COMMITTEE EV-018 (formerly BD-068)

DR AS 4970

(Project ID: AS 4970)

Draft for Public Comment
Australian Standard

BEGINNING DATE
FOR COMMENT:

CLOSING DATE
FOR COMMENT:

STANDARDS

COPYRIGHT



Draft for Public Comment
Australian Standard

The committee responsible for the issue of this draft comprised representatives of organizations
interested in the subject matter of the proposed Standard. These organizations are listed on the
inside back cover.

Comments are invited on the technical content, wording and general arrangement of the draft.

with those submitted electronically. Where
Standard is formally approved.

Customer Service Centre

Telephone: 13 12 42
Facsimile: 1300 65 49 49

e-mail: mailto:sales@saiglobal.com

Internet: http://www.saiglobal.com/shop


http://www.standards.com.au/Catalogue/misc/Public Comment Form.doc

Draft for Public Comment
STANDARDS AUSTRALIA
Committee EV-018 (formerly BD-068)—Arboriculture
Subcommittee EV-018-00-02 — Protection of Trees on Development Si
DRAFT
Australian Standard

Protection of trees on development site

Comment on the draft is invited from people and organizations concerned with this subject.
It would be appreciated if those submitting comment would he guidelines given on
the inside front cover.

This document is a draft Australian Standard only~and is liable to
comment received. It is not to be regarded as.an Australia
such by Standards Australia.

alteration in the light of
ntil finally issued as



DRAFT ONLY 2 DRAFT ONLY

PREFACE

This Standard was prepared by the Standards Australia Technical Committee EV-018,
Arboriculture.

appendix to which it applies. An ‘informative’ appendix is only fof information and

guidance.
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FOREWORD

Landscape design is an important component of most development. Established trees of
appropriate species and sound structure are beneficial components of the urban forest and a
potential asset to any development site. Trees may be retained because of their—

(a) aesthetic qualities;
(b) heritage values;
(c) urban ecosystem benefits, including—

(i)  stormwater impact reduction;

(i)  shade and heat reduction qualities;
(iii) wildlife habitat;

(iv) carbon dioxide absorption;

(v) particulate pollution capture;

(vi) salt wind protection; and

(d) social and psychological values.

y decades to establish but can be injured or
his frequently occurs because their vulnerability is not
pecially so in relation to tree root systems which cannot

immediate \gains and ecological benefits of retaining mature trees to enhance new
developments will accrue if the measures detailed in this Standard are applied.

DR AS 4970.doc - 04/12/2008 11:01:49



DRAFT ONLY 5 DRAFT ONLY

STANDARDS AUSTRALIA

Australian Standard
Protection of trees on development sites

SECTION 1 SCOPE AND GENER

1.1 SCOPE

This Standard gives guidance on the principles to be applied
relationship between trees and structures. It follows, in sequence

removal or retentlon of trees It does not promote endo se or refate th monetary value of
- Where development
are appropriate for

landscape.

1.2 OBJECTIVE

A specified. area above ground and at a given distance from the trunk set aside for the
protection of the crown (branches and foliage) to provide for the viability of a tree to be
retained where it is potentially subject to damage by development.

NOTE: Establishment of these areas may include pruning, tying-back of branches or other
protection measures at the edge of the CPZ to prevent conflict between branches and works.

1.4.2 Determining authority

Those bodies responsible for issuing approvals to others to carry out activities.

DR AS 4970.doc - 04/12/2008 11:01:49
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1.4.3 Development
Development includes the following:

(a) The use of land (e.g. festival events, use of park areas and other events) that requires
approval.

(b)  The subdivision of land.

(c) The erection of a building.

(d) The carrying out of a work.

(e) The demolition of a building or works.

(f) Road works.

(g) The installation of utilities and services.
(h)  Any other act, matter or thing as defined by the relevant legi
1.4.4 Diameter at breast height (DBH)

The nominal trunk diameter at 1.4 m above ground leve i\ from the circumference
of the trunk divided by pi (w), in metres (see Appendix A

1.4.5 Project arborist

The person responsible for carrying out tk
with designers, specifying tree prote
project arborist will be suitably exp
acquired through training, qualificatio
(AQF) Level 5, Diploma of Horticulture

1.4.9 Tree protection zone (TPZ)

The combined area of the root protection zone (RPZ) and crown protection zone (CPZ) as
an area set aside for the protection of a tree.

