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KIM BEAZLEY SPECIAL SCHOOL REDEVELOPMENT PROJECT 

STAKEHOLDER WORKSHOP  

White Gum Valley Primary School Music Room 

7:00pm, Wednesday 19th October 2011 

 

WORKSHOP SUMMARY  

 

1. WELCOME - WORKSHOP PURPOSE AND PROCESS 

Linton Pike (Facilitator) welcomed all participants and explained the process for the 

workshop.  The purpose is: 

 To obtain stakeholder input to inform the preparation of a Structure Plan for the 

redevelopment of the site; and 

 To identify and confirm community aspirations for the redevelopment of the site. 

The workshop agenda is provided at Attachment One.   

A list of meeting participants is provided at Attachment Two. 

 

 

2. PLANNING AND DESIGN CONSIDERATIONS 

Chris Donnelly and Tijana Vujic (of Urbis) provided a summary of the planning and 

design considerations presenting the following. 

 

LOCATION PLAN 
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LOCAL CONTEXT   
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LAND FORM AND TOPOGRAPHY 
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DESIGN OPPORTUNITIES AND CONSTRAINTS 
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DRAFT TREE ANALYSIS 
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ENGINEERING AND SERVICING PLAN 
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DESIGN OPPORTUNITIES AND CONSTRAINTS 
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DESIGN CONSIDERATIONS  
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LOT AND HOUSING DIVERSITY 
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3. HOUSING TYPOLOGY 

Chris Donnelly introduced Dr Linley Lutton of UWA as a Project Team Member to 

explain possible housing typologies. 

Dr Linley Lutton, School of Earth and Environment, The University of Western 
Australia, Vice Chair, Australian Institute of Urban Studies (WA) presented the 

typologies noting the following.     

Characteristics which will result in a range of house sizes exhibiting diversity and 
individuality while at the same time complementing each other and their existing 
neighbours  

 Simple gable or hip roof forms; 

 Roof pitches ranging from 25 – 35 degrees; 

 Generous roof overhangs creating strong shadows; 

 Loft rooms on internal-facing elevations; 

 Minimal decorative detail to street elevations; 

 Minimal variety of wall materials on street elevations; 

 Simple, small to medium-size rectangular windows; 

 Wide verandahs facing streets; 

 Understated yet well-defined front entries; 

 Generous front setbacks for gardens and landscape; 

 Variety of housing widths from a minimum of 7.5m;  

 Variety of colours to roofs and front elevation materials; 

 Brick or render to street elevations; 

 Two-storeys permitted on northern edge; 

 No garages or carports facing streets; and 

 Some houses can be attached using party walls. 

Linley presented a number of images as examples of houses which demonstrate the 

use of the desired characteristics being suggested for houses in this redevelopment.   

The image below shows a recent development in Perth where a range of housing sizes 

has been developed using a contemporary interpretation of the design elements. 

 

 

The image to the right serves to highlight the important 
role of trees to soften the internal areas of this 

development.  

 

It is important to note that these are only two of many 
images presented at the workshop.  The images are 
not all included as a result of the associated file size it 

creates. 
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4. QUESTION AND ANSWER SESSION 

A number of questions and answers arose as summarised below: 

Q How will the integration of the halls work? 

A 

Sullivan Hall is to be retained from a City of Fremantle (CoF) perspective. 

A new hall may be desirable and has been raised by the Mayor of Fremantle for 
discussion. 

The current thinking is that the halls remain and this area becomes the Public 
Open Space (POS). 

We then need to think about the community interface to make it a more 
appealing place. 

The existing building/s would be difficult to relocate. 

 

Q What about the Men’s Shed, what will happen to that? 

A 

We support the retention of the Men’s Shed but need to consider the City’s 
views in this regard.   An alternative less intrusive site may be preferred by them. 

It may not remain in its current position in the long term. 

Both have been structurally assessed.  They are a City of Fremantle asset and 
they are happy to retain them. 

 

Q 

Why is parking encouraged at the rear of the houses?  It minimises the 
opportunity of interaction and potentially creates dead streetscapes? 

Double garage doors with auto doors sees the doors close on people on the 
street. 

A 

The objective is to avoid long garage frontages.  We can still have a single 
garage or crossover. 

 

Q Do verandahs need a northern aspect to be most effective? 

A 
Generally, yes. 

 

Q 
The traditional style building typology is good.  How can we do that with modern 
materials? 

A 

Instead of weatherboard use recycled timber.    There is a difference between 
real and Hardie type product work.   Recycled bricks can also be used. 

