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1. LƴǘǊƻŘǳŎǘƛƻƴ 

 

Foundation 
Principle 

United Forestry Group Ltd is committed to adopt the Forest Stewardship 
Council (FSC) Principles and to meet their Criteria and the FSC standards of 
good forest management.  These standards include ecological, social and 
economic parameters.  
 
United Forestry Group Ltd is committed to the PF Olsen FSC Group Scheme 
that is implemented through the Group Scheme Member Manual and 
associated documents. 

 

About this plan This document provides a summary of the forest management plan and 
contains: 
 

¶ Management objectives; 

¶ A description of the land and forest resources; 

¶ Environmental safeguards; 

¶ Identification and protection of rare, threatened and endangered 
species; 

¶ Rationale for species selection, management regime and harvest 
plan and techniques to be used; 

¶ Appropriate management of unstocked reserve areas; 

¶ Maps showing plantation area, legal boundaries and protected 
areas; 

¶ Provisions for monitoring and protection. 
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The Landscape Context 

2. ¢ƘŜ CƻǊŜǎǘ [ŀƴŘ 

 

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

¶ Location and access; 

¶ Topography; 

¶ Soils; 

¶ Climate; 

¶ Legal ownership and tenure. 

 

Legal ownership The forest is legally described on certificate of titles as follows: 
 

Identifier Legal Description Area (ha) 

WN12A/1411 
Part Deposited Plan A/1606 and Part 

Section 54 Horokiri Valley District 
46.9784 

17138 Lot 2 Deposited Plan 304212 50.4630 

WN389/200 Edged Green Deposited Plan 8760 140.4983 

WNA1/335 Part Lot 5 Deporited Plan 8106 143.5850 

 
The tenure is freehold. 

 

Forests & 
location 

Fernhill Forest is located off Fernhill Drive / Flightys Road, which in turn are 
located in the Moonshine Valley, Porirua, Wellington.  Internal forest roads 
provide access to all parts of the forest. 
 
The location of the forest in relation to potential markets, as well as the 
ŦƻǊŜǎǘΩǎ ƭƻŎŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ǿƛŘŜǊ ²ŜƭƭƛƴƎǘƻƴ wŜƎƛƻƴΣ is listed in Table 1 
below, and shown in Map 1. 
 
Table 1. Distance from forest to log markets 

Potential Market 
or Export Port 

Distance from 
Forest (km) 

Log Market Type 

Wellington Port 30 Export 

Featherston 40 Domestic Sawlog 

Masterton 75 Domestic Sawlog 

Levin 83 Domestic Sawlog 

Foxton 93 Domestic Sawlog, Posts & Poles 

Dannevirke 180 Pruned Sawlog 
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Topography 
 
 

The regional topography incorporates the steep, high, dissected hills and 
mountains of Tararua and Rimutaka Ranges, rising to 1,571m in the central 
Tararua Range (Mitre Peak), heavily faulted and broken by major rivers 
with steep hill slopes dropping to small river flats. Many rivers are gorged 
near the foothills of the area, with some valleys in central Tararuas 
possibly being of glacial origin. The southern coastline includes the uplifted 
beaches of Turakirae Head. 

 

Soils Fernhill Forest resides in an area where steepland soils (from greywacke 
geology) form mainly shallow, stony and strongly leached to podzolised 
soils with low natural fertility. The land is mainly in forest or induced scrub 
and gorse and there are small areas of shallow stony alpine soils on 
mountain tops.  
 

At lower altitudes with lower rainfalls the soils become less leached and 
more fertile. The hill soils of the area range from moderately leached with 
yellowish brown, well-structured silty subsoils developed under hardwood 
forest to strongly leached soils with compact, pale coloured impermeable 
clayey subsoils formed under beech.  
 

Deep silty, well drained soils from Pleistocene drift or loess also form 
under moderate rainfalls. With increasing altitude and rainfall, soils 
become more strongly leached, with poorer drainage and peaty topsoils. 

 

Climate12 
 

The climate and weather of the Wellington region is characterised by 
strong variations in space and time, and strongly influenced by the 
presence of the Cook Strait and the rugged local topography. In general, 
the climate of the region is a reflection of the general disturbed westerly 
flow, with interspersed anticyclones, modified in specific places by the 
local topography. The region, as a whole, is generally sunny and windy 
compared with other parts of New Zealand. 
 

