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INTRODUCTION

1.

Arborlab Consultancy Services has been engaged by the TUpuna Maunga Authority (the Authority)
to prepare a Tree Removal Methodology (TRM) for the removal of 160 exotic trees that are
growing on Puketapapa — Mt Roskill.

The scope of the report is to identify the most suitable tree removal methodology for the exotic
trees growing within the boundaries of the maunga, outline any trimming requirements to native
trees for the access of machinery and vehicles and to provide tree protection method for trees
that are being retained (if required). All trees in excess of three metres in height, growing within
the boundary of the Maunga have been surveyed and recorded.

Assessment & Selection Factors

3.

4.

Factors relevant in considering the operational requirements of the TRM include; archaeological
sensitive areas, noise distribution, natural features, traffic management, topography, built
features and modifications, tree dimensions, tree numbers, tree structure, health and safety,
method cost and overall efficiency. An assessment and evaluation of these factors, and their
interconnection has determined the TRM.

The removal methodologies have been planned and approved by Treescape Limited.

Puketapapa

5.

Puketapapa (the site) is bordered by residential sites to the west, south and predominantly to the
east. Housing New Zealand (HNZ) own properties to the south and these are scheduled for re-
development in the next 12 months. Dominion Road and the South Western Motorway border a
section of the eastern edge and northern edge of the site. A public vehicle entrance from
Dominion Road accesses the summit (tihi) along the northern and northwestern slopes. A walking
path traverses the northern edge of the site from the cul-de-sac end of Roseman Avenue to
Dominion Road. Two wide, grassed entrances (formerly containing dwellings) access the maunga
from Rosecamp Avenue, including one non-vehicular access point. No other vehicular entrances
are located on the maunga.

The trees growing within the site are an eclectic mix of mature exotic and native trees, including
an allee of phoenix palms growing on the northern slope. The trees are predominantly growing
on the north and northwestern slopes, with a group growing near the lower, southwestern to
southeastern slopes. The trees growing on the northern and northwestern slopes can
predominantly be accessed by machinery and vehicles. Trees growing on the southern slopes are
not vehicle or machine accessible, however, there is a methodology outlined in Section 15.

Operational Management Requirements and Protocols

7.

A set of operational management protocols, focusing on workplace health and safety, operations
and regulatory compliance are contained within Appendix B of this report.

The operational management protocols form a base line for the delivery requirements to ensure
correct outcomes of the project, as well as providing operational reassurance to the Authority. It
is recommended that the contractor is required to adequately demonstrate an operations
management system.
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TREE SUMMARY

9. Intotal 267 trees have been surveyed within the site boundaries, consisting of 185 exotic trees
representing 38 species (including 21 pest plants) and 82 native trees representing 10 species
as detailed in the below table.

Table 1 - Species detail

Species Number

Exotic Trees

Acer negundo
Araucaria heterophylla
Banksia integrifolia*
Betula pendula
Callistemon citrinus

Casuarina cunninghamiana

u b B, R, N N

Cedrus atlantica 'Glauca’

w
-

Cedrus deodara

[EEY

Chamaecyparis lawsoniana

[any
0o

Cotoneaster frigidus
Crataegus laevigata
Cryptomeria japonica
Eriobotrya japonica*
Euonymus europaeus
Feijoa

Ficus carica

Ficus macrophylla

N N N NN P 2 WU,

Frangipani

[y
S

Fraxinus ornus
Grevillea robusta
Jacaranda mimosifolia
Lagerstromeia sp.
Ligustrum lucidum*
Lophostemon confertus

Magnolia grandiflora

N D R R R R R

Palm

Phoenix canariensis* 17

I

Populus alba
Populus yunnanensis
Prunus sp. 12
Quercus ilex 14
Schinus terebinthifolius

Sequoia semperviens

Syagrus romanzoffiana 1
Syzygium smithii 10
Tristaniopsis laurina

Washingtonia robusta
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Native Trees
Coprosma arborea
Cordyline australis
Dodonaea viscosa
Kanuka
Metrosideros excelsa
Metrosideros kermadecensis
Podocarpus totara
Rhopalostylis sapida
Sophora microphylla
Vitex lucens

* Pest Plants

Table 1 - Species detail

A b~ 00

49

o N B N -

21

10. Figure 1 below outlines the growing locations of all trees survey within the maunga. Figure 2
provides a visual reference of the exotic trees removed and retained natives.