Limestone is another good Fremantle building product. 

Roof materials can be metal.   We need to avoid creating too many changes in 
lines and angles with complex roofs.  We need simple metal roofing outcomes 
but allow for tiled roofs. 

It is best to “Keep it Simple”. 

 

Q 
White ant activity in the valley is high and ceramic or natural material at ground 
level may be best.  

A 
Seems like a practical solution. 

 

Q 
Will it be single large scale homogenous “super lots”or individual lots? 

This is an important consideration from a community viewpoint. 
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A 

We don’t have the delivery methodology resolved at this point.    The Structure 
Plan will set the building blocks of the future.   

 The way in which lots are released and sold individually or in packages is still a 
way off. 

We are interested in your views and no decision has been made at this time. 

In some developments LandCorp seeks a private sector partner and this may 
apply here.    Development Controls can be made in a number of ways to 
achieve the desired outcomes if large lot development results. 

LandCorp doesn’t build houses but is government’s land development agency. 

Generally, Design Guidelines are used to ensure the resultant product matches 
the planned outcomes. 

We are promoting diversity to provide opportunities for different demographics 
and needs. 

 

Q Is it possible that a builder may buy a number of lots? 

A 

We generally have regulations and use different delivery methods to manage 
this process.    

We may sell a portion of this site to a private sector partner but it is not proposed 
to sell the whole site to a single proponent. 

We may even tender a group housing option. 

Our current focus is to prepare a Structure Plan. 

When looking for innovation LandCorp offers an opportunity to provide a 
different or non standard product. 

We expect a mixture of lots for sale to individuals, small group housing, 
community housing, and different housing form.    

Demonstration homes may result. 

 

 

 

5. DISCUSS AND CONFIRM PROJECT OBJECTIVES 

Workshop participants discussed and updated the project objectives arising from the 
earlier consultation undertaken in 2003.  The following project objectives resulted. 

 

Community and Sense of Place  

 Retain and preserve Sullivan Hall; 

 Seek to provide a new community facility as part of the development; 

 Underground all power included within the development; 

 Provide quality verges and landscaping; 

 Make the existing sump more usable as public open space if possible; and 

 Improve and enhance the local landscape and provide good and visible 
pedestrian access. 

 

Diversity and Affordability  

 Promote an imaginative and innovative residential development that enhances 
the existing sense of community. 
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Sustainability and Design Excellence  

 Preserve social amenity and promote a positive environmental impact; 

 Retain trees wherever possible with a focus on preserving mature trees; 

 Respect community views by the use of Project Design Guidelines; 

 Seek a development that is compatible with surrounding land uses; 

 Minimise any potential for traffic impact by appropriate traffic management and 
an even traffic distribution; and 

 Produce a reasonable financial return for the Department of Education.  

 

Questions and answers arising during project objective discussions are summarised 
below. 

Q 
How do we achieve affordability and allow for groups such as SHAC or first home 
buyers or other groups? 

A 

If we sold small lot development sites they will be quite expensive at market value.    
We will continue to work with others including SHAC to look for group housing 
options as apartments, communal spaces, etc. 
 

Q 
It is becoming increasingly difficult for the next generation to live nearby.  How can 
we overcome that? 

A 

There is an opportunity to introduce small footprint (lot) housing on this site.   
Land is expensive in Fremantle and we may need to look for more modest and 
therefore affordable options for the future.   LandCorp is open to that option 
provided it is supported by the community. 

Key variables for affordability are: 

 Tenure 

 Lot sizes 

 Housing style 
 

Q 

Is it possible to make better use of the sump? 

The City of Fremantle (CoF) has completed some assessment of this sump.  It is 
deep and often full in wet conditions.  We can’t underestimate the water volumes 
that it manages with steep topography in catchment areas. 

Stokes Street sump often overflows and now has trees that can survive periods 
on inundation. 

A 

We are looking for options and need the support of the community and CoF and 
of course ensure we do not create a flooding problem. 

Valley Park may be a good model for future use of the sump. 

We will investigate but cannot make any promises without understanding the 
drainage and other implications of such a change. 
 

 

6. WORKSHOP SESSION - ISSUES AND OPPORTUNITIES  

Participants formed groups and discussed the following key issues: 

1. Community and sense of place including: 

 Parking, transport and access; 

 Amenity and facilities; 

 Form, function and location; and 

 Relationship to existing POS. 
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2. Diversity and Affordability including: 

 Type of house and built form; and 

 Height. 

