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SITE PLAN 

Please provide sufficient details to locate tree(s). 
Label tree(s) numerically on the plan. 
Please tie a marker to tree(s). 

Reason for application and outline of  proposed work 
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TREE AND SITE INFORMATION 

Is the tree(s) on private property? ,SYES LIINO 

This application is only for trees on private property. 

Is there a dog on the property? El YES XNO 

Is there a current development application lodged for this property? DYES ,NO 
Tree removal as part of a separate development application is assessed under that application and this application 
may not be required. 

Please list any supporting documents attached to your application eg. engineer's report or arborist report. 
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1. Introduction 
This Arborist report has been requested by Mr. Wade Orth (Property owner) who has requested my 
professional opinion on the condition, health and structural integrity of one Angophora costata tree (subject 
tree) located and growing within the front garden ot)2Wollombi Road. Bilgola Plateau. NSW 2106 

2. Scope 
This report is only concerned with; 
Assessing the health and structural condition of 1 x Angophora costata tree. 
The structural impact and assessment from the subject tree upon any fixed property structure has not been 
undertaken as this is beyond the field of my expertise. Clearly visual structural damage was photographed, 
noted and detailed within this report. 

This report follows the guidelines within Pittwater 21 Development Control Plan and Local Environmental 
Plan 2014 

3. Discussion 
The following narrative serves as a brief discussion on tree risk assessments to inform on some of the 
considerations required within the context of this assessment. 

Concepts of Tree Risk 

3.1. Health versus Structure 
A brief discussion on tree health and structure is warranted here. The individual components of  a tree 
provide unique and integrated support to maintain a tree's system. Each component's structure and 
functions are complex in nature. Three roles of wood as one of these components is to provide a 
transportation system for water and nutrients throughout the tree, storage of starches for later use and a 
support system for the whole tree. 
Sapwood, the outer circle of annual rings, is comprised of living tissue and primarily provides the 
transportation system and support. Heartwood, the interior annual rings of the tree, is comprised of dead 
tissue and provides the main support system for the tree. 
As decay deteriorates the interior of the tree, its structural integrity is compromised. At the same time, the 
sapwood may still be fully functioning providing water and nutrients to the system. In essence, a tree can 
appear healthy yet be structurally unsound. 

3.2. Defects Associated with the Trees 
There are three issues of significance associated with the two trees in question. 

a) Decay— Process of degradation of wood by microorganisms and fungus. (Australian Standard 2007, p.6) 
Decay, in the context of a tree, is a deterioration of wood fibre caused by decay organisms. The decay process 
is realized in stages, from early discoloration to cellLlar breakdown and eventual formation of a cavity. 
A tree can exhibit all stages at the same time. Types of decay can be separated into those that undermine the 
cellulose, which reduces bending strength, or undermines the lignin, which reduces compressive strength. 
Any form of decay reduces a trees structural integrity. The presence of decay does not necessarily mean a 
tree has a high risk of failure. The extent of decay and additional contributing defects greatly affect risk 
determination. 
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b) Strength Retention Formula -The arboricultural profession has relied on a number of 
strength retention formulas to assist in determining the risk associated with decay. The most common 
formula in use was devised by Klaus Mattheck 'The Body Language of Trees' (Mattheck and Breloer, 1994) 
and is presented as t/r, where t is the thickness of sound wood and r is the radius of the part being measured. 
Commonly, a figure of 30 to 35 percent for full crown trees is considered a threshold for raising concerns 
about the integrity of the tree. Numbers below this threshold are an indicator of increasing risk. 

These types of formulas have allowed the profession to better understand that decay can be present to a 
limited extent and structural integrity may be minimally compromised. They have also informed our 
understanding that a tree that can maintain a healthy cylinder of solid wood, without exceeding strength 
limits, could also be structurally stable. Complicating factors that certainly compromise this system are 
associated with the range of mechanical differences between species, irregular decay patterns and additional 
defects. Any strength loss formulas within this report are used as a guide only. 

Note: Many trees have variable canopy and trunk loadings and are often not symmetrical and not 
'Centralised'. Tree's often produce reaction strengthening wood to compensate for a weakness within its 
structure. All variable biotic and abiotic conditions have been taken into account in determining the likelihood 
of failure and Risk Rating as detailed within this report. 

C) The most common forms of structural tree defects are:- 
Wounds to the trunk and branches; 
Damage to roots or disturbance of soil; 
Decay within trunks, branches or roots; 
Cracks, splits and bulges; 
Excessive leans or branch end-weight. 
Weak branch attachments and included bark (where the bark of two stems is caught between the two 
growing stems forming an inherently weak attachment); 
Deadwood and hanging branches. 

Cracks and Stress - Trees experience two forms of loading. Static loading is constant and is typically conveyed 
as the stress experienced by a tree from gravity. In other words, the tree must counter the effects of 
supporting itself while standing. External loading, such as wind, snow, etc. fluctuate overtime and effect 
different parts of the tree at different times and intensities. Trees are adaptive structures that react to both 
stresses over time by developing reaction wood and adding girth. 
Cracks are forms of structural failure. They occur when demands on the tree from stresses exceed the 
capacity to withstand the loading. Cracks are one of the key factors that compromise efforts by the tree to 
counter the effects of stresses. Trees require time, measured in years and decades, to react to both static and 
external stresses. Cracks disrupt this function by compromising the trees ability to respond quickly. 

3.3. Assignment of Risk 
Current concepts of risk centre on determining the likelihood of a tree part to fail (hazard) and the likelihood 
of the part then striking a target (risk). The likelihood of failure is determined by numerous variables and can 
include species, defects, reaction wood, environmental factors, loading, etc. The likelihood of striking a target 
is mainly determined by occupancy rates, direction of failure and protection factors. The final element of a 
tree risk assessment is determining consequences. Matrix 1, called the "Likelihood Matrix" provides a 
likelihood outcome (unlikely to very likely) based on combining the potential of a tree part failing and the 
potential of that same part then impacting a target. 
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Matrix 1 - Likelihood matrix (2013 ISA Tree Risk Assessment Manual). 
Likelihood of Likelihood of Impacting Target 
Failure 

Very Low Low Medium High 
Imminent Unlikely Somewhat likely Likely Very likely 
Probable Unlikely Unlikely Somewhat likely Likely 
Possible Unlikely Unlikely Unlikely Somewhat like 
Improbable Unlikely Unlikely Unlikely Unlikely 

Matrix 2, called the "Risk Matrix" provides a risk outcome (low to extreme) based on combining the results 
from the likelihood matrix and the consequences if the likelihood of the event were to occur. 

Matrix 2 - Risk rating matrix (2013 ISA Tree Risk Assessment Manual). 

Likelihood of Consequences 
Failure and 
Impact 

Negligible Minor Significant Severe 

Very likely Low Moderate High Extreme 
Likely Low Mocerate High High 
Somewhat likely Low Low Moderate Moderate 
Unlikely Low Low Low Low 

Flow Chart indicating categories used t o  determine risk. 

foci 

Failure LoadI]- 

-t 

RISK 

LSizeLi 
— Consequences 
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4. Methodology 

4.1 The method for Tree Risk Assessment used in this report is that which is outlined by 
the International Society of Arboriculture (ISA) in their Best Management 
Practices- Tree Risk Assessment 2011. This is a companion publication to the 
American Standard ANSI A300 Part 9: Tree, Shrub and Other Woody Plant Material 
management- Standard Practices (Tree Risk Assessment a. Tree Structure 
Assessment). 

This method uses a matrix based, qualitative approach to risk assessment. 
The assessment of the subject tree was based on a "Level 2" tree assessment; 

Followed up with a "level 3" scientific decay analysis and assessment of the 
subject tree. 

A "level 2" assessment involves:- 

A detailed visual inspection of the tree and its surrounding site and a synthesis of 
the information collected. The tree risk assessor walked completely around the 
tree looking at the buttress roots, trunk and branches. 
Review of the trees condition using tools, where necessary, such as binoculars, hand 
lenses, a nylon sounding mallet, probes and a small shovel or trowel to expose root 
collars. 

A review of the target area and the components of the tree most likely to fail. 

4.2 Assessment of whether a "Level 3" or "advanced" assessment is warranted which 
may entail aerial, internal decay investigative techniques or tree root inspections 
would be based upon external visual inspection. 

Recommendation of level 3 scientific decay investigation would be based upon visual 
inspection, probing of cavity and acoustic invariants produced from hitting parts of 
t runk!  stem with sounding mallet upon sound and decayed wood/ hollow. 

Recommendation of a level 3 aerial inspection would be based upon a visual structural 
fault/decay cavity/ poor attachment point visibly located up in the tree canopy but out 
of reach for inspection from ground level. Canopy areas with decay wounds, cavities or 
displaying pathogenic activity may also require scientific decay investigation. 