' Exotic

' Native Single &
@ Native Trimming Consent

Figure 1 — All tree growing locations
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Figure 2 — Native tree growing location

' Native Single
® Native Trimming Consent

OPERATION PROCEDURES

Tree Removal Options
11. Tree removals can be undertaken using a range of methods which are set out below.

e Manual removal — whole tree felling carried out from the tree base or sectional
dismantling from within the interior of the tree, which can be assisted using ropes to
lower sections to the ground.

e Machine excavator —assists with direction felling, by pushing or pulling with a rope. Also
using a specialised attachment, the excavator can ‘grab’ and cut the tree unassisted and
lower to ground.

e Mobile Elevated Working Platform (MEWP) — used on appropriate ground surfaces the
MEWP can assist access into the tree, tree dismantling and dismantling near powerlines.

e Crane assisted tree removal — lifts sections from within the interior of the tree. Used for
the removal of large tree sections (limited to the crane capacity), at inaccessible or
confined sites.

12. Health and safety, method cost and overall efficiency usually determine the method removal.
However, in this case, there are archaeological sensitive areas, outstanding natural features,
and challenging topography, which collectively narrow the potential options.
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13. The following overhead map includes the archaeological restrictions of the maunga (provided
by Mr Brent Druskovich — Consultant Archaeologist).

Figure 3 — Archaeological features
e RIS =2y

14. The shaded areas within Figure 3, Pink, Red and Orange provide restrictions on the type of
machinery that can be used within that area.

a. Pink area, rubber wheeled and rubber tracked machinery and vehicles only. Careful
tree dismantling so that the ground area is undistributed.

b. Red area, unlimited machine and vehicle access. No restrictions on ground damaged
through removal techniques (however, care will be undertaken during the removals to
ensure ground damage is avoided).

c. Orange area light tracked machinery only.
d. Nonshaded area, ground damage is to be avoided.

Housing New Zealand Sites

15. HNZ are clearing a number of sites that border the maunga. During this process HNZ will allow
crane access on these sites to assist with the tree removal. The crane access is limited to a
specific period of time between the removal of the existing buildings and the development of
the site. The sites identified to provide assistance with the tree removals are highlighted in
Figure 4 below as green areas. The application will be made on the basis of having access to
these sites, which are 3-9, 11 and 55 Roseman Avenue.
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16. The following methods have been determined for the tree removals. Methods outlined within
the table that have one or more methods denotes where there is more than one method that
could be used.

Table 2 — Removal methods and tree count

Removal Method Tree count per method
Crane 87
Crane / Excavator (Grab 5m from Road) / Manual 21
Crane / Manual 6
Crane within HNZ sites 26
Manual 1
Manual / MEWP / Crane 2
Manual / MEWP / Excavator 17
Exotic trees being retained 25

17. The overhead map (Figure 4) below, provides tree removal methodologies in accordance with
the archaeological restrictions. The blue shaded circles provide a visual reference of crane use
and reach (based on using a 170 tonne crane from NZ Crane Hire, which has a 60 metre radius
reach). Trees growing within the red areas can be removed using any method available. Some
smaller trees growing on the southern slope will be removed manually and processed on site
with a tracked chipper, which will remain within the orange highlighted area. The tracked
chipper will be craned into the orange area from the HNZ sites. Due to weight restrictions, the
use of heavy vehicles and machinery is not possible on the tihi. A full complement of the trees
and the methods of their removal is contained in Appendix A of this report.

18. Due to physical constraints, twenty-five trees growing on the southeastern slope of the
maunga will be retained and are not subject to this report.
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Figure 4 — Tree removal methods overlay
= '- _‘\ —— ~\ -I'!"’ /& ;@ -

Removal Method
O Crane
@ Trees being retzined
@ HNZCrane
@ Manual
| Crane Radius 60m
Highlighted Areas
" Pink Archaelogical
""" Red Archaelogial
[ Processing Areas
" Orange Archaelogil

19. There is an allee of phoenix palm trees growing on the northern slope of the site. These trees
predominantly are growing within the red shaded area as outlined in Figures 3 and 4. It is
proposed to remove these trees using a combination of MEWP, excavator and/or manual
removal. Due to the weight and complexities of removing this species these options are
considered the safest and most cost effective. Some ground damage may occur due to the
removal of these palms, however, it is intended to mitigate potential damage by using impact
reduction techniques, which includes crash mats, used tires, etc.

Processing

20. Tree processing for this operation will involve transferring the material from the processing
site, cutting to size, processing through the wood chipper and log extraction (where needed).
Typically, the processing site will involve large machinery such as trucks, wood chippers,
transporters and excavators. This area will be tightly controlled and isolated. Trucks and
machinery will be manoeuvred only within the processing area, which will be clearly
demarcated. The processing site at the northern end of Roseman Avenue will not be used for
more than 10 days.

21. The Authority’s preference is that, with the exception of specific logs that may be suitable for
carving, the material is mulched and retained on site. Where surplus to requirements, the
mulch, logs and debris will be removed off site.