DR AS 4970.doc - 04/12/2008 11:01:49
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1.4.10 Vigour

Ability of a tree to sustain its life processes, as used in the Standard for calculating the
minimum RPZ (see Table 2).

NOTE: The term ‘vigour’ in this document is synonymous with commonly used terms such as
‘health’ and ‘vitality’.

1.4.11 Work
Any physical activity in relation to land that is specified by the determining a

7
S
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SECTION 2 PLANNING AND THE TREE
MANAGEMENT PROCESS

2.1 TREE MANAGEMENT PROCESS

An example of the tree management process in relation to the
development is set out in Table 1.

NOTE: Appendix B outlines potential damage to trees on development site

2.2 DETERMINING AUTHORITIES

be considered 2a

Legal controls and liabilities under common law should
of potential site development.

the-earliest stages

use.

When development has been approve i e_1mposed for the
management of trees.

. \ ) Tr\Ke man;gement process
Stage in development
Matters for cotﬁk{ation J/ Actions
Planning (Sec}l\e{ls 2 anh\S\)

Site acquisition Legal coys{raints

lans and policies Existing trees noted on survey plan
tnstruments and controls

Threatened spegies

azard/ri Evaluate trees suitable for retention or
uality assessment removal

ife expectancy (see Clause 2.3.2) | Provide preliminary arboricultural report
and generic offsets to guide development

Tree assessment

layout
Preliminary lopme Condition of trees Planning selection of trees for retention
desig Proximity to buildings
Location of services
Roads

Level changes
Building operations space
Long-term management

(continued)

DR AS 4970.doc - 04/12/2008 11:01:49
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TABLE 1 (continued)

Tree management process

Stage in development
Matters for consideration Actions

Development submission | Identify trees for retention through | Provide arboricultural impact assessment
comprehensive arboricultural including tree protection plan (drawing) and
impact assessment of proposed specification

construction (see Clause 2.3.3.4).
Determine tree protection measures
Landscape design

Development approval Development controls Review consent conditions relating to.trees
Conditions of consent

Pre-construction (Section 4)

Initial site preparation State based OHS requirements for
tree work

Approved retention/removal

AS 4373—Pruning of amenity
trees

Specifications for tree protection
measures

Construction (Section 5)

Site establishment Temporary infrastructure

Certificationef tree protection measures

Site work Demolition, bulk earthworks, /Ydaintain protectiy€ measures
drainage Certification of protection measures

Construction work iaison with'site manager, Wntain protective measures

compliance

Implement hard and $oft /l,r{tallatio of irrigation serviges emove selected protective measures as
landscape works cessary

Remedial tree works

Supervision and monitoring

Practical completio Tree health and con Remove all remaining tree protection
Deviation from approve measures

Remedial tree works
PMn (Secﬁgn 6)

Certification of tree protection
efects liability/ Tree vigour and condition Maintenance and monitoring
aintenance period Final certification of tree vigour and
condition

NOTE:Qwing to variations/in planning legislation this Table is a general indication of the process only.

A detailed sarvey should be made showing all existing site features having regard for other
policy areas of the determining authority.

The survey plans should include—
(a) location of all individual trees or groups of trees and other vegetation;

(b) location of trees on land adjacent to the development site that may be impacted by the
development;

DR AS 4970.doc - 04/12/2008 11:01:49
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(¢) crown spread, which should be measured and drawn to scale, defining the actual
crown spread rather than illustrative circles;

(d) other features, such as streams, creeks, watercourses, buildings and above and below
ground services;

(e) spot heights of ground level throughout the development site and specifi

level around retained trees; and
(f)  tree numbers, for identification.
NOTES:

1 Before commencing this survey, advice should be sought from/the pro
determine/identify all items relevant for inclusion in the survey.

ject\arborist\to

2 Other vegetation may need to be surveyed to meet specific provisions of the deter
authority or legislation.

2.3.2 Tree assessment

be suitable for
protection. All trees included in the site survey should \be assessec ¢ project arborist.
In making this assessment, particular consideration for each tree shouldbe given to—

(a) accurate botanical identification of the species;
(b) the vigour and condition;
(c) any structural defects;

(d) the current and future size and formy

()

the tree’s life expectancy;

most crucial feports are described below.