Recommendation of a tree root inspection would be based upon visual condition of the 
tree root plate! exposed lateral tree roots at ground level. 

The risk rating guides the arborist in determining the action to be taken and in prioritizing 
the pruning or removal of high risk trees. 

In the assessment and determination of trunk or stem failure of the subject tree the 
Mattheck formula for strength loss has been used. 
Diagnostic resistance tests were conducted using an IML Resi PD400 tool.' 

1 Diagnostic resistance test — A method o f  measuring internal decay within timber to determine 
structural integrity. 
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4.3 Landscape Significance & Retention Value 
The methodology used in determining the subject tree's landscape significance has been 
assessed using; 

Significance of a Tree, Assessment Rating System* (IACA 2010) - S.T.A.R,S. © 

Site aerial view and subject tree. 

5. Data Collection 
Visual tree assessment (VTA)2 and decay analysis was conducted from; 

(I) At ground level. 
(ii) Aerial Assessment to 7m 

Other specific tree date was recorded in a notebook, PD400 resistograph machines and 
photographs taken using a digital camera. 

6. Documents Provided. 
Photographs of recent subject tree structural branch failure and property damage - 
Provided by Mr. Wade Orth. 

7. Site Visits 
Site Visits: 15 /11/2016 (1),16/11/2016 (2) 
Time: 2pm - 4pm (1), 8am - 12.30pm (2) 
Weather condition: Fine 
Present: Mr. Graham Brooks. Consulting & Practicing Arborist. Arborist Assistant. 
Analysis Conducted: (1) Visual tree assessment (VTA). Level 2 basic tree risk assessment. 
(2) Aerial assessment to 7m. Diagnostic resistance tests were conducted using a resistograph 
P0400 upon the subject tree's structural stem 6.4m agl. Collection of data. 

2 VTA: Visual Tree Assessment. A systematic methodology identifying tree characteristics and hazard 
potential. Recognised by International Society o f  Arboriculture. 
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8. Condition & Assessment of the subject tree. 
Photograph 1. Subject tree. Southern western aspect. 
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Photograph 2. Subject tree. South eastern aspect 
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Photograph 3. Previous l order structural stem failure. 8m agi. Southern low canopy 
quadrant 7.2 m agi. 

Photograph 4. Decayed t imber/ cellular structure breakdown. Note: White mycelium - 
white rot within the timber fibers characteristic of pathogenic fungal pathogen Ganoderma 
spp. 

M . 

/ 

/ 
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Photograph S. Consequence of failure. Target structural damage. 

6' 

Photograph 6. Pathogenic fungal fruiting body characteristic of Ganoderma spp. Located 
upon 3 "  order branch mid canopy northern quadrant. 
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Photograph 7 Parrot damage - Bark vascular cambium damage 3 order branch western 
high canopy quadrant. 

Photograph 8 Parrot damage - Bark vascular cambium damage 3 r order branch northern 
mid canopy quadrant. Kino exudation. 
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Tree Inventory / Schedule & SULE Category 
T r e e  G e n u s !  C o m m o n  DBH D Height  Spread V igor  Cond Canopy  ULE Sig Recommendations! 

N o  Species N a m e  1 . 4 m  a t  m m - i t ion Loading Rat ing Comments 
a b o v e  Base S.TA.R.S 

g r o u n d  (above 

level  buttress) 

cm 

cm 
1 A n g o p h o r a  S y d n e y  r e d  1 1 9  1 5 7  2 2  N 14 .5  F IG P N o r t h  R P r i o r i t y  f o r  Remove subject tree. 

c o s t a t a  g u m  S4.5 R e m o v a l  Extensive eccentric decay within 

E12.5 tensile and compressive w o o d  at 

W 1 3 . 4  decay analysis level structural 

stem 6.4m agl 
Colonisation o f  pathogenic wood 
decay fungi  characterist ic of 
Ganoderma spp. Previous 15t OSB 
failure. 
Target= Recreational areas. 
Family home. 
Risk Rating = High 
Residual Risk Rating= High 
Replacement plant ing to 
comp l iment  bio-diversity. 

Tree Location: Council Beach Reserve. Tree Height: Height was estimated and recorded in meters. Tree Trunk Diameter: Tree trunk diameter at 1.4 meters above ground level was measured using a tape measure 
and recorded in meters. Tree Canopy Spread: Canopy spread was estimated and recorded in meters. Vigor: Good (G), Fair (F), Poor )P). Condition: Good (G), Fair (F), Poor (P) Safe Useful Life Expectancy: ULE. A 
pre- planning / Development tree assessment methodology developed by Jeremy Barrell. England 1996 SULE is an acronym for Safe Useful Life Expectancy, which refers to the length of t ime an arborist assesses an 
individual tree, can be retained with an acceptable level of risk based upon the information available at the time of inspection. SULE ratings are LONG (retainable for 40 years or more with an acceptable level of risk), 
Medium (retainable for 15 to 40 years), Short (retainable for 5 to 15 years) and Removal (trees which should be removed immediately due to imminent hazard or within the next five years). 
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At the time of assessment it was evident: 

The subject tree was found to be asymmetrical in form. The tree grew dominantly within the 
garden setting. 

The subject tree was considered to provide medium wildlife habitat value. 
The canopy loading was in a northerly direction. 

Visibly the subject tree's canopy displayed normal foliage chlorophyll pigment colour. 
The crown density was considered to be at 40% compared to that idealized for the genus 
and species when in good condition and of normal vigor. 

Evident botanical visual and non-visual defects. 

• Extensive internal eccentric decay of tensile and compressive wood at structural 
stem cross section level 6.4m agl. 

• Evident parasitic wood decay fungi located I colonized within subject tree identified 
characteristically as Ganoderma spp - White rot. 

• Evident previous 1st order structural branch failure - structural strength 
compromised by pathogenic wood decay fungi. 

• Cockatoo parrot damage / bark vascular cambium damage to 2 d and 3rd order 
branches western and northern mid - high canopy quadrants. 

• 8% deadwood throughout all canopy cardinal quadrants. 
• Minimal internal canopy branches - Inappropriately pruned resulting in 'lions tailing' 

and altered canopy wind damping. 

Past pruning events were visibly evident including removal of 1 ,  2nd and 3rd order branch(s) 
removals southern, western and eastern low, mid and high canopy quadrants. 

Resonance soundings of the basal trunk indicated no internal decay. 

Response wound wood development upon the; 
• Damaged bark / vascular cambium parrot damaged branches was considered fair. 
• Previously pruned canopy branch collars was considered good. 

Response support buttressing roots was considered good. 

Diagnostic resistance tests were undertaken upon the structural stem 6.4m agl. 

The internal structural condition of  the tree part tested were; (Refer resistograph test readings) 

• Structural stem - Indicated eccentric internal decay. (Refer cross section) 

The target areas included recreational areas and family home. 

No other botanical abnormalities were evident. 
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9. Structural trunk stem 6.4m agi. Resistance Test Results & Risk Rating 

Eight (8) resistance drill tests were undertaken upon the defective 11 t order structural stem 
6.4m agl within cardinal points. 

A map of the internal trunk decayed area can be built by testing in this pattern. 

Cross Section of structural trunk stem 6.4m agl 

Direction of 
D2 Crown loading 

D1 
IF 1 

Circumferential decay 7 / 7  diameterS\\Adjusted 

D8 1 1 1 \ I) I 4 D4 

Decay evaluated under 

Asymmetrical defect formula. 
Measured decay area of 66.2cm 
within cross section on S-N plane Sound Wood 
DID exceed 50% of stem diameter X, 
54.95(less bark); 
Thinnest Residual wall D6=14.3cm 

D 7 b a r k )  Radii = 54.95.5cm 
2 m D5 

L Decayed 
Adjusted diameter =Wall D2 4, Compromised 
14.3cm+66.2cm+14.3cm A & altering 
=94.8cm diameter T 

= Radii 47.40cm Stem Loading S wood 
t/R=14.3 / 47.40 = t/R =0,2D 

D6 
Defect also assessed considering: Radii D6 
W.Wilcox et al: Review of Literature / C on The Effects o f  Early Stages of Compression wood loss = approximate 47% radii D2 53% remaining (t/r) 
decay on Wood Strength. 
Concludes static bending loss of 
60% at 10% decay . Tensile wood loss= approximate 74% of radii D6 26% remaining (t/r) 
Andtensile strength loss 20-50% at 
10% decay. 

All other 'Tree Body Language' * C.Mattheck - 'The Body Language of Trees' Open Cross Sections pp185 
criteria then taken into 'Fail ure-criteria can also be applied to eccentric cavities if 
consideration to determine 
hazards& risk rating. than half of the stem diameter'. 