Westerly winds predominate, with gale force winds common. Low cloud 
covers the ranges for prolonged periods. The area experiances high 
rainfall, ranging from 1,600 mm p.a. at the lower altitudes where fernhill 
forest is located, to 8,000 mm and occasionally as high as 10,000mm in the 
central Tararua Range. Some high intensity rainfalls are recorded. 
 

Temperature: The mean annual temperature is around 11 to 14 °C. 

 
 

                                                        
1 Chappell, P.R. 2014. The climate and weather of Wellington. NIWA Science and Technology Series 65, 44 pp. 
2 Department of Conservation. 1987. Ecological Regions and Districts of New Zealand. Booklet to accompany SHEET 3: 
descriptions of Districts in central New Zealand, from Eastern Wairarapa to Akaroa; also Chathams, not shown on map. 

https://www.doc.govt.nz/documents/science-and-technical/ecoregions3.pdf
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aŀǇ м - CƻǊŜǎǘ [ƻŎŀǘƛƻƴ aŀǇ  
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3. ¢ƘŜ .ǊƻŀŘŜǊ [ŀƴŘǎŎŀǇŜ 

 

Ecological 
Districts 

Fernhill Forest is located within the Tararua Ecological District (Figure 1).  Prior 
to significant human habitation almost the total area was forested, the 
vegetation types reflecting the passage of time since local volcanic activity, 
with the soils and geology resulting from such periods. Most of the soils within 
the Tararua District are unfertile due to the moderate to high leachability of 
the soils. Silver beech dominated in the montane and subalpine forests, while 
red beech/kamahi forests and rata/kamahi forest dominated the western 
Tararua foothills. Rimu, Hall's totara and miro are found throughout the 
District, and hard beech also occurs. In the Rimutaka Range, there were 
extensive stands of silver beech, hard beech, black beech and some red beech, 
while the lowland hardwood forests of Rimutaka Range were a complex 
mosaic of hardwood species with isolated podocarps. Rata/kamahi forest and 
scrub dominated at lower altitudes, replaced near the coast by manuka, flax 
and Cassinia.   
 
Subsequent human, and particularly European settlement, saw large areas of 
the northern Rimutaka Range become covered in gorse following fires which 
spread from land clearing. Areas of lowland grassland in the Rimutaka Range 
are also typically a result of land clearing and wildfires. Pockets of plantation 
forests can be found throughout the district.  
 
Introduced mammals include red deer, goats, pigs and possums, sheep, 
rabbits, hares.  
 
The Fernhill Forest is located within this context, surrounded on two sides by 
other plantation forests. The remaining boundaries consist of farmland, 
lifestyle blocks and urban subdivisions. In this context, Fernhill Forest, and its 
associated small indigenous reserves, will only  provide modest ecological and 
biodiversity service. However, Fernhill will provide soil erosion and water 
quality services to the benefit of the Pauatahanui Inlet and Stream.  
 

 
Figure 1. Fernhill Forest Ecological District 
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Protective Status Table 2 shows vegetation types as required by the FSC National Standard 
for Plantation Forest Management in New Zealand revised in 2013. 

 

Table 2. Protective status of the ecological landscape 

LENZ Classification C2.1 F1.4 F7.2 

Original (pre-Maori) area of ecosystem type  
237,151 ha 

100 % 
290,292 ha 

100 % 
558,709 ha 

100 % 

Natural ecosystem area remaining 
10,197.5 ha 

4.3% 
177,658.7 ha 

61.2 % 
188,843.6 ha 

33.8 % 

Proportion of remaining natural ecosystem under 
protection  

1,794.8 ha 
17.6 % 

56,317.8 ha 
31.7 % 

104,997.1 ha 
55.6 % 

Area of ecosystem type under protection by certificate 
holder 

0.6 ha 
0.01 % 

25.3 ha 
0.01 % 

35.6 ha 
0.03 % 

Protected areas as a % of management estate 
61.5 ha 
17 % 

Protected areas as a % of the aggregated Group Scheme 
management estate by (Tararua) Ecological District 

61.5 ha 
100 % 

 

Historic and 
Cultural Heritage 
sites 

Records of known archaeological and historical places are maintained in 
the NZ Archaeological Association (NZAA) Site Recording Scheme website 
Archsite NZ3.  PF Olsen subscribes to the system to receive up-to-date data 
on all sites in its managed estates.  Additionally, the Archaeological Site 
Probability model published by the Department of Conservation4 provides 
further guidance on the probability of pre-European archaeological 
evidence existing based on the geographical location of the forest and 
historical occupation of the local area. 
 