DR AS 4970.doc - 04/12/2008 11:01:49
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2.3.3.2 Preliminary arboricultural report

The preliminary assessment of the trees should take place at the beginning of the project,
once any site surveys have been completed. The purpose of this assessment is to provide
information on the trees; species, condition, suitability and quality assessment. This

information is to be used by planners and designers, in conjunction with any planning

the comprehensive tree protection report.

The report should list all the trees, providing the following details:

(a)
(b)
(c)
(d)
(e)
(H)
(2)
(h)

scaffolding, temporary access roads, stockpiling materials, site sheds, temporary services
and sediment
as onsite wa

Species.
Common name.
Location (usually numbered on a site survey plan).
Dimensions (height, crown spread and DBH).
Age class.

Vigour.

Structure.

ontrol measures as well as the permanent elements of the development such
ter detention and storage.

DR AS 4970.doc - 04/12/2008 11:01:49
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2.3.3.4 Arboricultural impact assessment

The arboricultural impact assessment will be prepared once the final layout is completed.
The report will identify any possible impacts on trees to be retained and recommend
measures necessary to protect the trees throughout all demolition and construction stages.
Review of architectural, hydraulic services and landscaping plans should be included to

be clearly stated in the report methodology. Specification of tree protection as
described in Section 4, should be included in the documentation.
The report will include a tree protection plan showing the tree protectio r trees

being retained, taking into account the matters referred to in Section 3
measures. A copy of this plan will form part of the development plansg

and other protection

hould also be shown on
aridscape drawings.

NOTE: It is recommended that the location of tree protection meas
other documents such as demolition, bulk earth works, constructior

DR AS 4970.doc - 04/12/2008 11:01:49
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SECTION 3 DETERMINING THE
PROTECTION ZONES OF THE SELECTED
TREES

3.1 GENERAL

stable and viable.

3.2 DETERMINING THE TREE PROTECTION ZONE
3.2.1 General

(a) identifying an area of ground arc

undisturbed around all such
Clause 1.4.6); and

(b) identifying an area around the tree \crow

drawn.

DR AS 4970.doc - 04/12/2008 11:01:49
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ELEVATION

Symmetrical tree

Asymmetrical tree

ELEVATION \'

EW‘

i I

)

NOTE: Refer to Clause 3.2.1 for calculation of RPZ.

FIGURE 1 INDICATIVE TREE PROTECTION ZONE

DR AS 4970.doc - 04/12/2008 11:01:49
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3.2.2 Determining the root protection zone
3.2.2.1 General

The purpose of the RPZ is to protect the area of roots required to maintain the tree’s vigour
and stability during the development process and into the long term. The RPZ is calculated
for each tree based on its age class and vigour class. Each tree may be fenced off to
enclosure with the tree at the centre, or an existing structure may be utilized, being
such as a wall or fence.

assessed by the project arborist.
The minimum radius of the RPZ is determined by multiplying the D
appropriate multiplier, given in Column 3 of Table 2

TABLE 2

CALCULATING THE MINI
(EXCEPT FOR PALMS, CYCADS AND TREE FERNS,
SEE CLAUSE 3.2.2:

Tree age Tree vigour RPZ ga/dius (m)
Young trees (age less than 20% of Good vigour 6 x\%%\
life expectancy in situ) /Mur 9 % DB
Mature trees (age between 20% ood vigour QW
and 80% of life expectancy in situ) mr 12 x DB

Over mature trees (age greater than Goad vigetir 12 x DBH
o) e S .
80% of life expectancy in situ) Poor'¥igour {5 « DBH

DR AS 4970.doc - 04/12/2008 11:01:49
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3.2.2.3.2 Minor encroachment (work) or variation (up to 10% of the area)

Variation or encroachment into the RPZ can be made where it affects no more than 10% of
the total RPZ area, including any ‘shadow’ effects (see Appendix D), and where there is is
no impact on the structural root zone (SRZ), see Clause 3.2.2.3.4. While such variations
must be made by the project arborist considering relevant factors in Clause 3.2.2.3.3, they

variations or encroachment into the RPZ should be compensated for elsewhere
The figures in Appendix D demonstrate some examples of possible encroac
RPZ up to 10% of the area.