Representative Only. Not to scale 

the decay occupies more 
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Comparative Resistance test 
L)-Too,c P m  ? wollombi rd aeriaJ009 

115 12 12 5113 

feasuremenina : 9 Needle speed 5000 rm tn  Diameter 119.0 cm 
3 number 2 WOLLOMBI AERtAL f4eerlte stifle : o k  Level 100.0 cm 
rdtingdepth : 40,15 c m  Tilt : -34' Direction W-E 

late : 1611.2016 Offset 61279 Species : A.costata 
ime 10:19:08 Avg. curve off Location Basal trunk 
eed speed : 100 cm4nin f lame :Comparative ten 

Amplitude ['41 

1u0 

80 

I I I  I - -T  I I  II F - 7  .LITJ60 

40 

AAI&I.AIAI AL 1 
20 

so 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 

Drilling depth [cm] 
s e s s m e r  Cc-iimen 

ICFrom 0,0 c m  to  1,1 c m :  Bark Comparative test 
From 1,1 c m  to 25,1 c m  : Appears Sound Wood 

Ell From 25,1 c m  to 26,0 cm : Altering Wood 
From 26,0 cm to 29,5 cm Appears Sound Wood 

[ J  From 29,5 cm to  33,5 c m  : Altering Wood 
From 33,5 cm to  40,2 c m  Appears Sound Wood 
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Resistance Test. Drill test 1 
PD-Tools Pro - 12 wollQmbi rd erQ01 * 

e • 6 i g 2  112.5113 

M e a s u r i n g  / o b j e c t  data 

Measurement no. :  I Needle speed :  5000 rlmin Diameter :  113,0 cm 
10 number : 2 WOLLOMBI AERIAL Needle state : ok covet : 640,0 cm 
Drilling depth : 40.14 cm Tilt : 0 Direction : NW-SE 
Date 16,112016 Offset : 641515 Species : Acostate 
Time : 09:45,42 Aug. curve o n  Location Structural stem 
Feed speed : 100cmirnin Name 

Amplitude [] 

80 

60 

20 1111Ahilikill1i AhL JL- 

50 48  46 42 

u h I h I  

34323028262iP220iu16lii21P 

n 
6420 

Drilling depth [cm] 

From 0,0 c m  to 1,4 cm Bark 
-1 

m m  1,4 cm to  4.0 cm, Appears Sound Wood 
om 4,0 c m  to  9.2 cm : Altering Wood 

Fmm 9,2 c m  to  26.9 cm : Appears Sound Wood 
U )  f corn 26,9 c m  to 40,1 cm : Altering Wood 

rum 8,0 c m  to 0,0 c m  Appears Sound Wood 
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Resistance Test. Drill test 2 
PD-Tools Pro - [2 woVombi rd aeriaIOOZJ - 

- >1 

61, 

- f e c t  data 

t e a s u r e m e n t  no. : 2 Needle s p e e d  : 5000 rlmiri Diameter  : 113,0 cm 
) number  : 2 WOLLOMBI AERIAL Needle s t a t e  ok Level : 640,0 cm 
lrdtmg dep th  : 40,13 c m  Tiff : 0 Direction N-S 
late 16.11.2016 Offset  : 681282 Spec ies  : A.costata 
One 09:49:11 Avg. curve  : off Location : Structural stem 
e e d  s p e e d  : 100  emImin Name 

Amplitude [%] 
'Ut; 

80 

60 
T I f  L 

_1 t t t t t r t f+ i 
AAL 

Ak. 20 

50 4 8  4 6  44  4 2  

IIJIILIT__40 1 h I i i i 2 3 0  

28 26 

2 4 0 0 0  

18 16 14 12 
10864200 

Drilling depth [cm] 
A s s e s s m e n t  Comment 

From 0,0 c m  t o  1,4 c m :  Bark 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I P o c k e t  o f  d e c a y  a t  23cm 

From 1,4 c m  t o  5,4 c m  : Appea r s  Sound Wood 
EJ From 5,4 c m  t o  8 . 3 c m  : Altering Wood  Crcurnferential decay 
- From 8.3 c m  t o  30,8 c m  : Appea r s  Sound Wood 
EJ From 30,8 c m  t o  40,1 c m  : Compromised  Wood 
E i  From 0,0 c m  t o  0,0 cm 
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Resistance test. Drill Test 3 
PD-Tools Pro - [2 wollombi rd aeria003] - 

- b  -' 

Me 

t e a s u r e m e n t  no. : 3 Needle s p e e d  : 5000 1/olIn Diameter : 113,0 cm 
It) numbe r  2 WOLLOMBI AERIAL Needle s t a t e  : of Level : 6 4 0 0  cm 
Drilling depth  40,12 c m  Tilt : 0 '  Direction : NE-SW 
Date : 16 .112016  Offset  6 7 2 7 8  Spec ies  : A.costata 
Time : 09:58:04 Avg. curve  : off Location : Structural stem 
laud s p e e d  : 1 0 0  cm/mm Name 

Amplitude (% 
100 

80 

60 

40 

20 

0 

Dulling depth  [cm] 

From 0,0 c m  t o  1 , 4 c m :  Bark 
C i r c u m f e r  

D e c a '  p o c k e t  at23.5cm 
From 1.4 c m  t o  5,0 c m  : Appea r s  Sound Wood 

LII] f r o m  5,0 c m  t o  7,6 c m  : Altering Wood 
From 7.6 c m  t o  32,0 c m  : Appear s  Sound Wood 

[LI] From 32,0 c m  t o  40.1 c m :  Compromised  Wood 
U From 0,0 c m  t o  0 ,0  cm 
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Resistance Test Drill Test 4 
P r o ,  oflombi rd aeriatO04, - 

, .u,duw x 

d e a s u r i n g  I o b j e c t  data 

easurementno, : 4 Needle speed :  5000 rlmrn Diameter : 113,0cm 
0 number : 2 WOtIOMO1 AERIAL Needle state : ok Level : 640,0 cm 
)nlling depth : 40.09 cm TIlt : 0 '  Direction : E-W 
)ate 16.11.2016 Onset : 671273 Species : A.costata 
,me : 10:01:01 Avg. curve : oft Location Structural Stan 
eed speed : 100 cmImrn Name 

Amplitude [%] 

- 100 

- -480 

60 

5 0 4 0 4 0 4 4 4 2  4 0 3 8  30 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 

Drilling depth (cm] 
Comment 

From 0,0cm to  1,7cm : Balk rcumferential decay Decay pocket at24cm 
From 1.7 c m  to  4.9 c m  : Appears Sound Wood 

.1J From 4,9 c m  to 7,0 cm : Altering Wood 
rom 7 0  cm to  38,2 c m  : Appears Sound Wood 

U From 38,2 c m  to  40,1 cm : Compromised Wood 
U ]  From 0,0 c m  to  0,0 cm 
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Resistance Test Drill Test 5 
P D - i c  Pro - 1' WOUOrtlbI rd aen&UOSJ - 

- 
I t 1 t 1  Ii4I 

feasurement no. 5 Needle speed 5000 rmrn Diameter : 113.0cm 
3 number : 2 WOLLOMBI AERIAL Needle state : LCvel : 640,0 cm 
rdhngdepth : 40,12 cm b I t  : 0 Direction SE-NW 
ate :16.11.2016 Offset : 65.265 Species : A.costata 
me  : 10:03:52 Avg. curve : on Location Structural sten 

eed speed : 1 0 0  cmtmm Name 

Amplitude N 
1U0 

80 

EEEE 
__ 

H 
40 

20 

30 28 26 24 22 20 18 16 14 12 10 8 6 4 20 

Drilling depth (cm] 
o e s s m n t  Comment 

From 0,0 c m  to  1,3 c m  Bark Circumferential decay pocket o f  decay at2m 
From 1,3 c m  to 5,0 Cm : Appears Sound Wood 

EJ From 5,0 cm to 5.9 cm Altering Wood 
From 5,9 c m  to 32,7 cm : Appears Sound Wood 

[ J  From 32,7 cm to 40,1 cm : Compromised Wood 
L11 From 0,0 cm to  0,0 cm 
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Resistance Test Drill Test 6 
°D Toots Pro 12 wottombi rd aerial006 - 

f-~ 61 tOi in R U l m  ill 11.5 12 112 511 aj 11 
Jkl5k 

data 

leasurement no. : 6 Needle speed: 5000 r/mrn Diameter : 113,0 cm 
)aumber : 2WOLLOMBIAERIAL Needle state : Ok Level : 640,0 cm 
Filling depth : 40,13 cm Tilt : -1 Direction : S-N 
ate : 1611.2016 Offset : 651274 Speces : A.costata 
rine : 10:05:53 Avg. curve : off Location : Structural stei 
ned speed : 100 c r n n  Name 

Amplitude [si] 

UU 

14 

40 

- 

0 
50 48 46 44  42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 

Drilling depth [cm] 
ommen 

[ ]  From 0,0 c m  t o  1 , 7 c m :  Bark 

- from 1 , 7 c m  t o  4 ,0  c m  : Appears Sound Wood 
Eli f r om 4,0 cm to 6.1 cm : Altering Wood 
• From 6,1 cm to 16,0 cm : Appears Sound Wood 
E l  From 16,0cm to 40,1 c m :  Compromised Wood 
El From 0,0 cm t o  0,0 cm 
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Resistance Test Drill Test 7 
WV PD-Too l s  Pro 2 wof lombi  r d  aerialOO7 

. 

