marginally beneficial outcomes.

Continued on next page...
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Table 13Protected Ecosystems Management Categories

Protection Primary Management o .
fy Manag Activity Level Monitoring
Category Objective
L . . . Area- with adjacent stanc&assessments
Minimise nonessential Fire protection.
Passive damage, ma|.nta|n area, Pests- to meet RPMS.
observe regional pest 3rd Party arrangements re
management strategy (RPMS] pests. Apply RPMS. General forest health survey.
Fire protection.
Protect from noressential - Sampldorest condition monitoring
o 3rd Party arrangements re -
. damage, maintain area, - Low level pest monitoring where
Limited s ) pests. Apply RPMS.
maintain function (where relevant
practical), observe RPMS. . . - Sample related fauna if relevan
Associated maintenance pes
control
Protect from all controllable o - Forest COI_’]dIt_IOI’] monitoring
o Specific management, targetel -  Area monitoring
damage maintain area, o
Full N L pestcontrol, 3rd part pest | -  Pest monitoring where relevant
maintain function, improve ) . N
. arrangements, fire protection.,| -  Related fauna monitoring if
quality, observe RPMS.
relevant.
Above & fencing / covenanting Additional to full
Special Restoration if practical. / co-management agreementg requirements as defined in any
& funding. agreement

Three protected areas are of particular importance. SECE already listec
as a Significant Natural Area (SNA) under the Gisborne Plan. Its pi
importance is the direct linking to an area previously known to contain
threatened specie®actylanthus taylorii(woodrose).

The wetland area WET1 is significant as a heavily underrepresen
habitat type in the region following agricultural clearance and its linkage
both relatively clean forest feeder streams and the short run to coastal
river reaches.

LEPT03 is a substantial area or regenerating scrubland. Its ecological <
arises from its absolute size, its continuous linkage and riparian bufferi
a significant waterway through the plantation, its close proximity to ot
indigenous areas and SNAs outside the forest and the fact that
regeneration is progressing through from seral scrub to a more div
broadleaved hardwood structure, the second stage of transition to a
recovered tall forest type.

The followingwo tables (Table 4and Table &) summarises the nature ¢
the protected ecosystem areas present in Paroa forest. There prote:
categories arise from the ranking pomols documented in Olsens EMS.

Continued on next page...
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Table 14Protected Ecosystems Management Categories by function and area

Protective Category

Protective Function | Special | Full | Limited Passive | Total
Riparian Ecosystem 7.5 43.1 3.8 54.4
Terrestrial Ecosysten] 158.6 | 10.8 14.9 31.1 2154
Wetland Ecosystem 10.2 10.2

168.8 | 18.3 58.0 34.9 280.0
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Tablel5: Protected Ecosystems and Reserve Areas

. . . LENZ. Protected Protection
Stand Area Protective Status Protective Function Forest Type Rerr:;\)lmng % Category
PARGBRDI01-0 153.8 NZ Forest Accord Terrestrial Ecosystem Leptospermum/shrub HW/kowhai/podocarp 16.5 8.8 Special
PARGBRDI02-0 3.8 NZ Forest Accord Riparian Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Passive
PARGDEP®1-0 10.1 Management Plan Riparian Ecosystem Semiwetland sedge & fernlands 0 0 Limited
PARGLEPT01-0 6.7 NZ Forest Accord Riparian Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Limited
PARGLEPT02-0 26.3 NZ Foest Accord RiparianEcosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Limited
PARGLEPT03-0 7.5 NZ Foest Accord Riparian Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Eull
PARGSEC®1-0 10.8 SNA Terrestrial Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Full
PARGSEC#®2-0 14.9 NZ Foest Accord Terrestrial Ecosystem Manuka/kanuka/BroadleavedHW 15.2 19.7 Limited
PARGSECIB3-0 5.5 NZ Foest Accord Terrestrial Ecosystem Adventive and exotic weeds & grasses 16.5 8.8 Passive
PARGSEC®4-0 5.9 NZ FoesAccord Terrestrial Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Passive
PARGSEC#®5-0 19.1 NZ Foest Accord Terrestrial Ecosystem Manuka/kanuka/BroadleavedHW 25.9 54.3 Passive
PARGSECIB6-0 0.6 NZ Foest Accord Terrestrial Ecosystem Manuka/kanuka/BroadleavedHW 16.5 8.8 Passive
PARGVNETLEO1-0 10.2 Management Plan Wetland Ecosystem Semiwetland sedge & fernlands 0 0 Special
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Rare and
threatened species

Records of sightings and locations are collected and reported in FIPS
time this has enabled the buHdp of a spatial distribution picture of speci
within different geographical locations. Recorded sightings withamoa
forest plantations and indjenous reserves are summarisedTable 16.
These records are made available to conservation authorities.