NOTE: Encroachments may include services and utilities (see Clause 4.5.7),

are likely to gxtend ffor a greater distance.

ohesion, topography and drainage.

(2) he presencé of existing or past structures or obstacles affecting root growth.

When siting a structure near to a tree, the future growth of the tree, both above and
below ground should be taken into account. Precautions should be taken at the
planning and design stage to avoid future conflict between trees and new structures.

This is particularly important when the root zone is growing (or will extend into) a
soil which has a reactive clay content. Techniques such as localized pier and beam
(bridged), screwpile footings or tree root and soil moisture control barriers may be
appropriate.

DR AS 4970.doc - 04/12/2008 11:01:49
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NOTE: This situation may also require collaboration between the project arborist and the
geotechnical or structural engineer. Further information is provided in the documents listed in
Appendix E.

3.2.2.3.4 Structural root zone (SRZ)

The structural root zone is the critical area required for tree stability and does not consider

Figure 2.
SRZ radius = (D x 50)*** x 0.64
where

D = trunk diameter, in metres, measured above

NOTE: The SRZ for trees with trunk diameters less the A5 will be 1.5 metres (see
Figure 2).

Rskz STRUCTURAL ROOT ZONE RADIUS, m

STEM DIAMETER (D), m

The curve can be expressed by the following formula:

(D x 50)0:42 x 0.64

NOTES:

1 Rggryz is the structural root zone radius.

2 D is the stem diameter measured immediately above root buttress.

3 The SRZ for trees less than 0.15 metres diameter shall be 1.5 metres (see Figure 2).
4

The SRZ formula and graph do not apply to palms, other monocots, cycads and tree ferns.

FIGURE 2 STRUCTURAL ROOT ZONE

DR AS 4970.doc - 04/12/2008 11:01:49
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3.2.2.4 Determining the crown protection zone

As tree crowns are commonly injured during construction by machinery such as excavators,
drilling rigs and trucks, the purpose of the CPZ is to ensure the retention of the above
ground parts and form of the tree to provide for its long-term viability.

Where a CPZ is required, the perimeter of the CPZ will usually be located one
outside the perimeter of any crown that is to be protected.

erection of scaffolding.

In some cases, a CPZ will not need to be considered, as proposed wo
the crown.

NOTE: The CPZ can be greater or less than the RPZ.

3.2.2.5 Modifying the crown protection zone

satisfaction of the project arborist.

3.2.2.6 Form of tree

A

A

ELEVATION
LEGEND:
D = Dominant F = Forest C = Codominant
E = Emergent | = Intermediate S = Suppressed

FIGURE 3 FORM OF TREE

DR AS 4970.doc - 04/12/2008 11:01:49
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SECTION 4 TREE PROTECTION MEASURES

4.1 GENERAL

approval of the project arborist.

4.2 SIGNAGE

Signs identifying the TPZ should be placed around the edge of the TPZ and be visible from
within the development site. The lettering on~the sign should comply with AS 1319, see
Appendix C for an example.

4
A

1.8 m
- -~ PZ
= L.\ 1
3 B 1
4
5
LEGEND:
1 Chain wire mesh panels with shade cloth (if required) attached, held in place with concrete feet.
2  Alternative plywood or wooden paling fence panels. This fencing material also prevents building materials or
soil from entering the TPZ.
3 Mulch installation across surface of TPZ. No excavation, construction activity, grade changes, surface
treatment or storage of materials of any kind is permitted within the TPZ.
4  All supports and bracing should be outside the TPZ.
5 Excavation for supports should avoid damaging roots whenever possible.