3. Sustainability and design excellence; and 

4. Other considerations 

 

Participants were encouraged to complete individual feedback sheets as well as 
provide comment to the group discussion.   The resultant individual feedback is 
provided at Attachment 3. 

Following the workshop session each table presented the key outcomes of their 
discussion as shown below. 

Please note that Table 1 was not used at this session. 

 

6.1 COMMUNITY AND SENSE OF PLACE  

 

PARKING / TRANSPORT / ACCESS 

Table 2 

 Allow for embayment parking on Stevens Street (golf course side). 

 Consider a roundabout at Nannine Avenue and Hope Street 
intersection. 

 Minimise the double garage door effect. 

 Consider more speed humps along Stevens west of Nannine Ave. 

Table 3 

 Allow for communal parking at group housing. 

 Provide primary access from Stevens. 

 Allow for rear loading and kids playing in the street. 

Table 4 
 Parking to offer variety and dispersed solution. 

 Minimise space dedicated to parking. 

Table 5 

 Street widths to allow for parking. 

 Traffic forecasts required. 

 Speed along Hope Street to be managed down. 

 Allow for parking at community facilities. 

 

AMENITY and FACILITIES 

Table 2 

 Retain both halls. 

 Consider corner shop/deli – reasonable hours of operation in live 
work format. 

 Men’s Shed to become play group or community asset – community 
meeting place with outside play area. 

 Explore Hope Street access opportunities. 

Table 3 

 Linkages to Boo Park and Valley Park and better use of space 
dedicated to sump. 

 Pathway linking the 3 spaces. 

 Community garden in sump area – food forest. 

 Community market like Woodman Point.  
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AMENITY and FACILITIES 

Table 4 

 Retain vegetation. 

 Establish link between future group housing and community facility 
with integrated link – green corridor. 

 Designated bike parking and alternative transport. 

 Create an arts and performance hub. 

Table 5 
 Similar to other tables. 

 Possible link of facilities in northern area with other facilities. 

 

 

FORM, FUNCTION AND LOCATION 

Table 2 

 Retain the trees to the greatest extent possible. 

 Vehicle to Hope Street left in left out or right through (safety). 

 Maintenance of medium strip. 

 Half basketball court - Yalgoo Avenue (community doing this). 

 Relocating trees to Yalgoo Avenue (northern end). 

 Yalgoo Avenue dual use path (maybe recycled bricks or coloured 
asphalt like Valley Park). 

Table 3 
 To ensure small footprint then allow for loft above two storey for 

artist work space. 

Table 4 
 Environmental design to be applied with demonstration product 

resulting with innovation. 

Table 5  Keep topography intact. 

 

 

RELATIONSHIP TO EXISTING POS 

Table 2 

 POS for hall retention, something to delineate not necessarily wall. 

 Use Stevens Street and Hope to take traffic. 

 Extend POS through to Hope St (after sump at west end). 

Table 3 

 Meandering walk/cycle pathways into the Beazley buildings. 

 BBQ’s for community.  Play equipment for children - natural. 

 Trail etc. 

Table 4 
 Public open space linkages. 

 Use of amphitheatre. 

Table 5 
 Avoid any rear fences to street - house frontages. 

 Road interface to community facilities, but slow moving. 
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6.2 DIVERSITY AND AFFORDABILITY 

 

TYPE OF HOUSE AND BUILT FORM 

Table 2 

 Diversity and range of dwelling types and lot sizes. 

 Group housing site to preserve trees. 

 Observe larger setbacks for part of site. 

 Zero lot boundaries or semi detached is ok. 

 One to two storey ok. 

 Support for SHAC concept. 

 Retain site for over 55’s – terraced, strata or other. 

 Extend POS from Hope to Stevens Street. 

Table 3 

 Encourage no fence options. 

 Metal roofs and mixed building materials. 

 Ensure Universal Design outcomes. 

 Include verandahs. 

 Variety of form and housing size – single, family. 

 Encourage bike riding. 

Table 4  No feedback received  

Table 5 

 Third pipe and grey water reuse. 

 Link built form to sustainability criteria. 

 Density bonuses for sustainability. 

 Variety of housing sizes. 

 Integrate drainage basin in the development.  

 Include drainage in median.  

 

 
 

HEIGHT 

Table 2 

 Half court basket ball in Yalgoo Avenue verge to be supported and 
linked. 

 If trees are to be relocated Yalgoo Avenue needs trees at its 
northern end. 

Table 3  2 storey plus loft - maximum height. 