Currently, there are no known archaeological sites within Fernhill Forest. 

 
  

                                                        
3 http://www.archsite.org.nz/ 
4 Arnold, G.; Newsome, P.; Heke, H. 2004: Predicting archaeological sites in New Zealand. DOC Science Internal Series 180. 

Department of Conservation, Wellington. 24 p. 
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Threatened 
Environments 
Classification 

The Landcare Threatened Environments Classification (TEC) is an indication 
of how much indigenous vegetation remains within particular 
environments, its legal protection status, and how past vegetation loss and 
legal protection are distributed across New ZŜŀƭŀƴŘΩǎ ƭŀƴŘǎŎŀǇŜΦ  The TEC 
is a combination of three national databases: 
 

¶ Land Environments New Zealand (LENZ)  

¶ Landcover Database 2  

¶ Protected Areas Network 

The TEC models environmental gradients to predict original pre-habitation 
vegetaton type cover as a surrogate for indigenous biodiversity, which 
includes indigenous ecosystems, habitats, and communities; the 
indigenous species, subspecies and varieties that are supported by 
indigenous vegetation; and their genetic diversity. It uses legal protection 
as a surrogate for the relative vulnerability of indigenous biodiversity to 
pressures such as land clearance, extractive land uses, and the effects of 
fragmentation. The TEC is therefore most appropriately applied to help 
identify locations that if occupied by indigenous cover, are likely priorities 
for formal protection against clearance and/or incompatible land uses, and 
for ecological restoration to restore lost species, linkages and buffers. 
 
While Fernhill Forest is predominantly made up of two of the lesser 
threatened environment classes (> 30% left and >20% protected; 20 ς 30 % 
indigenous cover remaining), the western end of the forest displays a 
highly threatened environment (< 10% indigenous cover remains) that 
currently is occupied by a very small area of modified indigenous 
vegetation. 
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aŀǇ нΦ CƻǊŜǎǘ 9ŎƻƭƻƎƛŎŀƭ /ƻƴǘŜȄǘ 
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4. {ƻŎƛƻ-ŜŎƻƴƻƳƛŎ ǇǊƻŦƛƭŜ ŀƴŘ ŀŘƧŀŎŜƴǘ ƭŀƴŘ 

 

Forest history Fernhill Forest was initially established for the purpose of soil conservation 
on land that had proven unproductive for farming.  The forest has had 
several owners, and is currently owned by United Forestry Group Ltd. 

 

Current social 
profile 

Fernhill Forest is situated in a highly populated region, that contains 4.5% 
ƻŦ bŜǿ ½ŜŀƭŀƴŘΩǎ ǘƻǘŀƭ ǇƻǇǳƭŀǘƛƻƴΣ ŀƴŘ ƛǎ ƘƻƳŜ ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ ǘƘƛǊŘ 
largest city.  Increasingly, urban development is encroaching on rural 
areas, including the areas forests. This is due to the growth of both the 
overall population and the growth of Wellington City. With 43.9% of 
²ŜƭƭƛƴƎǘƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ŎƻƴǎƛǎǘƛƴƎ ƻŦ ŦŀƳƛƭƛŜǎ ǿƛǘƘ ŎƘƛƭŘǊŜƴΣ рфΦм҈ ƻŦ ǘƘŜ 
population owning their own homes, and with median weekly rent prices 
increasing, there is rising pressure to open up land for housing 
development. Lƴ CŜǊƴƘƛƭƭ CƻǊŜǎǘΩǎ ŎŀǎŜΣ ǘƘŜǊŜ ŀǊŜ ŜȄƛǎǘƛƴƎ ƘƻǳǎƛƴƎ 
developments and new subdivisions along the western boundary of the 
forest, which will place increased pressure on the forest, its management 
and itΩs social licence to operate, due to the increased public scrutiny. 
 