- 

F E::•.:-':•.:.ndc 

L E ~ + "  [M M A  11 li 5 1 2 2 5 J I 3  

l e c t  data 

easurement no. : 7 Needle speed: 5000 r8rtin 0amete r  :1130cm 
number : 2 WOLLOMBI AERIAL Needle state : ok Level : 640,0 cm 

rthmq depth : 40,14 cm TIN : 1' DirectIon : SW-NE 
ate : 16.112016 Offset : 65276 Species : &costata 
ime 1013:17 Avg. curve : off Location : Structural ster 
ed speed : 100 cmjnun Name 

Amplitude [%] 
lull 

............ 
- 80 

L_ f f .  .............. t H 1  .... 1-t--±- Go......... 

f l  1 6 U 1 2  

F 

so 48 46 44 42 40 38 36 34 : 2 3 0  

Dnthng depth [cm) 
Assessment  Comment 

From 0,0 cm to 1 , 4 c m :  Bark 
From 1,4 CM to 30,7 cm : Appears Sound Wood 
From 30,7 c m  to 40,1 cm Meting Wood 
f rom 0,0 cm to 0,0 cm 

LI I I  From 0.0 cm to 0,0 cm 
from 0,0 cm to 0,0 cm 
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Resistance Test Drill Test 8 
PD-Tools Pro - [2 wollombl rd aerialoUa) - 

ua; 61 a 112 

Measuring I object data 
Measurement no. 8 Needle speed:  5000 rimin Diameter : 113,0cm 
i l)number : 2WOLLOMBIAERIAL Needle state : ok Level 640,0 cm 
Unsung depth : 40,13 c m  Tilt : oe Direction W-E 
Date :16.11.2016 Offset : 72/277 Species : A.costata 
Tune : 10:17:22 Avg. curve off Location : Structural sten 
Feed speed : 1 0 0  cm/mm Name 

Amplitude [%] 

--  - - - - . - -  100 

80 

ITYTFLTt.0 

AhW 
20 

- 

- -  0 
50 48 4b 44 42 40 30 36 3.4 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 

Uniting depth [cm] 
Assessment Comment 

From 0,0 c m  t o  1,2 c m  Bark 
- From 1,2 c m  to  7,2 c m  : Appears Sound Wood 

From 7,2 cm to  9,7 c m  : Altering Wood 
From 9,7 c m  t o  26,1 c m  : Appears Sound Wood 
From 26,1 c m  to 40,1 c m :  Altering Wood 
From 0,0 c m  t o  0,0 cm 
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Structural branch Resistance Test Results indicated; 
The resistance test results and cross section detailed within this report are evaluated against; 

Asymmetrical decay formula - C. Mattheck 

• W. W.Wilcox et al: Review of Literature on The Effects of Early Stages of Decay on Wood Strength. 
Concludes static bending loss of 60% at 10% decay 
And-tensile strength loss 20-50% at 10% decay. 

Cross Section Decay Observations and wood loss calculations within structural branch 
• Estimated compression wood loss 47% and 53% remaining (t) (t/r d2) 
• Estimated tensile wood loss 74% and 26% remaining (t) (t/r d6) 
• Poor adaptive supporting wood formation. 
• Loading of defective structural stem - North 
• Significant loss of 'bending moment' and stem strength. 

Used as a guide only. 
Note: Many trees have variable upper canopy and trunk loadings and are often not symmetrical and 'Centralised'. Tree's often produce reaction 
strengthening wood to compensate for a weakness within its structure. All variable biotic and abiotic conditions has been taken into account in determining 
the likelihood of failure as detailed within this report. 
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Frank Rinn - Excerpt from ISA Arbor February 2011 pg. 52-54 'Basic Aspects o f  Mechanical Stability o f  Tree Cross-Sections'. 

Figure 8. If a cavity covers 50 percent of the Figure 9. The blue curve reveals the relative 
cross-section area and is located at the edge, the strength loss for all load directions due to 
corresponding relative strength loss is doubled decay. It is used for evaluating failure potential 
as compared to being located at the center. and as a base for determining risk mitigation 

strategies, for example a corresponding wind 
load reduction by pruning. 
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W. W. Wilcox: Excerpt from research paper 'Review o f  Literature on The Effects o f  Early Stages of 
Decay on Wood Strength. 
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W i l c o x  e t  a l  
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I m p a c t  b e n d i n g  s t r e n g t h  l o s s  ( s h o c k  l o a d i n g )  (Hardwood) 

White rot = 20% at 1%, 50% at 6% and 60% at 9% weight loss (Decay) 
Brown rot = 6% at 1%, 50 at 8% and 70% at 9% w e g h t  loss (Decay) 

Static bending strength loss 
White rot = 35% at 2%, 50% at 5% and 60% at 10% weight loss (Decay) 
Brown rot = 50% at 2%, 75% at 5% weight loss (Decay) 

Strength loss in tension wood; (Hardwood) 
White rot = 22%-42% at 2% and 20-50% at 10% weight loss (Decay) 
Brown rot = 56% at 2% and 82% at 8% weight loss (Decay) 
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Risk Rating 

Risk Rating 
Matrix 1 - Likelihood matrix (2013 ISA Tree Risk Assessment Manual). 

Tree Hazard Part - Structural stem 6.4m agl 
Likelihood of Likelihood of Impacting Target 
Failure 

Very Low Low Medium 
Imminent Unlikely Somewhat likely Likely Very likely 

Unlikely Unlikely Somewhat likely 
Possible Unlikely Unlikely Unlikely Somewhat like 
Improbable Unlikely Unlikely Unlikely Unlikely 

Matrix 2 - Risk Rating Matrix. (2013 ISA Tree Risk Assessment Manual). 
Structural stem 6.4m agl 

Likelihood of Consequences 
Failure and 

Negligible Minor Severe 

Very likely Low Moderate High Extreme 
Low Moderate High 

Somewhat likely Low Low Moderate Moderate 
Unlikely Low Low Low Low 

Risk Rating igh 

Residual Risk Rating. Structural stem 6.4m agl 
Likelihood of Consequences 
Failure and 

Negligible Minor Severe 

Very likely Low Moderate High Extreme 
Low Moderate High 

Somewhat likely Low Low Moderate Moderate 
Unlikely Low Low Low Low 

Categorised Residual Risk Rating Subject Tree = gh 
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10. Recommendations. 

The subject tree has been categorised under the IACA Tree Retention Value (S.T.A.R.S) as 'Priority for 
Removal'. 

The categorised residual risk rating was high. 

I recommend the following arboricultural management; 

. Removal of hazardous tree. 

• Replacement planting of two (2) same genus species tree to replenish canopy loss and to 
compliment/ maintain bio-diversity. 

Please call me if I may be of further assistance. 

Yours faithfully, 

Arboricultural Tree Services Pty Ltd 

Graham Brooks dip arb 

Managing director. Arboriculture Australia Consulting Arborist No: 1983 

ISA TRAQ Certified Arborist 2014-2019 

Member of ISA & Arb' Australia. 

ISA Mem No: 173140 
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Appendix 1 - Significance of a Tree, Assessment Rating System* (IACA 2010) - S.T.A.R.S. © 

The landscape significance o f  a tree is an essential criterion t o  establish the importance tha t  a particular tree may have on a site. 

However, rating the significance o f  a tree becomes subjective and difficult to ascertain in a consistent and repetitive fashion 

due to assessor bias. It is therefore necessary to  have a rating system utilising structured qualitative criteria t o  assist in 
determining the retention value fo r  a tree. To assist this process all definitions for terms used in the Tree Significance - 
Assessment Criteria and Tree Retention Value - Priority Matrix, are taken from the IACA Dictionary fo r  Managing Trees in Urban 
Environments 2009. 

This rating system will assist in the planning processes for proposed works, above and below ground where trees are to be 
retained on or adjacent a development site. The system uses a scale o f  High, Medium and Low significance in the landscape. 
Once the landscape significance o f  an individual tree has been defined, the retention value can be determined. An example 
o f  its use in an Arboricultural report is shown as Appendix A. 