Table 4 

 Consider appropriate locations for height with suitable interface 
with existing. 

 Consider overshadowing. 

 Maybe greater height in lower areas. 

 Diversity and linkages to POS . 

Table 5  Not more than 2 storey. 
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6.3 SUSTAINABILITY AND DESIGN EXCELLENCE 

SUSTAINABILITY AND DESIGN EXCELLENCE 

Table 2 

 Take a holistic approach - energy, water, affordability at all levels, 
green star at all levels (BERPS) higher star rating than current 
building code.  This should go beyond thermal efficiency to all 
relevant items. 

 Provide for path on the Yilgarn Avenue green space. 

Table 3 

 Encourage colour and difference. 

 Integrate built form with green space and trees. 

 Adopt third pipe in Design Guidelines. 

 Encourage use of permaculture gardens. 

 Encourage carbon neutral development. 

Table 4 

 Include a tram on Hope Street. 

 Extend the CAT bus system. 

 Ensure affordability.  

 Don’t dictate style and grace but allow flexibility through palettes 
and framework. 

Table 5 
 Third pipe and grey water reuse. 

 Current sustainability CoF as a benchmark for new development. 

 

 

6.4 OTHER COMMENTS  

 

OTHER COMMENTS 

Table 2 
 Affordable living - including appliances. 

 Disabled access to paths etc. 

Table 3 

 Integrate built form with green space existing trees and new 
gardens. 

 Environmental guidelines - grey water, recycle.  Best practice 
recycling. 

 Community active programs - spaces for variety of these in POS. 

Table 4 
 Embedding a new community into an existing – is it a new a unique 

or an integrated and what does it mean for establishing and 
interacting the community. 

Table 5 

 Soften and integrate part/whole of drainage into development. 

 Option to relocate drainage into median. 

 Plan around tree retention where possible. 

 

Additional individual feedback is provided at Attachment Three. 
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7. NEXT STEPS  

The next steps in the process include: 

 Similar workshop planned for Saturday 5th November 2011; 

 Workshop summary distributed to interested participants – contact details 
requested; 

 Structure Plan prepared and submitted to the City of Fremantle.  Current 
thinking is that this will occur in the first quarter of 2012 but is not confirmed; 

 Structure Plan advertised for public comment subject to Council endorsement. 

 Community Information Evening included as part of the comment period. 

 

The workshop closed at 9:30pm. 
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ATTACHMENT ONE - AGENDA 

 

 

Kim Beazley Special School Redevelopment Project 

STAKEHOLDER WORKSHOP 

 

Session 1 - Wednesday 19 October 2011 

   7pm for 7.15pm start – 9.15pm finish 

   White Gum Valley Primary School Music Room 

Facilitator - Linton Pike (Estill & Associates) 

Invitees - City of Fremantle Elected Members 

Members of the public 

   White Gum Valley Precinct Group 

   Stakeholders 

LandCorp Project Managers 

Consultant Team Representatives: 

 Urbis (Planning, Urban Design, Landscape Architecture) 

 Shawmac (Traffic Engineering) 

 Urbanix Design (Architecture, Urban Design) 

Workshop Purpose: 

 To obtain stakeholder input to inform the preparation of a Structure Plan for the 

redevelopment of the site; and 

 To identify and confirm community aspirations for the redevelopment of the site. 

 

Time Item By 

7:00 Arrival – refreshment provided  

7:15 Welcome – workshop purpose and process Linton Pike 

7:20 Planning and design considerations Urbis 

7:35 Questions and answers All 

7:45 Discuss and confirm project objectives All 

8:00 

Workshop session – issues and opportunities: 

 Community and sense of place 

 Diversity and Affordability  

 Sustainability and design excellence 

All 

9:00 Present back All 

9:20 Next steps Warren Phillips 

9:30 Close  
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ATTACHMENT TWO - WORKSHOP PARTICIPANTS 

 

NAME ORGANISATION 

Lucy Brown Resident 

Annette Fraser Resident 

Fiona Gavino Resident 

Dick Kolagow Resident 

Dianne Henderson Resident 

Peter Saunders Resident 

R Vermey Resident 

Andrew Craig Resident 

Tony Morris Resident 

Sharyn Egan Resident 

Isabella Jennings Resident 

Roy Lewisson Resident 

Stephanie Jennings Resident 

Rob Dobson Resident 

Cian Evans Resident 

Sally Charlton Resident 

David Charlton Resident 

Simone Pesson Resident 

 

 

Project Team 

NAME ORGANISATION 

Warren Phillips LandCorp 

Sylvia Chan LandCorp 

Chris Donnelley Urbis 

Tijana Vujic Urbis 

Linley Lutton Urbis 

Linton Pike Estill & Associates (Workshop Facilitator) 
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ATTACHMENT THREE - INDIVIDUAL FEEDBACK SHEETS 

 

Name: Stephanie Jennings 

 

COMMUNITY AND SENSE OF PLACE 

Topic Comments and Considerations 

Parking  Consider need for car parking to have a noise buffer for Sullivan Hall. 