Fernhill was planted with the primary aim of providing financial return to 
the business owners via export of logs to wellington port. There is 
dispersed forest products processing and permanent forestry harvesting 
infrastructure in the Wellington Region. 
 

Table 3. Key statistics as summarised from 2013 Census5 data 
 

Census Category Wellington NZ 

Ethnicity: European 76.4% 74.0% 

9ǘƘƴƛŎƛǘȅΥ aņƻǊƛ 7.9% 14.9% 

Formal qualifications 91.1% 79.1% 

Unemployment 6.5% 7.1% 

Dominant occupation Professional Professional 

Median income $37,900 $28,500 

Family with children 43.9% 41.3% 

Internet access 86.6% 76.8% 

Home ownership 59.1% 64.8% 

Employed in agriculture, fishing & forestry 0.2% 6.5% 

 

Associations with 
Tangata Whenua 

As freehold tenure, the land has no direct association with Tangata 
Whenua unless archaeological remains were discovered. The iwi to 
consult in such circumstances are Ngņti Toa Rangatira. 

 
 

                                                        
5 http://archive.stats.govt.nz/Census/2013-census/profile-and-summary-reports/quickstats-about-a-
place.aspx?request_value=14438&parent_id=14322&tabname#14438 
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Tenure & 
resource rights 

Further information about this land can be found on the Maori Land Online 
website. 

 

Neighbours 
 
 
 
 
 
 
 
 
 
 
 
 

Neighbours to the forest estate boundaries have a special interest in the 
management of the forest. Activities within the forest may positively or 
negatively impact upon their quality of life or businesses in a number of 
ways, while inappropriately managed operations could create risks of 
adverse health, safety and environmental hazards. Neighbours may use 
the forests for recreational purposes or place reliance on the forests for 
provision of water quality or quantity services. Boundary issues such as 
weed and pest control, access and boundary alignment issues may also 
involve neighbours. 
 
Table 4 lists the forest neighbours and their primary activities. Some or all 
of these parties should be consulted when operations are proposed in 
forest areas adjacent to their boundaries. 
 

 
Table 4. Current forest neighbours 

 
Continued on next page... 

  

Owner/Occupier Contact Details Address 
Location 

(See Map 3) 
Activities 

Greater Wellington Regional 
Council 

  Northern Boundary Forestry 

Daniel Scotson, John Scotson 
and Kylie Richards 

  Eastern Boundary 
Forestry & 
Farming 

Paul and Shirley Harris   
South-eastern 

Boundary 
Farming 

Heather Phillips   Southern Boundary Farming 

KNK Holdings Ltd 
(Kapil Maheshwari) 

  Southern Boundary Forestry 

Jair Valley Developments Ltd 
C/- Husdson Taylor Charted 

Accountants Ltd 
  Western Boundary Sub-division 

G.E.D. Investments Ltd 
(Gerard and Elizabeth Donnelly) 

  Western Boundary Lifestyle 
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ΧŎƻƴǘƛƴǳŜŘ  
 

 
 
 

Owner/Occupier Contact Details Address 
Location 

(See Map 3) 
Activities 

Ann Marie and Robert Smeeton   Western Boundary Lifestyle 

Maureen and Terence Price 
Treadwells Trustees Ltd 

  Western Boundary Lifestyle 

Barbara Hunter   Western Boundary Lifestyle 

Strategic Forestry Consultants 
Ltd 

(Michael Duggan) 
  Southern Boundary Forestry 
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aŀǇ о ς CŜǊƴƘƛƭƭ CƻǊŜǎǘ bŜƛƎƘōƻǳǊǎ 
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Regulatory Environment & Risk Management 

 

5. ¢ƘŜ wŜƎǳƭŀǘƻǊȅ 9ƴǾƛǊƻƴƳŜƴǘ ϧ wƛǎƪ 

 

Regulatory 
considerations 

Forestry operations throughout New Zealand are undertaken within the 
context of a regulatory framework that aims to ensure wider economic, 
social and environmental goals are achieved for the populace as a whole. 
 