Tree Significance - Assessment Criteria 
High Significance in landscape 

- The tree is in Good condition and Good vigor; 

- The tree has a form typical for the species; 

- The tree is a remnant or is a planted locally indigenous specimen and/or is rare or uncommon in the local area or of botanical 
interest or of substantial age; 

- The tree is listed as a Heritage Item, Threatened Species or part of an Endangered ecological community or listed on 
Councils significant Tree Register; 

- The tree is visually prominent and visible from a considerable distance when viewed from most directions within the landscape 
due to its size and scale and makes a positive contribution to the local amenity; 

- The tree supports social and cultural sentiments or spiritual associations, reflected by the broader population or 
community group or has commemorativevalues; 

- The tree's growth is unrestricted by above and below ground influences, supporting its ability to reach dimensions typical or the 
taxa in situ - tree is appropriate to the site conditions. 

Medium Significance in landscape 

- The tree is in Fair-Good condition and Good or Low vigor; 

- The tree has form typical or atypical of the species; 

- The tree is a planted locally indigenous or a common species with its taxa commonly planted in the local area 
- The tree is visible from surrounding properties, although not visually prominent as partially obstructed by other vegetation or 

buildings when viewed from the street, 

- The tree provides a fair contribution to  the visual character and amenity of the local area, 
- The tree's growth is moderately restricted by above or below ground influences, reducing its ability to  reach dimensions typical for the 

taxa in situ. 

Low Significance in landscape 

- The tree is in fair-poor condition and good or low vigor; 

- The tree has form atypical of the species; 

- The tree is not visible or is partly visible from surrounding propert es as obstructed by other vegetation or buildings, 

- The tree provides a minor contribution or has a negative impact on the visual character and amenity o f  the local area, 
- The tree is a young specimen which may or may not have reached dimension to be protected by local Tree Preservation orders 

or similar protection mechanisms and can easily be replaced with a suitable specimen, 

- The tree's growth is severely restricted by above or below grcund influences, unlikely to  reach dimensions typical for the 
taxa in situ - tree is inappropriate to the site conditions, 

- The tree is listed as exempt under the provisions of the local Council Tree Preservation Order or similar protection mechan sms, 
- The tree has a wound or defect that has potential to become structurally unsound. 

Environmental Pest/ Noxious Weed Species 
- The tree is an Environmental Pest Species due to its invasiveness or poisonous/ allergenic properties, 
- The tree is a declared noxious weed by legislation. 

Hazardous/Irreversible Decline 

- The tree is structurally unsound and/or unstable and is considered potentially dangerous, 

- The tree is dead, or is in irreversible decline, or has the potential to fail or collapse in full or part in the immediate to short term. 
The tree is t o  have a minimum of three (3) criteria in a category t o  be classified in that group. 
Note: The assessment criteria are for individual trees only, however, can be applied to a monocultural stand in its entirety e.g. hedge. 

Institute of Australian Consulting Arboriculturists (IACA 2010), IACA Sigrificonce o f  a Tree, Assessment Rating System (STARS), 
www.iaca.org.au 

In the development of this document IACA acknowledges the contribution and original concept of the Footprint Green Tree Significance & 
Retention Value Matrix, developed by Footprint Green Pty Ltd in June 2001 
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Tree Retention Value - Priority Matrix 

Legend  f o r  M a t r i x  Assessment 
These trees are considered important for retention and should be retained and protected. 
Design modification or relocation of building/s should be considered to  accommodate the setbacks 

as prescribed by the Australian Standard AS4970 Protection of trees on development sites. 
P r i o r i t y  f o r  R e t e n t i o n  Tree sensitive construction measures should be implemented if works are to proceed within 

the Tree Protection Zone (e.g. use of pier and beam footings). 

These trees may be retained and protected. These are considered less critical; however their 
Cons ide r  f o r  R e t e n t i o n  retention should remain a priority with removal :onsidered only if adversely affecting the 

proposed works and other alternatives have been considered and ext'austed. 

These trees are not considered important for retention, nor require special works or  design 
modification to be implemented for their retention. 

ru • f R These trees are considered hazardous Priority or Removal 
or in irreversible decline, or weeds and should be removed irrespective o f  development. 

IACA 2010, 1A CA Significance ofa Tree, Assessment Rating System (STARS), Institute o f  Australian Consulting Arborculturists, A,, 
, www.iaca.org.au 
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Appendix 2 

Resistograph Terminology and Interpretation 

I M I  Resistograph Testing Standard, Procedures & Audit 
ML Australia © 2013 

Safe Work method Statement: Attached. 

PPE - Personal protection equipment: 
(as per attached safe Work Method Statement) 

- Ear protection 

- Approved safety footwear 

- Safety glasses/visors 

- Reflective jacket/clothing 

Pre Resi Test Checks: 

- Ensure batteries are fully charged 

- Enter correct ID number on Resi 

- Enter the right Feed Speed for the particular species (if unsure, always start with a lower speed - .  or 2) 

- ideal is close to 40% amplitude 

- Check and record Cardinal Direction 

- Measure and record the height of Measurement 

- Ensure needle exit is clean and free of sap etc. 

- Ensure a steady and comfortable Position 

- Check correct feed speed and RPM for the job 
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Resistograph Methodology: IML PD-400 
The Resistograph inserts a 1.4 mm needle (drill bit) into the tree to measure the resistant's of wood. The 
measurement is then transferred electronically to a gaph that clearly shows various stages of decay, as well as 
white rot, brown rot, termites etc. 

The more resistance in the tested area, the higher is the amplitude in the graph and therefore shows sound 
wood. 
If the amplitude drops below a certain level (in reference to good wood) then an experienced operator can 
determine the extent and stages of decay. 
The "decay analysing software" helps to show the sound wood and decay clearly by the red and green 
markings. This ensures easy to understand reports. 

This method does NOT harm the tree! (C. Mattheck) 

Resi Testing Procedure: 
Ensure all operation is carried out in accordance with the relevant Safe Work Method Statement 

The Resi test's should be conducted on the most likely area where decay or defect is suspected. 

Therefore a VTA (Visual Tree Assessment) is imperative before commencing any testing. 
The operator is looking for general health, wounds, swelling, included bark, fungi and any other obvious or less 
obvious signs. 

- After pressing the Red Start Button at the rear of the Resi it is imperative to maintain weight and pressure 
during the entire drilling procedure 

- It is recommended not to exceed more than 6 cm of hollow to prevent needle deviation (better to measure 
the amount of sound wood) 

- After needle retraction check Needle Check and ensure that the measurement was stored correctly (Resi will 
indicate this) 

- Write down comments and observations on this particular test drill in reference to the ID number 

- Conduct as many or few measurements necessary to form an informed opinion on the inside state of  the 
particular tree 

- After conclusive testing, ensure the Resi is being carefully laid back into the padded hard case 
- Ensure drilling needle is always clean and sharp 

Conduct as many of  few Resi test's necessary to give :he operator a clear understanding of the inside state of 
the tree. - There is no direct rule as to how many test's should be undertaken on a tree. Four test's (one on 
each cardinal direction) on the same level provides a reasonable "picture". 
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Resi PD Speed: 

There are 5 feed speed and various needle speed settings available. 

- For hard and tropical wood a needle speed of  5000 RPM is recommended 

- The harder the wood, the higher the RPM and the lower the feed speed! 

- Try to achieve an average drill graph amplitude of around 40 to 60% 
Feed Speed # 1 @ 25 cm per minute 
Feed Speed # 5 @ 250 cm per minute 
Tip: Use 5000 RPM for wood with excessive sap. 

Amplitude l%I 
100 

80 

60 

40 

20 

30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 

Feed Speed # 1 @ 25 cm per minute 
Tip: Use 5000 RPM for wood with excessive sap. 
Direction: 
The software asks for cardinal direction: drilling towards 
Example: Drilling direction: North - t hen  the operator drills on the southern trunk. 
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Test & Graph interpretation: 
As the Resistograph delivers a "relative" measurement, the results are shown in a graph. Basically the higher 
the amplitude of the graph, the more resistance, therefore the more sound. A low amplitude in the graph or a 
sudden fall in amplitude indicates decay or hollow. The spikes visible in a sound wood graph indicate growth 
rings (depending on species - i.e. pine species show distinct growth rings) 

Amplitude of Graph: 
Amplitude is shown in percentage and divided into 10 sections each section representing 10 % 

Various stages of decay and incipient wood (changing wood) 
The test can show various stages of decay and incipient wood (changing wood) depending on the position, 
speed and amplitude of the test graph. 

- Graph amplitude below 10 % usually indicates significant decay (very soft) or hollow 

- Graph amplitude between 10% and 20% could mean incipient (changing wood) - no structural strength 
This is on the assumption that the average amplitude of the reference test drill is between 40% and 55% 

ArnplItude 1%) 

This test graph example shows a sound Silky Oak (Grevillia robusta) 
Average amplitude around 40% 
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This test graph example shows decay in a pine species from 15 cm and "free floating wood" at 19 to  22 
cm. Please note: "Free Floating" wood is not structurally sound! 