FIGURE 4 PROTECTIVE FENCING

DR AS 4970.doc - 04/12/2008 11:01:49
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4.3 RESTRICTED ACTIVITIES WITHIN THE TPZ

Activities to be excluded from the TPZ include—

(a) storage of materials;

(b) preparation of chemicals, including preparation of cement products;
(c) parking of vehicles and plant;

(d) refuelling;

(e) dumping of waste;

(f)  cleaning of equipment;

(g) placement of fill;

(h)  lighting of fires;

(i)  soil level changes; and

as chain wire or reinforcing mesh
and to prevent depositing of waste

woodto promote root growth and to minimize entry to decay causing pathogens.

4.5 OTHER TREE PROTECTION MEASURES
4.5.1 General

In some situations, encroachment within the tree protection zone may be necessary. In such
cases, other protection measures may be appropriate. These may include mulch, temporary
suspended structures, strapped boards and steel plates. Where machinery operation near a

DR AS 4970.doc - 04/12/2008 11:01:49
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tree’s trunk is unavoidable, protection to the trunk and branches should be installed. See
Figure 5.

4.5.2 Weed removal

All weeds should be removed by hand or poisoned with minimal use of herbicide and
without soil disturbance.

4.5.3 Mulching

turf) mulch may not be required.

4.5.4 Watering

Temporary irrigation or watering may be required withi
should be installed and maintained by a competent individual:"Soil moisture.levels should
be regularly monitored by the project arborist.

4.5.5 Trunk and branch protection

ees as shown below.
minimum height

Where necessary, install protection to the trunk and branches. of the
The positioning of protection is to be spe€ified by the project a
of 2 metres is recommended. Protection/is illustrated-in Figure 5.

DR AS 4970.doc - 04/12/2008 11:01:49
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Branch
N protection

100 mm of mulch

ieotextile membrane
derneath mulch

not attach temporary powerlines, stays, guysand the like to the tree. Do not drive nails into the trunks or

METHOD OF INSTALLING TRUNK AND ROOT PROTECTION

for roots to be ‘pruned’ with machinery such as backhoes or excavators. Seek advice from
the project arborist if roots greater than 50 mm diameter are encountered during excavation
further from the tree. Wounds should not be treated with dressings or paints.

Where soil profiles within the TPZ are exposed by excavation, temporary root protection
should be installed to prevent roots drying out. Root protection may include a jute mesh
sheeting or hessian (as a triple layer) over exposed roots and excavated soil profile,
extending to the full depth of the root zone. Root protection sheeting should be pegged in
place and kept moist during the period that the root zone is exposed.

DR AS 4970.doc - 04/12/2008 11:01:49
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Other excavation works in proximity to trees, including landscape works such as paving,
irrigation and planting can adversely affect root systems. Advice from the project arborist
should be sought.

4.5.7 Trenching for services

DR AS 4970.doc - 04/12/2008 11:01:49
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W
-l
N\ = -+

\

7N

arried out to identify a clear path for open trenching and also when it is necessary to
tunnel underneath ro6ts within the RPZ.

2 Where open trenching is not an option, a hydro-vacuum system can be used to remove the soil beneath
roots tonallowServices to be threaded through the exposed roots.

3 Most trees have between four and eleven structural roots that physically support the tree in the ground. It is
critical that none of these structural roots are damaged within the RPZ.

FIGURE 6 TRENCHING ALONG RADII TO MINIMIZE DAMAGE

DR AS 4970.doc - 04/12/2008 11:01:49
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4.5.8 Scaffolding

Generally scaffolding should be erected outside of the TPZ. Where it is essential for
scaffolding to be erected within the TPZ removal of branches should be minimized. The
ground below the scaffolding should be protected by boarding (e.g. scaffold board or
plywood sheeting) as shown in Figure 7. On level ground where access is required, a board
walk or other surface material should be installed to minimize soil compaction. B i

should be placed over a layer of mulch and impervious sheeting to p
contamination. On uneven ground, boarding can be incorporated into scaf
boarding should be left in place until the building works are finished.

| Edge of TPZ
‘ \ \
v )/j/ﬂd Profective féncin
v % Vi 9
\-(1'/\ =d JJ(,\ =" |0/ Toebghrd
]\ . . latform |gvel
] ‘R Protective fencing first lift, Of brickwork
/ =t
(1
) Protected Ground undisturbed ; I Ground undisturbed
| (area and protected by A1l and protected by
}\\ geotextile fabric, and g geotextile fabric, and
side butting scaffold . side butting scaffold
B< boards on a H oards on a
A compressible H|| compressible layer
: layer - ==
S\ /\b ‘ — e :;
VARSI ) =

A N A
s e
SNoow e ]

NOTE: Excavatio
severance of any roo
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SECTION 5 CONSTRUCTION PHASE

5.1 TREE PROTECTION PLAN

The approved tree protection plan must be available onsite prior to the commence
construction.