 Bike parking associated with community facilities. 

Amenity and 
Facilities 

 Retain halls. 

Form, Function 
and Location 

 Two storeys across lower terrace okay with 3 storey possible to the 
north only in group housing to enable affordability. 

 Sustainability code in White Gum Valley a minimum. 

Relationship to 
Existing POS 

 Green routes along Nannine and in and around halls. 

Other Comment 

 Reference for native trees especially important around halls and within 
group housing. 

 Support SHAC proposal. 

 

DIVERSITY AND AFFORDABILITY 

Topic Comments and Considerations 

Type of House 
and Built Form 

 Diversity of materials and use of recycled material. 

 Low energy, water home design above existing building codes. 

Height  See earlier comment 

 

SUSTAINABILITY AND DESIGN EXCELLENCE 

Topic Comments and Considerations 

  See above. 

 If relocation of trees needed consider moving around halls for shading 
and green route along Nannine. 

 

OTHER CONSIDERATIONS 

Topic Comments and Considerations 

Other Comment   
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Name: Simone Pesson 

 

COMMUNITY AND SENSE OF PLACE 

Topic Comments and Considerations 

Parking  Encourage less parking. 

 Shared parking clusters. 

Amenity and 
Facilities 

 Creating outdoor spaces that encourage social interaction ie picnic, 
bbq, undercover, small amphitheatre. 

Form, Function 
and Location 

 Higher dwellings build at lower points of property, not on higher points 
where they will overshadow other dwellings. 

 Make sure make the most of passive - solar gain. 

Relationship to 
Existing POS 

 Mirror and add to eclectic designs of neighbourhood. 

Other Comment 

 Extend CAT bus service to site, as it would be a major community and 
interactive space to the wider population. 

 The future South Street tram will divert from South Street down to Hope 
Street, and have a stop at the site.  (Diversion, as South Street 
decreases from 2 x 2 way lane to 2 x 1 way lane). 

 No fences which will invite infraction. 

 

DIVERSITY AND AFFORDABILITY 

Topic Comments and Considerations 

Type of House 
and Built Form 

 Shared walkways to dwellings / houses. 

 Shared gardens, vegetable patches. 

 Shared cluster-parking. 

 Passive - solar design. 

Height  No dwellings should impose on or over other dwellings. 

Other Comment 
 Ideally whole site will be Community Housing Model where there are 

many shared aspects of housing ie. Laundries, living rooms/spaces, 
kitchens, office spaces. 

 

SUSTAINABILITY AND DESIGN EXCELLENCE 

Topic Comments and Considerations 

  See comments above. 

 Sump water collection and rain water collection for own site for gardens. 

 Passive solar designs, energy efficient and saving designs. 

 Materials are sustainable and energy efficient. 

 

OTHER CONSIDERATIONS 

Topic Comments and Considerations 

Other Comment  Ideally the whole site should be using the Community Housing Model. 
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Name: Lucy Brown 

 

COMMUNITY AND SENSE OF PLACE 

Topic Comments and Considerations 

Parking 
 Mix of group parking and small spaces for individual parking spaces at 

some houses. 

Amenity and 
Facilities 

 Retain the trees.  Build a group housing site, such as SHAC, which 
uses innovative design to build around the threes. 

Form, Function 
and Location 

 Mixture of housing and green space to preserve the green corridors. 

 Environmental designs to reduce power consumption. 

 Verandahs promote socialisation. 

Relationship to 
Existing POS 

 Linkages to surrounding areas - Boo Park.  

 Artist workshop spaces fostering nurturing. Facilitate community 
building and activities eg. AAS and Performance Hub with parades and 
public events in open spaces. 

Other Comment 

 Opportunities for people to interact with each other, living in the 
development. 

 Walkways through site to public space eg. Community garden spaces. 

 

DIVERSITY AND AFFORDABILITY 

Topic Comments and Considerations 

Type of House 
and Built Form 

 Housing oriented to public spaces. 