Arr.pl itude (%] 

This test graph example shows significant decay leaving 7 cm wall thickness 

36 
G.Brooks. dip arb ATS Pty Ltd Arboriculture Australia Consulting Arborist No: 1983 
Tree Risk Assessment: 38 Wollombi Road. Bilgola Plateau. NSW 2106 



5/6 

Reference Test Drill: 
To confirm unclear graph and test measurement to the operator, a "reference test" is recommended. 
The reference test is conducted on the likeliest sound areas of the tree. i.e. sound buttress or muscle on tension 
side of the tree. 

Feed Curve vs. Drilling Curve (PD- Series & Feed Module only) 
The high Amplitude in the graph showing "Shaft Friction" can be often mistaken for sound wood. The 
amplitude continues to increase in the graph due to shaft friction on the needle. Therefore decay is often only a 
slight drop in amplitude. 
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This graph example indicates decay from 20 cm onwards (blue = feed curve - green = drill curve) 
For further reference we recommend: Basic Decay Detection Manual ISBN 0-646-46859-6 by P.Blank — 
or contact: imlaustralia@bigpond.com 
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Tree management program according to test results and findings: 
If no decay is found on the most likely area and the operator is satisfied with the testing a normal "monitor" 
program would prevail. 

Various stages and size of Decay or Hollow: 

- Large area of total decay or hollow (amplitude well below 10%) - Immediate action, depending on 
target area and species! 

- Medium size are of total decay or hollow (amplitude well below 10%) - Discretionary action, depending 
on target area and species! 

- Large area of incipient wood (classed as decay due to no structural strength) - Discretionary action, 
depending on target area and species! 

- The recommended action undertaken by the relevant authority or individual on any smaller percentage 
in size and decay stages is again discretionary depending on target area and species. 

Example: A 30% decayed main trunk of a known structural unsound species situated in a children's 
playground is obviously of higher priority then a 50% decayed tree in a field with little or no traffic/targets. 

Appropriate action in reference to the findings is mostly up to the individual laws and guidelines. 
Removal, weight & crown reduction, limb removal or monitor. 
Watch the Reaction zone! 

If there is a definite spike, this means that the tree is creating a barrier and the tree is doing something about it to 
prevent further decay infestation. 

If it is only a gradual graph drop and no definite reaction (barrier) zone then this shows the different stages of 
decay and the tree is not able to compartmentalise. 

Therefore it is advisable to test again in 12 month time to quantify the extend and speed of possible spreading 
decay. 
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Tr(* mana2dnwnt program according to test results and findings: 

Ii no decay is found on the most likely :trea and the operator is satisfied with the testing a normal-monitor* 
program would preval. 

aiious t a t s  and cue of lkeav o r  Hollow: 

- L a r c  area of total decay or hollow amFlituce well below l O r )  - Immediate action, depending on 
target area and species! 

- Medium size are of total decay or hollow (amplitude well below lO%) - Discretionary action, depending 
on target area and species! 

- Large area of Incir.ient wood tclassed as decay due to no structural strength: - Discretionary action. 
depending on target area and species 

- The rcommeaded action undertaken by the relevant authority or individual on any smaller percentage 
in siz2 and decay stage; is again discretionary depending on target area and species. 

F:ample: A W i  decayed main trunk of  a known structural unsound species situated in it children's 
playground i obviously of higher priority then a 5(Y derived tree in a field with little or no traffic/targets. 

Appropriate action in reference to the t i i i d ins  is mostly up to the indi'idual laws and guidelines. 
Removal, weight & crowr reduction, limb removal or monitor. 
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Watch the Reaction zone 

If there is a definite spike. this means that the tree is creating a harrier and the tree is doing something about it to 
prevent further decay infestation. 

I f  it is only a gradual graph drop and no definite reaction (barrier) zone then this shows the different stages of 
decay and the tree is not able to compartmentalise. 

Therefre it is advisable to test again in 12 month time to quantify the extend and speed of possible spreading 
decay. 

I t .  • .  . f l .  s.,, 

This graph example 'him s clearly the reaction i harriert zone before the decay zone at 21.5 cm 
manifested as a spike in amplitude. 

Copyright IML Australia 2013 © 
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Appendix  3 Glossary of  Terminology 

Age Most trees have a stable biomass for the major proportion of their life. The estimation of the age of a tree is based on 
the knowledge of the expected lifespan of the taxa in situ divided into three distinct stages of measurable biomass, when 
the exact age of the tree from its date of cultivation or planting is unknown and can be categorized as Young, Mature and 
Over-mature (British Standards 1991, p. 13, Harris eta!, 2004, p. 262). 

Young Tree aged less than <20% of life expectancy, in situ. 

Mature Tree aged 20-80% of life expectancy, in situ. 

Over-mature Tree aged greater than >80% of life expectancy, in situ, or senescent with or without reduced vigour, and 
declining gradually or rapidly but irreversibly to death. 
Condition of Trees 

Condition A tree's crown form and growth habit, as modified by its environment (aspect, suppression by other trees, soils), 
the stability and viability of the root plate, trunk and structural branches (first (ist) and possibly second (2" )  order branches), 
including structural defects such as wounds, cavities or hollows, crooked trunk or weak trunk/branch junctions and the 
effects of predation by pests and diseases. These may not be directly connected with vigour and it is possible for a tree to be 
of normal vigour but in poor condition. Condition can be categorized as Good Condition, Fair Condition, Poor Condition and 
Dead. 

Good Condition Tree is of good habit, with crown form not severely restricted for space and light, physically free from the 
adverse effects of predation by pests and diseases, obvious instability or structural weaknesses, fungal, bacterial or insect 
infestation and is expected to continue to live in much the same condition as at the time of inspection provided conditions 
around it for its basic survival do not alter greatly. This may be independent from, or contributed to by vigor. 

Fair Condition Tree is of good habit or misshapen, a form not severely restricted for space and light, has some physical 
indication of decline due to the early effects of predation by pests and diseases, fungal, bacteriall, or insect infestation, or has 
suffered physical injury to itself that may be contributing to instability or structural weaknesses, or is faltering due to the 
modification of the environment essential for its basic survival. Such a tree may recover with remedial works where 
appropriate, or without intervention may stabilise or improve over time, or in response to the implementation of beneficial 
changes to its local environment. This may be independent from, or contributed to by vigor. 

Poor Condition Tree is of good habit or misshapen, a form that may be severely restricted for space and light, exhibits 
symptoms of advanced and irreversible decline such as fungal, or bacterial infestation, major die-back in the branch and 
foliage crown, structural deterioration from insect damage e.g. termite infestation, or storm damage or lightning strike, ring 
barking from borer activity in the trunk, root damage or instability of the tree, or damage from physical wounding impacts 
or abrasion, or from altered local environmental conditions and has been unable to adapt to such changes and rray decline 
further to death regardless of remedial works or other modifications to the local environment that would normally be 
sufficient to provide for its basic survival if in good to fa i r  condition. Deterioration physically, often characterised by a gradual 
and continuous reduction in vigor but may be independent of a change in vigor, but characterised by a proportionate increase 
in susceptibility to, and predation by pests and diseases against which the tree cannot be sustained. Such conditions may 
also be evident in trees of advanced senescence due to normal phenological processes, without modifications to the growing 
environment or physical damage having been inflicted upon the tree. This may be independent from, or contriouted to by 
vigor. 
Moribund Advanced state of decline, dying or nearly dead. 

Dead Tree is no longer capable of performing any of the following processes or is exhibiting any of the following symptoms; 
Processes 
Photosynthesis via its foliage crown (as indicated by the presence of moist, green or other cooured leaves); 
Osmosis (the ability of the root system to take up water); 
Turgidity (the ability of  the plant to sustain moisture pressure in its cells); 
Epicormic shoots or epicarmic strands in Eucalypts (the production of new shoots as a response to stress, generated from 
latent or adventitious buds or from a lignotuber); 
Symptoms 
Permanent leaf loss; 
Permanent wilting (the loss of turgidity which is marked by desiccation of stems leaves and roots); 
Abscission of the epidermis (bark desiccates and peels off to the beginning of the sapwood) 
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Branch 

Branch An elongated woody structure arising initially fron- the trunk to support leaves, flowers, fruit and the development 
of other branches. A branch may itself fork and continue to divide many times as successive orders o f  branches with the 
length and taper decreasing incrementally to the outer extremity of the crown. These may develop initially as a gradually 
tapering continuation of the trunk with minimal division as in a young tree or a tree of excurrent habit, or in a sapling, or 
may arise where the trunk terminates at or some distance from the root crown, dividing into f irst order branches to form 
and support the foliage crown. In an acaulescent tree, branches arise at or near the root crown. Similarly branches may arise 
from a sprout mass from damaged roots, branches or trunk. 