5.2 TREE REMOVAL AND PRUNING

Tree removal and remedial pruning w
the project arborist upon completion.

Demolition bf existing structures, bulk earthworks and drainage works.

Regular intervals during general construction works, e.g. completion of ground floor
slabs, scaffolding installation.

Changgs in design that may encroach on the tree protection zone.
(e)

(f) Landscape construction.

ioh within the tree protection zone.

(g) Certification of tree protection at practical completion.
Matters to be monitored should include the following:
(i)  Tree vigour and structure.

(ii) Tree stability.

DR AS 4970.doc - 04/12/2008 11:01:49
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(iii) Tree protection measures.
(iv) Nearby site works.

All site inspections should be documented.

5.5 REMOVAL OF PROTECTIVE FENCING

Removal of protective fencing should be staged so as to facilitate completi
construction phase. Care must be taken at this stage to avoid mechanije
compaction.

7
S
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SECTION 6 POST CONSTRUCTION

6.1 DEFECTS LIABILITY PERIOD

Completion of outstanding works following the construction period must not injure tfees.

6.2 FINAL CERTIFICATION

should include a statement on the condition and vigeur of the retaine

monitoring documentation.
NOTES:

1 Remedial actions may include pruning in accordance with AS\4373 and

d trees”and copies of

or soil decompaction.

2 The project arborist should have prior invelvement during werk or shall have access to
inspection reports by others. The project arborist shauld also review construstion drawings to
determine likely root zone impacts.

6.3 ONGOING MAINTENANCE

It is desirable that the project arborist
program for a predetermined timeframe.

itoring and maintenance

DR AS 4970.doc - 04/12/2008 11:01:49
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APPENDIX A

DIAMETER AT BREAST HEIGHT

(Informative)

DRAFT ONLY

1. Tree on level ground

6. Tree fork below 1.4 m

/Aee WA m

DBH just
above deformity

DBH just
above
buttress

7. Branch whorls 1.4 m

8. Tree deformed at 1.4 m

9. Buttressed tree

NOTE: For exdmple 6, you can calculate the combined stem DBH may be calculated using the formula:

Total DBH = /(DBH ,)* + (DBH ,)* + (DBH )’

FIGURE A1

DR AS 4970.doc - 04/12/2008 11:01:49
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APPENDIX B
POTENTIAL DAMAGE TO TREES ON DEVELOPMENT SITES

(Informative)

B1 INTRODUCTION

Established trees of good health and vigour and condition represent dn asset to any
development site, particularly if landscaping is a significant component of the proposed
development. Trees may be retained because of their aesthetic features, for’shade, for't
scale that they will give to new buildings or for their historical valué:

successful, damage must be avoided or minimised during’the construction™phase. Hence, i
e§ which ensure the protection
of trees must be in place at all stages of the development including the demgolition stage.

B2 BACKGROUND BIOLOGY
B2.1 General

occur in or around trees must be
the health of the tree.

DR AS 4970.doc - 04/12/2008 11:01:49
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B2.4 Roots

The main functions of roots include the uptake of water and nutrients, anchorage, storage of
sugar reserves and the production of some plant hormones required by the shoots. In order
for roots to function, they must be supplied with oxygen from the soil. The root system of
trees consists of several ‘types’ of roots found in different parts of the soil and is generally

surface, is very vulnerable to injury:

DR AS 4970.doc - 04/12/2008 11:01:49
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Non-woody
roots7

7L

B Dripline

%

result of trunk and or root damage and will not be discussed here.