A listing of key species of interest is held by all contractors and staff
with species sighting forms and a request to report such information.

Of particular interest was the possibility of the presenceDaictylanthus
taylorii (wood rose). This has been known to occur in a protective na
area that extends inside the boundary of Paroa (PAEG®1). It is
possible that it may occur in unplanted and regenerating areas of the fo
The most useful and pragmatic technigde2 NJ RS G SOG Ay :
@dzt y SNI o f S@pleltbie guycontehtsiof ppgsum during the mon
of February, March and ApriDuring this period the wood rose is in flowe
A gut content sample was undertaken in the past but revealed no Aic
further sample may be warranted as harvesting approaches the |
indigenous stand LEFB.

Bats are an important ecological associate of wood rose as well
threatened species in their own right. No bat surveys have been carrie
to date as theDepartment of Conservation did not expect that surve
would be of any use. This will be reviewed in the curfegearperiod of
this plan.

Rare kakabeak have been found in the general locality of Tolaga Bay.
have specifically been found in Pargadaiscussions with@C indicate this
is relatively unlikely due to feral goat populatiom$owever,the species is
f A0SR dzyRSNJ t C hfaSy [GRQa 3Idzi
seen.

Tablel6: Rare and threatened species reported in Refforest

New Zealand Threat Classificatiol

System Category Species Total
Nationally Critical Kakabeak 1
New Zealand Falcon 14
Nationally Vulnerable North Island Weka (Gallirallus auGreyii) 1
North Island Kaka 1
Long Tailed Bat (North Is) 1
Declining Striped Skink 2
Not Threatened Kereru 18
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Fish PF Olsen uses the Freshwater Environments of New Zealand (F
models to inform the potential for threatened fish species that ma
present in streams affected by operations andetessary any response
such a presence.

Primary management actions in relation to fish, in addition to those al

covered under water quality are:

1 Development and maintenance of a register of crossings ar
inspection routine to ensure fish passag

Sound design and construction of all new stream crossings,
Timing of in bed crossing construction to avoid peak spawning p

Minimising damage to streamside environments and provisic
setbacks where they were not originally present,

1 Identification of, and avoidance and/or buffering of waterbot
during aerial spraying for replanting aBathistromacontrol or aerie
fertilisation if ever required,

1 Protection of any wetlands identified within the plantation matrix

Avifauna While the local lists of threatened bird species are much more extet
most of those species habitats are shore, sea, estuarine and rive
focussed. Of the forest birds, many of the more common species liste
be expected to be regularly within or traesit through the plantatio
forests.

Primary management actions in relation to avifauna are:
1 Adherence to industry protocols developed for management o
falcon and kiwi

1 Inclusion of threatened species sightings into the PF Olsen sic
database, and subsequently into the NZ Forest Owners Nature\W
Biodiversity in Plantations Project

1 Minimising damage to natural forest areas and any small wetland
scrublands during harvest and reforestation, particularly any
systems that akady form natural corridors through the larg
plantation areas

1 Promotion of the development of improved riparian corridors &
harvest and

1 Cooperation with neighbouring landowners undertaking vertebi
pest control within the wider area.
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CITES gzies CITES (the Convention on International Trade in Endangered Species
Fauna and Flora) is an international agreement between government:

Its aim is to ensure that international trade in specimens of wild animal
plants does not threaten the survival of the species in the wild, a
accords varying degrees of protection to more than 34,8p@ciesof
animals and plants.

The full list of New Zealand CITES listed species are available in the
online athttp://www.doc.govt.nz/about
doc/role/international/endangereespecies/citesspecies/nzciteslisted

species/
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