Orders of branches The marked divisions between successively smaller branches (James 2003, p. 168) commencing at the 
initial division where the trunk terminates on a deliquescent tree or from lateral branches on an excurrent tree. Successive 
branching is generally characterised by a gradual reduction in branch diameters at each division, and each gadation from 
the trunk can be categorised numerically, e.g. first order, second order, third order etc. (See Figure 21.) 
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Figure 21 Orders of branches 

42 
G.Brooks. dip arb ATS Pty Ltd Arboriculture Australia Consulting Arborist No: 1983 
Tree Risk Assessment: 38 Wollombi Road. Bilgola Plateau. NSW 2106 



Crown 

Canopy 1. Of multiple trees, the convergence, or merging in full or part, of the crowns of two or more trees due to their 
proximity, or where competition for light and space available in a forest environment is limited as each tree develops 
forming a continuous layer 
of foliage. 2. Used as a plural for crown. 3. Sometimes synonymously used for crown (USA). 
Crown o f  an individual tree all the parts arising above the trunk where it terminates by its division forming branches, e.g. 
the branches, leaves, flowers and fruit; or the total amount of foliage supported by the branches. The crown of any tree can 
be divided vertically into three sections and can be categorised as lower crown, mid crown and upper crown (Figure 8). For 
a leaning tree these can be divided evenly into crown sect ons of one-third from the base to apex. The volume of a crown 
can be categorised as the inner crown, outer crown and outer extremity o f  crown (Figure 9). 

Upper n I L  - crow 

Lower croVVII 

t Is 

Jt 
Figure 8 Sections of crown. 

Lower crown The proximal or lowest section of a crown when divided vertically into one-third ('/3) increments. See also 
Crown, Mid crown and Upper crown. 
Mid crown The middle section of a crown when divided vertically into one-third (Y3) increments. See also Crown, Lower 
crown and Upper crown. 
Upper crown The distal or highest section of a crown when divided vertically into one-third '/3) increments. See also Crown, 
Mid crown and Lower crown. 
Deadwood 
Deadwood Dead branches within a tree's crown and considered quantitatively as separate to crown cover and can be 
categorised as Small Deadwood and Large Deadwood according to diameter, length and subsequent risk potential. The 
amount of dead branches on a tree can be categorized as Low Volume Deadwood, Medium Volume Deadwood and High 
Volume Deadwood. See also Dieback. 

Dead wooding Removing of dead branches by pruning. Such pruning may assist in the prevention of the spread of decay 
from dieback or for reasons of safety near an identifiable target. 

Small Deadwood A dead branch up to 10mm diameter and usually <2 metres long, generally considered of low risk 
potential. 

Large Deadwood A dead branch >10mm diameter and usually >2 metres long, generally considered of high rsk  potential. 

High Volume Deadwood High Volume Deadwood Where >10 dead branches occur that may require removal. 
Medium Volume Deadwood Where 5-10 dead branches occur that may require removal. 
Low Volume Deadwood Where <5 dead branches occur that may require removal. 
Dieback 

Dieback The death of some areas of the crown. Symptoms are leaf drop, bare twigs, dead branches a i d  tree death, 
respectively. This can be caused by root damage, root disease, bacterial or fungal canker, severe bark damage, intensive 
grazing by insects, abrupt changes in growth conditions, drought, water-logging or over-maturity. Dieback often implies 
reduced resistance, stress or decline which may be temporary. Dieback can be categorized as Low Volume Dieback, Medium 
Volume Dieback and High Volume Dieback. 
High Volume Dieback Where >50% of the crown cover has died. 
Medium Volume Dieback Where 10-50% of the crown cover has died. 
Low Volume Dieback Where <10% of the crown cover has died. See also Dieback, High Volume Dieback and Medium Volume 
Dieback. 
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Epicormic shoots 

Epicormic Shoots Juvenile shoots produced at branches or trunk from epicormic strands in some Eucalypts (Burrows 2002, 
pp. 111-131) or sprouts produced from dormant or latent buds concealed beneath the bark in some trees. Production can 
be triggered by fire, pruning, wounding, or root damage but may also be as a result of stress or decline. Epicormic shoots can 
be categorized as Low Volume Epicormic Shoots, Medium Volume Epicormic Shoots and High Volume Epicoriric Shoots. 

High Volume Epicormic Shoots Where >50% of the crown cover is comprised of live epicormic shoots. 

Medium Volume Epicormic Shoots Where 10-50% of the crown cover is comprised of live epicormic shoots. 

Low Volume Epicormic Shoots Where <10% of the crown rover is comprised of live epicormic shoots. 

General Terms 

Cavity A usually shallow void often localized initiated by a wound and subsequent decay within the trunk, branches or roots, 
or beneath bark, and may be enclosed or have one or more opening. 

Decay Process of degradation of wood by microorganisms (Australian Standard 2007, p. 6) and fungus. 

Hazard The threat of danger to people or property from a tree or tree part resulting from changes in the physical condition, 
growing environment, or existing physical attributes of the tree, e.g. included bark, soil erosion, or thorns or poisonous parts, 
respectively. 

Included bark 1. The bark on the inner side of the branch union, or is within a concave crotch that is unable to be lost from 
the tree and accumulates or is trapped by acutely divergent branches forming a compression fork. 2. Growth of bark at the 
interface of two or more branches on the inner side of a branch union or in the crotch where each branch forms a branch 
collar and the collars roll past one another without forming a graft where no one collar is able to subsume the other. Risk of 
failure is worsened in some taxa where branching is acute,'y divergent or acutely convergent and ascending or erect. 

Hollow A large void initiated by a wound forming a cavity in the trunk, branches or roots and usually increased over time by 
decay or other contributing factors, e.g. fire, or fauna such as birds or insects e.g. ants or termites. A hollow can be 
categorized as an Ascending Hollow or a Descending Ho/low. 

Risk The random or potentially foreseeable possibili:y of  an episode causing harm or damage. 

Visual Tree Assessment (VIA) A visual inspection of a tree from the ground based on the principle that, when a tree 
exhibits apparently superfluous material in its shape, this represents repair structures to rectify defects or to reinforce 
weak areas in accordance with the Axiom o f  Uniform Stress (Mattheck & Breloer 1994, pp. 12-13, 145). Such assessments 
should only be undertaken by suitably competent practitioners. 

Leaning Trees 

Leaning A tree where the trunk grows or moves away from upright. A lean may occur anywhere along the trunk influenced 
by a number of contributing factors e.g. genetically predetermined characteristics, competition for space or light, prevailing 
winds, aspect, slope, or other factors. A leaning tree may maintain a static lean or display an increasingly progressive lean 
over time and may be hazardous and prone to failure and collapse. The degrees of leaning can be categorized as Slightly 
Leaning, Moderately Leaning, Severely Leaning and Critically Leaning. 

Slightly Leaning A leaning tree where the trunk is growing at an angle within 00-150 from upright. 

Moderately Leaning A leaning tree where the trunk is growing at an angle within 150-300 from upright. 

Severely Leaning A leaning tree where the trunk is growing at an angle within 300-450 frcm upright. 

Critically Leaning A leaning tree where the trunk is growing at an angle greater than >450 from upright. 

Progressively Leaning A tree where the degree of leaning appears to be increasing over time. 

Static Leaning A leaning tree whose lean appears to have stabilized over time. 
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Periods of Time 

Periods of Time The life span of a tree in the urban environment may often be reduced by the influences of encroachment 
and the dynamics of the environment and can be categorized as Immediate, Short Term, Medium Term and Long Term. 

Immediate An episode or occurrence, likely to happen within a twenty-four (24) hour period, e.g. tree failure or collapse in 
full or part posing an imminent danger. 

Short Term A period of time less than <1 - 15 years. 

Medium Term A period of time 1 5 - 4 0  years. 

Long Term A period of time greater than >40 years. 
Trunk 

Trunk A single stem extending from the root crown to support or elevate the crown, terminating where it divides into 
separate stems forming f irst order branches. A trunk may be evident at or near ground or be absent in acaulescent trees of 
deliquescent habit, or may be continuous in trees of excurrent habit. The trunk of any caulescent tree can be divided vertically 
into three (3) sections and can be categorized as Lower Trunk, Mid Trunk and Upper Trunk. For a leaning tree these may be 
divided evenly into sections of one third along the trunk. 

Acaulescent A trunk! ess tree or tree growth forming a very short trunk. See also Caulescent. (See Fig. 21) 

Caulescent Tree grows to form a trunk. See also Acaulescent. (See Fig. 21) 

Lower trunk Lowest, or proximal section of a trunk when divided into one-third (Y3) increments along its axis. See a so Trunk, 
Mid trunk and Upper trunk. 