22. Limited processing of the phoenix palms will take place. Where required, fronds removed from
the palm will be processed through the wood mulcher. The remainder of the tree will be
loaded on trucks and removed from site.

Puketapapa Tree Removal Methodology 9
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23. Trees being removed with the assistance of the crane will use the red shaded areas shown in
Figure 4 and the HNZ sites.

24. In general, stumps will be left as close as practical to ground level, however, in some cases this
will be problematic to achieve — for example large trees with prominent buttress roots. Where
this is the case, the stumps may be left up to one metre above ground level, unless otherwise
instructed by the Authority.

Work Duration

25. Treescape Limited has provided an estimated works duration for the identified tree removals.
Overall it is expected that the total project operation for the tree removals of this works site
will be 24 days. Alterations to tree removal methodologies may alter the days to complete the
works.

ACCESS TRIMMING

26. Two protected native trees are proposed to be trimmed to allow access of the crane and high
sided vehicles. The trees are growing adjacent to the public vehicle accessway. The two trees
(Trees 194 and 249) are mature pohutukawa. The trimming will require the removal of two
branches in excess of 100mm in diameter (one branch on each tree). It has been assessed the
removal of these branches will have a negligible adverse effect on the trees’ health, safety and
amenity value.

ons

Figure 5 — Tree trimming growing locati

N S

£ N

Legend

® Native Trimming Consent ‘
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27. The trimming will only occur as a worst case scenario; if the vehicles can manoeuvre past these
trees without interference then no trimming will take place. If trimming is required, the two
trees will be trimmed to modern arboricultural techniques by a qualified arborist.

PROTECTION, MITIGATION AND COMPLIANCE

28. All works will be undertaken in a manner that avoids damage to trees being retained on the
maunga. This will be achieved through the demarcation of the retained trees’ rootzone with
a visual structure, such as ‘pigtail’ standards and tape. Any tree dismantling will take in
consideration of tree protection and the methods altered to suit.

29. The removal of the identified trees is part of an overall restoration project that includes
mitigation planting. A planting and restoration plan have been commissioned by Tupuna
Maunga Authority and will form part of the resource consent application.

30. It is proposed that the tree removal works is audited for the duration. This will ensure that the
delivery of the works, timings, quality and works mitigation is satisfactory for the TUpuna
Maunga Authority. The contractors engaged to undertake the works will agree to supply the
TUpuna Maunga Authority auditing reporting.

DISCUSSION AND CONCLUSION

31. The whole works period is expected to take 24 days.

32. The tree removal methodology has been designed to avoid damage to the archaeological,
landscape and natural values of the maunga, adopt the safest methodology and to minimise
disruption to the stakeholders and residents bordering the maunga.

Puketapapa Tree Removal Methodology 11
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APPENDIX A — TREE INVENTORY

Native Tree Inventory

Canopy

Id Height Girth range | spread Overall Trim req. (consent
No. | Species range (m) | (mm) range (m) |Age class condition required)

4 | Vitex lucens 8-12 1000-1500 4-10 Mature Average

5 | Metrosideros excelsa 4-8 1500-2000 4-10 Mature Average
42 | Metrosideros excelsa 0-4 0-400 0-4 Juvenile Good
43 | Metrosideros excelsa 0-4 0-400 0-4 Juvenile Good
44 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
45 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
46 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
47 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
51 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
52 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
53 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
54 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
55 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
56 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
57 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
58 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
59 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Good
60 | Cordyline australis 0-4 0-400 0-4 Juvenile Good
61 | Metrosideros excelsa 0-4 0-400 0-4 Juvenile Good
62 | Metrosideros excelsa 0-4 0-400 0-4 Juvenile Good
63 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Good
64 | Metrosideros excelsa 0-4 0-400 0-4 Juvenile Good
98 | Rhopalostylis sapida 0-4 0-400 0-4 Early-mature |Average
101 | Sophora microphylla 4-8 400-1000 4-10 Mature Average
106 | Cordyline australis 4-8 400-1000 0-4 Mature Average
109 | Cordyline australis 4-8 400-1000 0-4 Mature Average
110 | Cordyline australis 4-8 400-1000 0-4 Mature Average
112 | Cordyline australis 4-8 400-1000 0-4 Mature Average
113 | Cordyline australis 4-8 400-1000 0-4 Mature Average
157 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average
158 | Dodonaea viscosa 4-8 1000-1500 0-4 Senescent Poor
159 | Dodonaea viscosa 4-8 1000-1500 0-4 Senescent Poor
160 | Dodonaea viscosa 4-8 1000-1500 0-4 Senescent Poor
161 | Dodonaea viscosa 4-8 1000-1500 0-4 Senescent Poor
162 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average
163 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average
164 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average
165 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average