Failure to meet regulatory requirements is a key business risk that must be 
managed. The following section summarise key regulatory requirements 
and risk management controls exercised over forestry operations in the 
forests. 

 

Health and 
Safety at Work 
Act 2015 

Leadership, a constant focus on health and safety, and the strong message 
that safety rates as the number one priority ahead of any other business 
driver are all highly important for PF Olsen management. The company 
also takes the following steps to ensure worker health and safety: 

¶ Contractor selection process including emphasis on: 

ï safety systems and track record; 

ï worker skills and training; and 

ï equipment type and standard. 

¶ Work planning. 

¶ Contractor induction. 

¶ Monitoring, including random and reasonable cause drug testing, 
safe work practices and PPE. 

¶ Incident investigation and reporting, including investing in software, 
training and processes development to enable good transparency on 
lag and lead indicators. 

¶ Regular reporting to and interaction with the Client on matters 
related to safety. 

¶ Regular (annual) review and update of the critical risks as identified 
in PF Olsen data sets and from Industry indicators.  Such a review 
shall focus on incidents that have caused harm and/or loss, any 
known cause factors and mitigations and revised controls. 
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Resource 
Management Act 
(RMA) 1991 

The RMA sets up a resource management system that promotes the 
sustainable management of natural and physical resources and is now the 
principal statute for the management of land, water, soil and other 
resources in New Zealand.  The RMA effectively delegates much of the 
rule development and enforcement to local government organisations. 
 
Many individual Council rules will now be superseded by a new 
ƛƴǎǘǊǳƳŜƴǘ ǳƴŘŜǊ ǘƘŜ wa!Σ ǘƘŜ Ψbŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ǘŀƴŘŀǊŘ ŦƻǊ 
tƭŀƴǘŀǘƛƻƴ CƻǊŜǎǘǊȅΩ όb9{-PF), which came into effect on 1 May 2018. The 
NES-PF is designed explicitly to assist streamlining, efficiency and 
consistency in the application of environmental law to the forest industry 
(see next section).  
 
The organisations relevant to the Fernhill Forest are listed in Table 5 and 
contact details for the councils is shown in Appendix 1 
 
Table 5. Regional and District Councils under Fernhill Forest 

 

Under the RMA, each Council has its own planning documents and 
associated rules that have been developed through public process. Some 
forestry operations not covered by the NES may be required to comply 
with the rules relevant to the Council area in which the operations are to 
take place. 

Regional Council6 District Councils 7 

Greater Wellington Regional Council Porirua City Council 

 

National 
Environmental 
Standard for 
Plantation 
Forestry (NES-PF) 

Coming into law on 1 May 2018, the NES-PF is a whole new rule hierarchy 
that applies the same rule set uniformly across most forestry operations in 
all parts of New Zealand. Operations will come under the legal force of this 
RMA instrument, though local Councils will retain the ability to regulate 
specific areas outside the NES-PF, e.g. Significant Natural Areas, 
Outstanding Landscapes, giving effect to the Coastal Policy Statement etc. 
 
The underpinning the structure of the NES-PF is a rule hierarchy linked to 
the erosion susceptibility of the lands upon which forestry operations are 
to be conducted.  
 
Work commissioned by the Ministry of Primary Industries led to the 
ŎǊŜŀǘƛƻƴ ƻŦ ŀ ƴŀǘƛƻƴŀƭ ǎǇŀǘƛŀƭ ƳŀǇΣ ǘƘŜ Ψ9Ǌƻǎƛƻƴ {ǳǎŎŜǇǘƛōƛƭƛǘȅ [ŀȅŜǊΩ ό9{/ύ 
that classifies all of New Zealand into a series of four classes of erosion 
susceptibility from low (green) to very high (red). 

 
Continued on next page... 

                                                        
6 Regional Councils responsible for soil conservation and water and air quality issues 
7 District Councils responsible for land use and biodiversity issues  
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ΧŎƻƴǘƛƴǳŜŘ The stringency of the rules hierarchy, i.e. whether consents are needed 
and the degree to which Councils can apply discretion to the conditions 
attached to a consent, is then tied closely to the recognised erosion 
susceptibility of the lands involved and the risks created by the operations. 
In the case of Fernhill Forest, Table 6 indicates the proportion of the 
productive forest by the respective ESC classes. 
 