Mid trunk A middle section of a trunk when divided into one-third (Y3) increments along its axis. See also Trunk, Lower trunk 
and Upper trunk. 

Upper trunk Highest, or distal section of a trunk when divided into one-third (Y3) increments along its axis. See also Trunk, 
Lower trunk and Mid trunk. 

Vigour 

Vigor Ability of a tree to sustain its life processes. This is independent of the condition of a tree but may impact upon it. Vigor 
can appear to alter rapidly with change of seasons (seasonality) e.g. dormant, deciduous or semi-deciduous trees. Vigor can 
be categorized as Normal Vigor, High Vigor, Low Vigor and Dormant Tree Vigor. 
Normal Vigor Ability of  a tree to  maintain and sustain its life processes. This may be evident by the typical growth of leaves, 
crown cover and crown density, branches, roots and trunk and resistance t o  predation. This is independent of the condition 
o f  a tree but may impact upon it, and especially the ability of  a tree to sustain itself against predation. 

High Vigor Accelerated growth of a tree due to incidental or deliberate artificial changes to its growing environment that are 
seemingly beneficial, but may result in premature aging or failure if the favorable conditions cease, or promote prolonged 
senescence if the favorable conditions remain, e.g. water from a leaking pipe; water and nutrients from a leaking or disrupted 
sewer pipe; nutrients from animal waste, a tree growing next to a chicken coop, or a stock feed lot, or a regularly used 
stockyard; a tree subject to a stringent watering and fertilising program; or some trees may achieve an extended lifespan 
from continuous pa/larding practices over the life of the tree. Low Vigor Reduced ability of  a tree to  sustain its life processes. 
This may be evident by the atypical growth of leaves, reduced crown cover and reduced crown density, branches, roots 
and trunk, and a deterioration of their functions with reduced resistance t o  predation. This is independent of the condition 
of a tree but may impact upon it, and especially the ability of  a tree t o  sustain itself against predation. 
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Symmetry 

Symmetry Balance within a crown, or root plate, above or below the axis of the trunk of branch and foliage, and root 
distribution respectively and can be categorized as Asymmetrical and Symmetrical. 

Asymmetrical Imbalance within a crown, where there is an uneven distribution of branches and the foliage crown or root 
plate around the vertical axis of the trunk. This may be due to Crown Form Co dominant or Crown From Suppressed as a 
result of natural restrictions e.g. from buildings, or from competition for space and light with other trees, or from exposure 
to wind, or artificially caused by pruning for clearance of roads, buildings or power lines. An example of an expression of this 
may be, crown asymmetrical, bias to west. 

Symmetrical Balance within a crown, where there is an even distribution of branches and the foliage crown around the 
vertical axis of the trunk. This usually applies to trees of Crown Form Dominant or Crown Form Forest. An example of an 
expression of this may be crown symmetrical. 

N 

Plan view 
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P'41 Elevation 
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Symmetrical Asymmetrical 
Crown generally centred evenly Crown generally located unevenly to 

abovethe trunk. one side above the trunk. 

Figure 27 Symmetry within crown 
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Roots 

First Order Roots (FOR) Initial woody roots arising from the root crown at the base of the trunk, or as an adventitious root 
mass for structural support and stability. Woody roots may be buttressed and divided as a marked gradation, gradually 
tapering and continuous or tapering rapidly at a short distance from the root crown. Depending on soil type these roots may 
descend initially and not be evident at the root crown, or become buried by changes in soil levels. Trees may develop 4-11 
(Perry 1982, pp. 197-221), or more first order roots which may radiate from the trunk with a relatively even distribution, or 
be prominent on a particular aspect, dependent upon physical characteristics e.g. leaning trunk, asymmetrical crown; and 
constraints within the growing environment from topography e.g. slope, soil depth, rocky outcrops, exposure to predominant 
wind, soil moisture, depth of water table etc. 
Orders of Roots The marked divisions between woody roots, commencing at the initial division from the base of the trunk, 
at the root crown where successive branching is generally characterised by a gradual reduction in root diameters and each 
gradation from the trunk and can be categorized numerically, e.g.first order roots, second order roots, third order roots etc. 
Roots may not always be evident at the root crown and this may be dependent on species, age class and the growing 
environment. Palms at maturity may form an adventitious root mass. 

Orders o f  roots 
(indicative) 
1. First order 
. Second order root 

3. Third order 

rootJTruJnk 

4. Fourth order r o o t 5 .  
Fifth order rooti'ZN. 

Roots and root plate sections 
(indicative) 

Zone of rapid taper 5. Fine roots 0 Rot han, 
2. Root crown 6. Root tip 10 Orrtr roots 5. Tap root 7. Sinker roots it. Interbuttress zone 4. Buttress root 8. Heart root 12. Driplirse 

Figure 22 Orders of Roots 

Root Plate The entire root system of a tree generally occupying the top 300-600mm of soil including roots at or above ground 
and may extend laterally for distances exceeding twice the height of the tree (Perry 1982, pp. 197-221). Development and 
extent is dependent on water availability, soil type, soil depth and the physical characteristics of the surrounding landscape. 

Root Crown Roots arising at the base of a trunk. 
Zone of Rapid Taper The area in the root plate where the diameter of structural roots reduces substantially cver a short 
distance from the trunk. Considered to be the minimum radial distance to provide structural support and root plate stability. 
See also Structural Root Zone (SRZ). 
Structural Roots Roots supporting the infrastructure of the root plate providing strength and stability to the tree. Such roots 
may taper rapidly at short distances from the root crown or become large and woody as with gymnosperms and 
dicotyledonous angiosperms and are usually 15t and 2nd order roots, or form an adventitious root mass in monocctyledonous 
angiosperms (palms). Such roots may be crossed and grafted and are usually contained within the area of crown projection 
or extend just beyond the dropline. 
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Assumptions and Limiting Conditions 
Any legal description provided to the consultant is assumed to be correct. Any titles and ownership to any property are 
assumed to be good and marketable. No responsibility is assumed for matters legal in character. Any and all property is 
appraised as though free and clear, under responsible ownership and competent management. 
It is assumed that any property is not in violation of any applicable codes, statutes, or any other Local, State or Federal 
Government regulations. 
Care has been taken to obtain all information from reliable sources. All data has been verified insofar as possible; however, 
the consultant can neither guarantee nor be responsible for the accuracy of information supplied by others. 
The consultant shall not be required to give testimony or to attend by reason of this report unless subsequent contractual 
arrangements are made including payment of an additional fee for such services. 
Loss or alteration of any part of this report invalidates the entire report. 
Possession of this report or a copy thereof does not imply right of publication or use for any purpose by any other than the 
person to whom it is addressed, without the prior expressed written consent of the consultant. 
An important statement is made at this point that all standing trees are inherently dangerous and require ongoing 
maintenance for their life span. Regular checks by qualified Arborists should be carried out on all trees to reduce risks. 
Graham Brooks Arboricultural Tree Services Pty Ltd take no responsibility for actions taken and their consequences, contrary 
to those expert and professional instructions given as recommendations pertaining to safety by way of exercising our 
responsibility to our client and the public as our duty of care commitment, to mitigate or prevent hazards from arising, from 
a failure moment in full or part, from a structurally deficient or unsound tree or a tree likely to be rendered thus by its 
retention and subsequent deterioration from modification/s to its growing environment either existing or proposed, either 
above or below ground, contrary to our advice. 

Graham Brooks. Senior Principal Arborist 
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Appendix 4 

Assumptions and Limiting Conditions 

1. Any legal description provided to the consultant is assumed to be correct. Any titles and ownership to any 
property are assumed to be good and marketable. No responsibility is assumed for matters legal in 
character. Any and all property is appraised as though free and clear, under responsible ownership and 
competent management. 

2. It is assumed that any property is not in violation of any applicable codes, statutes, or any other Local, State or 
Federal Government regulations. 

3. Care has been taken to obtain all information from reliable sources. All data has been verified insofar as 
possible; however, the consultant can neither guarantee nor be responsible for the accuracy of information 
supplied by others. 

4. The consultant shall not be required to give testimony or to attend by reason of this report unless subsequent 
contractual arrangements are made including payment of an additional fee for such services. 

5. Loss or alteration of any part of this report invalidates the entire report. 

6. Possession of this report or a copy thereof does not imply right of publication or use for any purpose by any 
other than the person to whom it is addressed, without the prior expressed written consent of the consultant. 

7. An important statement is made at this point that all standing trees are inherently dangerous and require 
ongoing maintenance for their life span. Regular checks by qualified Arborists should be carried out on all trees 
to reduce risks. 

Graham Brooks. Senior Principal Arborist 
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