Puketapapa Tree Removal Methodology
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Native Tree Inventory

Canopy

Id Height Girth range | spread Overall Trim req. (consent
No. | Species range (m) | (mm) range (m) |Age class condition required)
166 | Metrosideros excelsa 4-8 2000-2500 10-15 Late-mature |Average
167 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
168 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
169 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
170 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
171 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
176 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
177 | Metrosideros excelsa 0-4 0-400 4-10 Mature Average
178 | Vitex lucens 4-8 1000-1500 10-15 Mature Average
179 | Metrosideros excelsa 4-8 1000-1500 10-15 Mature Average
180 | Cordyline australis 0-4 0-400 4-10 Mature Average
181 | Cordyline australis 0-4 0-400 4-10 Mature Average
182 | Metrosideros excelsa 0-4 0-400 4-10 Mature Average
183 | Metrosideros excelsa 0-4 0-400 4-10 Mature Average
184 | Metrosideros excelsa 0-4 0-400 4-10 Mature Average
185 | Metrosideros excelsa 4-8 400-1000 4-10 Mature Average
186 | Vitex lucens 4-8 2500-3000 10-15 Mature Average
187 | Metrosideros excelsa 4-8 2500-3000 10-15 Mature Average
192 | Metrosideros excelsa 4-8 2500-3000 10-15 Mature Average
193 | Metrosideros excelsa 4-8 2500-3000 10-15 Mature Good
194 | Metrosideros excelsa 4-8 1000-1500 0-4 Senescent Very Poor Yes
197 | Metrosideros excelsa 4-8 1000-1500 0-4 Mature Good
198 | Metrosideros excelsa 0-4 400-1000 0-4 Mature Poor
201 | Kanuza 4-8 400-1000 0-4 Early-mature |Average
208 | Kanuza 4-8 0-400 0-4 Early-mature |Average
209 | Kanuza 4-8 0-400 0-4 Early-mature |Average
210 | Kanuza 4-8 0-400 0-4 Early-mature |Average
220 | Kanuza 4-8 0-400 0-4 Mature Average
221 | Kanuza 4-8 0-400 0-4 Mature Average
231 | Metrosideros excelsa 8-12 5000+ 20-30 Late-mature |Poor
233 | Vitex lucens 8-12 2000-2500 15-20 Mature Good
235 | Metrosideros excelsa 4-8 2000-2500 4-10 Mature Average
236 | Metrosideros excelsa 4-8 2000-2500 4-10 Mature Average

Metrosideros
240 | kermadecensis 4-8 1000-1500 4-10 Late-mature |Poor
247 | Vitex lucens 8-12 2000-2500 15-20 Mature Good
248 | Vitex lucens 8-12 2000-2500 15-20 Mature Good
249 | Metrosideros excelsa 8-12 3000-3500 4-10 Mature Average Yes
271 | Podocarpus totara 12-16 |2000-2500 10-15 Mature Poor
272 | Podocarpus totara 12-16 |2000-2500 10-15 Mature Good
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Native Tree Inventory
Canopy
Id Height Girth range | spread Overall Trim req. (consent
No. | Species range (m) | (mm) range (m) |Age class condition required)
273 | Vitex lucens 8-12 2000-2500 15-20 Mature Good
277 | Sophora microphylla 4-8 1000-1500 4-10 Mature Average
278 | Metrosideros excelsa 4-8 1000-1500 4-10 Mature Average
279 | Coprosma arborea 4-8 1000-1500 4-10 Mature Average
Exotic Tree Inventory
Height |Girth Canopy
Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)
1| Crataegus laevigata 0-4 1000-1500 | 0-4 Mature Poor Retain
2 | Crataegus laevigata 0-4 1000-1500 | 4-10 Mature Poor Retain
3| Crataegus laevigata 4-8 1000-1500 | 4-10 Mature Poor Retain
7| Prunus sp. 4-8 400-1000 |4-10 Mature Poor Manual
8 | Syzygium smithii 4-8 1500-2000 | 4-10 Mature Average Retain
9 | Syzygium smithii 4-8 1500-2000 | 4-10 Mature Average Retain
10| Syzygium smithii 4-8 1500-2000 | 4-10 Mature Average Retain
11| Syzygium smithii 4-8 1500-2000 |4-10 Dead Dead Retain
12 | Syzygium smithii 4-8 1500-2000 | 4-10 Dead Dead Retain
13 | Crataegus laevigata 4-8 1500-2000 | 4-10 Mature Average Retain
14| Populus yunnanensis 8-12 2500-3000 | 15-20 Mature Good HNZ Crane
15 | Cedrus deodara 4-8 400-1000 |0-4 Mature Good Retain
16 | Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
17 | Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
18 | Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
19 | Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
20| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
21| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
22| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
23| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
24| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
25| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
26 | Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
27| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
28| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
29 | Crataegus laevigata 4-8 1500-2000 | 4-10 Mature Average Retain
30| Cedrus deodara 4-8 3000-3500 | 15-20 Mature Good Retain
31| Cedrus deodara 8-12 3000-3500 | 15-20 Mature Good HNZ Crane
32| Syzygium smithii 8-12 1500-2000 | 10-15 Mature Average HNZ Crane
33 | Syzygium smithii 8-12 1500-2000 | 10-15 Mature Average HNZ Crane
34 | Syzygium smithii 8-12 1500-2000 | 10-15 Mature Average HNZ Crane
Puketapapa Tree Removal Methodology 14
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Exotic Tree Inventory
Height |Girth Canopy

Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)

35 | Syzygium smithii 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

36 | Syzygium smithii 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

37 | Populus yunnanensis 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

38 | Populus yunnanensis 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

39 | Populus yunnanensis 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

40 | Populus yunnanensis 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

41 | Populus yunnanensis 8-12 1500-2000 | 10-15 Mature Average HNZ Crane

48 | Prunus sp. 0-4 0-400 0-4 Mature Good Crane / Manual

49 | Prunus sp. 0-4 0-400 0-4 Mature Good Crane / Manual

Crane / Excavator
(Grab 5m from Road) /

50| Prunus sp. 4-8 1000-1500 | 4-10 Mature Good Manual

65 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

66 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

67 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

68 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

69 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

70 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

71 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

72 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

73 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

74 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

75 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

77 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane

78 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

79 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

80 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

81 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

82 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Crane

83 | Cedrus deodara 4-8 2000-2500 | 4-10 Mature Good HNZ Crane

84 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

85 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

86 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

87| Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

88 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

89| Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

90 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

91 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

92 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

93 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane

94 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane
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Exotic Tree Inventory

Height |Girth Canopy
Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)
95 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane
96 | Cedrus deodara 8-12 2000-2500 | 4-10 Mature Good HNZ Crane
99 | Magnolia grandiflora 4-8 2000-2500 | 4-10 Mature Average |Crane
100 | Banksia integrifolia 8-12 2000-2500 | 10-15 Mature Average |Crane
103 | Callistemon citrinus 4-8 400-1000 |4-10 Mature Average |Crane
104 | Tristaniopsis laurina 4-8 400-1000 |4-10 Mature Average Crane
105 | Palm 0-4 0-400 0-4 Mature Average Crane
107 | Lagerstromeia sp. 4-8 400-1000 |4-10 Mature Average Crane
108 | Betula pendula 4-8 400-1000 |4-10 Mature Average |Crane
Early-
111 | Palm 0-4 0-400 0-4 mature Average Crane
114 | Syagrus romanzoffiana 4-8 1000-1500 | 0-4 Mature Average Crane
Early-
115 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
116 |Jacaranda mimosifolia 0-4 400-1000 |0-4 Mature Average |Crane
Early-
117 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
Early-
118 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
119 | Frangipani 4-8 400-1000 |0-4 Mature Average |Crane
120 | Frangipani 4-8 400-1000 |0-4 Mature Average Crane
121 | Ficus carica 0-4 400-1000 |(0-4 Mature Average Crane
122 | Eriobotrya japonica 0-4 0-400 0-4 Mature Average |Crane
123 | Ficus carica 0-4 0-400 0-4 Mature Average Crane
Early-
124 | Feijoa 0-4 0-400 0-4 mature Average Crane
Early-
125 | Prunus sp. 0-4 0-400 0-4 mature Average Crane
126 | Washingtonia robusta 8-12 1500-2000 | 0-4 Mature Average Crane
128 | Washingtonia robusta 8-12 1500-2000 | 0-4 Mature Average Crane
Early-
129 |Feijoa 0-4 0-400 0-4 mature Average Crane
130 | Lophostemon confertus 8-12 2500-3000 | 10-15 Mature Good Crane
Early-
131 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
Early-
132 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
Early-
133 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
Early-
134 | Prunus sp. 4-8 0-400 0-4 mature Average Crane
Early-
135 | Populus alba 4-8 400-1000 |[15-20 mature Average Crane
Early-
136 | Populus alba 4-8 400-1000 |[15-20 mature Average Crane
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Exotic Tree Inventory
Height |Girth Canopy
Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)
Early-
137 | Populus alba 4-8 400-1000 |15-20 mature Average |Crane
138 | Populus alba 16-20 |2500-3000 | 15-20 Mature Average |Crane
139 | Fraxinus ornus 8-12 1500-2000 | 4-10 Mature Average Crane
140 | Fraxinus ornus 8-12 1500-2000 | 4-10 Mature Average Crane
141 | Fraxinus ornus 8-12 1500-2000 | 4-10 Mature Average Crane
142 | Fraxinus ornus 8-12 1500-2000 | 4-10 Mature Poor Crane
143 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
144 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
145 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
146 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
147 | Quercus ilex 8-12 1000-1500 | 4-10 Mature Good Crane
148 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
149 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
150 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
151 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
152 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
153 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
154 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
155 | Quercus ilex 8-12 1500-2000 |4-10 Mature Good Crane
156 | Quercus ilex 8-12 1500-2000 | 4-10 Mature Good Crane
172 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Crane
173 | Araucaria heterophylla 8-12 1500-2000 | 4-10 Mature Good Crane
174 | Araucaria heterophylla 8-12 1500-2000 | 4-10 Mature Good Crane
175 | Araucaria heterophylla 8-12 1500-2000 | 4-10 Mature Good Crane
Early-
188 | Araucaria heterophylla 4-8 1000-1500 | 4-10 mature Good Crane
190 | Ficus macrophylla 16-20 |4000-5000 |20-30 Mature Average Crane
191 | Ficus macrophylla 16-20 |4000-5000 | 20-30 Mature Average |Crane
196 | Araucaria heterophylla 20-25 [2000-2500|10-15 Mature Average Crane
Crane / Excavator
(Grab 5m from Road) /
199 | Cotoneaster frigidus 0-4 400-1000 |4-10 Mature Average Manual
Crane / Excavator
(Grab 5m from Road) /
200 | Banksia integrifolia 4-8 1000-1500 |4-10 Mature Average Manual
Crane / Excavator
(Grab 5m from Road) /
202 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Manual
Crane / Excavator
(Grab 5m from Road) /
203 | Fraxinus ornus 4-8 1000-1500 | 4-10 Mature Average Manual
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Exotic Tree Inventory