In broad terms, harvesting, roading (earthworks) and new afforestation 
operations will need consents in the red zone. Earthworks will need 
consents in orange, and in the green and yellow zones most operations will 
be permitted subject to conditions. The coverage of the erosion classes 
within the estate are illustrated in Map 4. 

 
Table 6. ESC Classes (Erosion Risk) 

 Low Moderate High Very High Very High (8e) Undefined 

Area (ha) 231.94 149.79 - - - - 

Area (%) 60.8% 39.2% - - - - 

 

Heritage New 
Zealand Pouhere 
Taonga Act 2014 

The Heritage Pouhere Taonga Act 2014 provides for the management and 
protection of archaeological sites. Under the HNZPT Act it is an offence to 
modify or destroy an archaeological site without first obtaining an 
authority (consent) from Heritage New Zealand Pouhere Taonga.   
 
Lǘ ƛǎ ǘƘŜ ƭŀƴŘƻǿƴŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ƛŘŜƴǘƛŦȅ ŀƴȅ archaeological sites on 
their land prior to undertaking any work which may disturb or destroy such 
sites.  If a site is found or suspected on any block, protocols specified in 
PF hƭǎŜƴΩǎ 9nvironmental Management System, and any others specifically 
developed in conjunction with Heritage NZ, archaeologists and Iwi or other 
stakeholders, will be observed and the necessary Archaeological 
Authorities obtained with Heritage NZ. 
 
These responses may include, but are not limited to: 

¶ Map and ground surveys to identify, mark and protect known 
heritage sites. 

¶ Iwi consultation and surveys for unknown sites. 

¶ Archaeological Authorities to modify sites if required. 

¶ Accidental Discovery Protocols to stop work, notify Heritage NZ and 
engage experts if sites are discovered during operations.  

Note also that authorities to modify an archaeological site may sometimes 
be required from the local District Council and sites of cultural significance 
are often included in schedules of places and sites of significance in District 
Plans. Updated checks for any sites will be required before any harvesting 
or related earthworks commences. 
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Consents & 
authorities held 

There are currently no resource consents or archaeological authorities 
held that apply to Fernhill Forest. 

 

Emissions 
Trading Scheme 

 

Forests ƛƴ bŜǿ ½ŜŀƭŀƴŘ ŀǊŜ ƎƻǾŜǊƴŜŘ ōȅ ǊǳƭŜǎ ǊŜƭŀǘŜŘ ǘƻ bŜǿ ½ŜŀƭŀƴŘΩǎ 
/ƭƛƳŀǘŜ /ƘŀƴƎŜ wŜǎǇƻƴǎŜ !Ŏǘ ό//w!ύ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎŀǊōƻƴ 
footprint and contribution to associated climate change. 
 
Fernhill Forest was planted prior to 31st December 1989.  As such Fernhill 
ŦƻǊŜǎǘ ƛǎ ƴƻǘ ŀ ΨYȅƻǘƻ /ƻƳǇƭƛŀƴǘΩ ŦƻǊŜǎǘ ŀƴŘ ƛǎ ƴƻǘ ŀ ǇŀǊǘƛŎƛǇŀƴǘ ƛƴ ǘƘŜ b½ 
Emissions Trading Scheme.  However, at harvest, these stands can be 
subject to a deforestation liability equivalent to the tonnes of CO2 
projected to be released from decomposition of the forest at a unit 
financial value determined by the internationally traded emission units. 
This liability is payable if the forest is not replanted or, if left to regenerate 
naturally, does not achieve the regulated heights and stocking densities. 

 

Other relevant 
legislation  

There are numerous other statutes and regulations that impact on forest 
operations.  Forest owners can be held liable for breaches of these Acts 
and may be held responsible for damage to third party property. 
Management processes seek to manage and minimise these risks. 
 
Other relevant legislation is listed in Appendix 2. 
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aŀǇ п ς bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ǘŀƴŘŀǊŘ 9Ǌƻǎƛƻƴ {ǳǎŎŜǇǘƛōƛƭƛǘȅ /ƭŀǎǎŜǎ ƛƴ CŜǊƴƘƛƭƭ CƻǊŜǎǘ 

 
 










































