Usually, folrage may be lost or damaged on development sites by pruning or mechanical
injury by trucks, cranes, excavators and so on. The removal of leaves reduces the level of
photosynthesis and thus the production of sugars. This in turn reduces the tree's capacity to

function normally and to withstand stresses imposed by a change in its environment.

DR AS 4970.doc - 04/12/2008 11:01:49
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Incorrect techniques of pruning such as lopping or flush cutting may produce wounds that
are potentially susceptible to infection by wood decay organisms. Similarly, mechanical
damage to branches by machinery, etc. will also create wounds. Trees automatically
respond to wounding and in doing so use stored sugars. Any wound places an additional
load on trees that will inevitably be stressed during construction.

B3.3 Trunk damage

the tree.

B3.4 Root damage

()
(b)
()
(d)
(e)
(f)

(2)

(i)
(iii)
(iv)
v)

(vi)

Soil buildup.

Laying of pavements.

low oxygen levels discourage root growth and thus the uptake of water and nutrients;
reduced infiltration of water into the soil and more run-off;
increased run-off increases soil losses by erosion;

low oxygen levels also lead to chemical changes in the soil which can reduce the
availability of some plant nutrients; and

the reduction in the number and diversity of beneficial soil organisms (including
mycorrhizal fungi).
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In summary, the effects of root loss or damage by any means could include—

(A) loss of stability if primary or even secondary woody roots are cut;

(B) reduction in water and nutrient uptake;

(C) an eventual loss of leaves, reduced photosynthesis and thus sugar production;

(D) decay as a result of wounding; and

(E) predisposition to soil borne pathogens.

It is commonly observed that trees may take many years to decline and eve
root damage.

B4 CONCLUSIONS

The negative impacts of development on trees are cumulative and very difficult
remediate after development is completed. The best way e
of valuable living assets on development sites, i.e.

guidelines outlined in this Standard.
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APPENDIX C
TREE PROTECTION ZONE SIGN EXAMPLE

(Informative)

A tree protection zone (TPZ) sign provides clear and readily accessible information” to

indicate that a TPZ has been established. Figure C1 provides an example of a

Tree
Protection
ydelals

NO ACCESS

FIGURE C1 TREE PROTECTION ZONE SIGN
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APPENDIX D
ENCROACHMENT INTO ROOT PROTECTION ZONE

(Informative)

incursions.

RPZ with 10%
compensation for
encroachment

N Encroachment up to R
L7 10% RPZ area,.+*

"------l"

0% RPZ area

RPZ with 10%
compensation for
encroachment

\I Encroachment: up to

10% RPZ area from

\L three piers allowing
Encroachment: up to for ‘shadow’ effect

10% RPZ area
NOTE: Less than 10% RPZ area and outside SRZ. Any loss of RPZ compensated for elsewhere.

FIGURE D1 EXAMPLES OR MINOR ENCROACHMENT INTO RPZ

DR AS 4970.doc - 04/12/2008 11:01:49



DRAFT ONLY 37 DRAFT ONLY

APPENDIX E
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(Informative)
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Watson, G.W. (1995), ‘Tree root damage from utility trenching’, in Trees and Building Site,
Eds Watson & Neely, International Society of Arboriculture, Savoy, Illinois.

Watson, G.W. and Neely, D. (Eds) (1995), Trees and Building Sites, Proceedings of an
International Conference held in the interests of developing a scientific basis for managing
trees in proximity to buildings, The International Society of Arboriculture, Savoy, Illinois.

www.city.palo-alto.ca.us (look for the Tree Manual).

www.city.toronto.on.ca (look for the Tree Protection Specifications).

Journal of Arboriculture—Research papers from the International Society o
Arborist News—Contractor issues and educational topics from the [SA
Arboricultural Journal—Research papers from the Arboricultural Assgciation (UK):
Trees and Natural Resources—Natural Resources Conservation League of Victoria.

Arbor Age—Local magazine for contractors.

Professional associations:

National Arborist’s Association of Aus
TREENET (www.treenet.com.au).
Tree Contractor’s Association.

www.americanforests.org
www.coloradotrees.or

www.fs.fed.us/fhe/syrac

www.statewide.n Practice Manual—Trees and Tree Roots

Versto

** END OF DRAFT ***
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