Id
No.

Species

Height
range
(m)

Girth
range
(mm)

Canopy
spread
range (m)

Age class

Overall
condition

Removal methods (/ =
optional)

204

Fraxinus ornus

4-8

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

205

Cotoneaster frigidus

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

206

Cotoneaster frigidus

0-4

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

207

Cotoneaster frigidus

0-4

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

211

Casuarina cunninghamiana

8-12

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

212

Casuarina cunninghamiana

8-12

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

213

Casuarina cunninghamiana

8-12

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

215

Casuarina cunninghamiana

8-12

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

216

Euonymus europaeus

400-1000

4-10

Juvenile

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

217

Euonymus europaeus

0-4

400-1000

4-10

Juvenile

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

218

Cotoneaster frigidus

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

219

Cotoneaster frigidus

0-4

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

222

Cotoneaster frigidus

0-4

400-1000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

223

Magnolia grandiflora

4-8

1500-2000

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

224

Grevillea robusta

4-8

1500-2000

4-10

Late-mature

Very Poor

Crane

225

Schinus terebinthifolius

4-8

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

226

Schinus terebinthifolius

4-8

1000-1500

4-10

Mature

Average

Crane / Excavator
(Grab 5m from Road) /
Manual

227

Chamaecyparis lawsoniana

4-8

1000-1500

0-4

Scenscent

Very Poor

Crane / Manual
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Exotic Tree Inventory
Height |Girth Canopy
Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)
228 | Cedrus atlantica 'Glauca’ 4-8 400-1000 |0-4 Mature Average Crane / Manual
229 | Cedrus atlantica 'Glauca’ 4-8 1000-1500 | 0-4 Mature Average |Crane / Manual
230 | Ligustrum lucidum 4-8 1000-1500 | 0-4 Juvenile Good Crane / Manual
232 | Schinus terebinthifolius 4-8 1000-1500 |4-10 Mature Average |Crane
234 | Magnolia grandiflora 4-8 2000-2500 | 10-15 Mature Average |Crane
237 | Acer negundo 4-8 1000-1500 |4-10 Mature Good Crane
238 | Acer negundo 4-8 1000-1500 |4-10 Mature Good Crane
239 | Cryptomeria japonica 8-12 1500-2000 | 4-10 Mature Good Crane
241 | Cedrus atlantica 'Glauca’ 4-8 1000-1500 |4-10 Mature Average |Crane
Early-
242 | Sequoia semperviens 4-8 1000-1500 | 0-4 mature Average Crane
243 | Schinus terebinthifolius 4-8 1000-1500 |4-10 Mature Average |Crane
244 | Magnolia grandiflora 4-8 1500-2000 | 10-15 Mature Average |Crane
245 | Cedrus deodara 16-20 |1500-2000|10-15 Mature Average Crane
246 | Schinus terebinthifolius 4-8 1000-1500 |4-10 Mature Average |Crane
Manual / MEWP /
250 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
251 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
252 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
253 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
254 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
255 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
256 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
257 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
258 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
259 | Phoenix canariensis 12-16 |2000-2500|4-10 Mature Average Excavator
Manual / MEWP /
260 | Phoenix canariensis 12-16 |2000-2500|4-10 Mature Average Excavator
Manual / MEWP /
265 | Phoenix canariensis 12-16 |2000-2500|4-10 Mature Average Excavator
Manual / MEWP /
266 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
267 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
268 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
269 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
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Exotic Tree Inventory

Height |Girth Canopy
Id range |range spread Overall Removal methods (/ =
No. |Species (m) (mm) range (m) Age class condition |optional)
Manual / MEWP /
270 | Phoenix canariensis 12-16 |2000-2500 |4-10 Mature Average Excavator
Manual / MEWP /
275 | Cedrus atlantica 'Glauca’ 8-12 2000-2501 | 15-21 Mature Average |Crane
Manual / MEWP /
276 | Cedrus atlantica 'Glauca’ 8-12 2000-2501 | 15-21 Mature Average |Crane
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APPENDIX B: RECOMMENDED OPERATIONAL MANAGEMENT REQUIREMENTS

Environmental Management
The chosen contractor will produce a detailed plan showing the processes and procedures to be employed on
site to ensure the service meets all of the legislative / regulatory requirements.

Resource Plan

A detailed plan showing the resources (equipment and labour) the contractor will use to ensure the works meet
all of the requirements. This agreement would detail the number of staff, qualification levels and competencies
with regard to arboricultural operations. This plan will also include management of response work requests,
including 24/7 call centre or equivalent processing to take account of incidents which could arise at the site.

Traffic Management Plan
The contractor will provide a detailed plan showing processes and procedures to ensure that appropriate traffic
management systems are used to ensure the work processes will meet all of the legislative requirements:

(i) The contractor is to adopt/develop, implement and manage suitable generic and specific traffic
management plans (TMPs) so that the works requiring public highway access can be undertaken in
accordance with the relevant legislative requirements;

(ii) Temporary traffic control shall be in accordance with 'The NZTA Code of Practice for Temporary Traffic
Management' and any other Codes of Practice adopted by the Authority, depending upon the specific
traffic control requirements for the site.

Relationship Management Plan

The contractor shall produce plan showing the processes and procedures to ensure all communications relating
to the management and operation of the works and provides a ‘no surprises’ regime. This is likely to be a high
profile undertaking and regular exchanges of information will be required to field potential external queries
and inform timely intervention where matters unexpectedly deviate from the plan.

Emergency Work Plan
The contractor shall produce a detailed plan showing the processes and procedures to manage any Emergency
Work that is required to be undertaken as part of the works.

Business Continuity Plan
The contractor will produce plan showing the processes and procedures to manage uninterrupted continuation
of the works.

Risk Mitigation Plan

The contractor will produce plan showing the processes and procedures to manage risk assessment and
management of risks identified by the contractor. The contractor will need to ensure Public liability cover of at
least $2 million indemnity is current for the duration of the works.

Information and Reporting
The contractor will produce plan showing the processes for gathering, managing, checking and reporting
information;

Billing

The contractor will produce plan showing the processes for ensuring invoicing is on time, with enough
information for the Authority to be able to easily ask questions, understand what is being billed for, and assess
the progress of works to date.
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Quality Management Plan (QMP)
A detailed Quality Management Plan should be provided by the contractor.

It may prove expedient for the Authority to agree with any prospective contractor the standard to be adopted
for the purposes of the contract as a baseline reference point. The content of the Quality Management Plan
should include but not be limited to:

e Quality management processes to ensure all works are delivered to the appropriate standard and
comply with all relevant industry practises and legislation;

e A compliments and complaints procedure, including a process for effectively responding to complaints;
and

e All other things necessary to ensure the quality of the works as may be required by the Authority.
The QMP should be approved in writing by the Authority. If such a quality management plan is rejected by the

Authority the contractor should address all issues regarding the QMP made known to the contractor by the
Authority and re-submit until approval is obtained.

Variation to the QMP may be required from time to time by mutual agreement.
The contractor must regularly update and maintain the QMP throughout the works period.

Working Hours

The contractor shall need to ensure that all works, which generate excessive noise or other hindrances are
carried out at times that minimise the impact to the public and local residents and comply with any relevant
bylaws and/or specific noise restrictions.

The contractor shall comply with operations limitations such as noise restrictions as set out in any conditions
of consent and specific management plans.

Operational Protocols
In general, tree operational control and management will be led by an appointed arborist engaged to oversee
the works and be a conduit between the consent holder, contractor and stakeholders.

Prior to works commencing, the appointed arborist shall arrange a pre-start meeting with the principal
contractor, The TGpuna Maunga Authority, consent holder (other than listed) and stakeholders. The pre-start
meeting will identify:

e Roles and responsibilities of the works, including consultation and communication to stakeholders and
the wider public.

e The conditions of consent and how these will affect the management and timings of the works.

e Detail the archaeological, cultural and historical features, requirements and limitations of the maunga,
and outline the maunga protection areas and how these are to be protected.

e Operational zones, processing areas and other operational limitations.
e Tree removal methods, safety requirements, handling of material and storage requirements.
e Post works requirements (if any)

e Atthe completion of works, the appointed arborist shall “sign off” the work and provide a brief account
of the project to The Tipuna Maunga Authority.
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It shall be the responsibility of the consent holder in conjunction with the appointed arborist to ensure that all
persons engaged or otherwise to work on the site are made aware of the conditions of consent and tree
protocols and that these conditions are adhered to at all times.

Prior to the removal of the tree, the appointed arborist will physically identify each tree with a removal
methodology demarcation and a corresponding processing method.

The appointed arborist in conjunction with the arboricultural contractor shall determine the processing options
and maunga protection methods. This could include the identification of areas where ground protection is
appropriate. The ground protection will be sufficient and appropriate for the task so that the ground is
protected from damage. Prior to the works the ground protection will be emplaced and removed at the
completion of the works. Where loads will exceed the ground protection and alternative ground protection
methods are not applicable, the manner of removal will be altered or if this cannot be altered safely, the tree
removal method will be changed. The contractor shall ensure that they can source sufficient ground protection
mats.

All work shall be undertaken in a manner that avoids damage to the trees being retained. If pruning is required
to allow for machinery and/or vehicle access, the works will be undertaken to modern tree pruning targets. All
pruning will be recorded and a brief report of any adverse effects will be provided to the Tapuna Maunga
Authority. Mitigation of the pruning will be undertaken as outlined by the appointed arborist.

Matting

Matting will be of a robust material that can be pinned to the ground using a small gauge looped pin. The
matting will cover any areas that could possibly be affected by the dismantling or processing areas. All
‘dragging’ / transport of material and branches will be undertaken on top of the matting. The contractor will
procure and supply all matting. The composition / type of matting will be with the agreement of the Tlpuna
Maunga Authority.

Load Bearing Boards

Load bearing boards will be robust in nature that can sufficiently distribute the load of the machinery and
vehicles required for the task. A sufficient number of load bearing boards will be available for use. The
contractor will procure and supply all load bearing boards.

Manual Dismantling Protocol

Where the manual dismantling method is proposed, the tree will be manually dismantled using rigging
techniques and then transported carefully by hand on top of a robust matting that will prevent scarification of
the ground. The branch shall be held by the wooded end of a branch so the branchlets and leaves will act as a
flexible, absorbent layer that distributes the weight of the branch when ‘dragged’ from the dismantling site to
the processing site.

Trees will not be felled or branches ‘thrown’ to the ground as the matting won’t protect the ground from impact
damage.

Where branches need to be ‘thrown’ / rolled down a bank adjacent to the road, care will be taken so that no
impact damage occurs to the ground surface, including the sealed road. Load bearing boards may need to be
place on top of the ground to absorb the impact.

Dragging / transporting branches or material is not permitted in areas where archaeological features are visible
such as the edges of pits or terracing.
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Trimming

Any trimming required to allow access of the cranes and vehicles will be undertaken by the contracting arborist.
The trimming will be carried out in accordance with best arboricultural practices. The trimming will only
remove branches and foliage that could be damaged during the transit of the cranes and vehicles. No more
than 10% of live growth will be removed, trimming will not remove any branches measuring 100mm (at the
point of severance) or greater, and will retain the natural shape, form and branch habit of the tree.

Crane Assisted Dismantling

All works shall be under the direction of a nominated person from the arboricultural contractor. A site-specific
works methodology will be agreed to by the crane and arboricultural contractor. The processing sites outlined
within this report shall be utilised for the processing sites. The traverse of the cranes shall be undertaken to
avoid damage to the ground. Any damage to the processing site shall be remedied by the engaged
arboricultural contractor.

Health and safety
A detailed plan showing the contractor’s site-specific hazards and how it will be specifically applied to the
maunga will be complied and implemented by the contracting arborist.
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