 Rendered. 

 Earthy colours. 

Height 
 Two storey, but not blocking the sun from people on the south side 

preferred. 

Other Comment 
 Possible to make beautiful spaces affordably through use of recycled 

materials and artistic design. 

 

SUSTAINABILITY AND DESIGN EXCELLENCE 

Topic Comments and Considerations 

  Tram on Hope Street? 

 Recycled materials. 

 Energy efficient design. 

 Demonstration homes for environmental sustainability. 

 

OTHER CONSIDERATIONS 

Topic Comments and Considerations 

Other Comment  Community activities fostered by public spaces, refurbishment of halls, 
siting of community minded residents to create life, a community hub.  
Eg artist workshops, lantern parades, festival events at Booyembana 
Park. 

 

  



Kim Beazley Special School Redevelopment Project 

Stakeholder Workshop Page 24 19 October 2011 

Name: Fiona Gavino 

 

COMMUNITY AND SENSE OF PLACE 

Topic Comments and Considerations 

Parking 
 No double garage street front parking. 

 Mix of on street parking. 

Amenity and 
Facilities 

 Community access studio at SHAC. 

Form, Function 
and Location 

 Verandahs. 

 Create community inter-connectedness. 

 Townhouse with verandah or balcony. 

Relationship to 
Existing POS 

  

Other Comment   
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SCHOOL 
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VALLEY
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Reserve Number 38088 
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04/02/1983 Public Plan PERTH 02 08.13 
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BRIEF: 

 
Landcorp has commissioned this consultant to carry out tree assessments of 35 
verge trees around the property known as Lot 2089 Stevens Street, White Gum 
Valley. The purpose of the report is to assess the trees and their proximity to the 
property boundary due to the installation of proposed services for the new 
development.  
 
The trees were assessed for health and structural condition, suitability for retention 
due to their location and the proposed development, likelihood of survival if services 
are to be located underneath the trees through vertibore/underbore, suitability for 
transplanting & suitability of removal and replacement. 
 
The survey requires an inspection of each tree in relation to the new development & 
provide advice whether trees can be retained or may require removal based upon 
safety grounds.  
 
The inspection consisted of several parts. 
 

 Examination, observation and documenting the tree. 

 Provide an itemised list of trees, details and recommendations.  

 Photograph each tree. 

 Add tree numbers to a site map for identification purposes. 
 
This consultant confirms that the site inspections were carried out on 26th of 
November 2012 with a total of 35 trees audited.  

 

FORM AND APPROACH: 
 

This consultant used an aerial map of the site which shows the locations of the trees 
in question. This map was numbered and each tree is photographed and attached as 
a Power Point at the end of this report to show the health, condition and proximity to 
house lots. 
  
Below are the definitions for the captured information provided. 
 
Botanical name Information:    

Botanical names are listed detailing the generic name followed by the specific 
epithet.  The variety is named where applicable.  
 

Tree Age:  
Tree age is based on the age of the tree that would be considered typical for the 
species in the general area. It is not based on the health of the tree. 
 
Juvenile 
The tree has recently been planted or self-sown (within the last 3 – 5 years).  
 
Semi mature 
The tree has become established in the site and may be approaching its expected 
mature size. If correctly maintained the specimen will continue to grow to maturity. 
 
 
Mature 
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Usually the tree will have reached the expected size for the species in the site. 
 
Post mature 

The tree has passed the mature stage of its life and is characterized by both a very 
slow growth rate and by intolerance to disturbances.  The post-mature tree has 
limited energy reserves to fight invading diseases and insects, especially pruning 
wounds.  Removal of live tissue is something to avoid. 
 
Severe decline 
The tree is in its final stages of life, the tree is beginning to lose its ability to defend 
itself. It is at this stage that the tree becomes susceptible to pests and disease. The 
tree will be assessed for hazards and may require reduction pruning or removal.  
 
Note 
It is important to note that tree age is not directly related to tree health. For example: 
It is possible for a young tree to have very poor health and a mature tree to have 
good health. 

 
Tree health: 
 
Good 

The tree is demonstrating good or exceptional growth for the species. The tree 
should exhibit a full canopy of foliage, and have only minor pest or diseases 
problems. Foliage colour, size and density should be typical of a healthy specimen of 
that species. 
 
Fair 
The tree is in reasonable condition and growing well for the species. The tree should 
exhibit an adequate canopy of foliage. There may be some dead wood present in the 
crown, some grazing by insects or animals may be evident and/or foliage colour, size 
or density may be atypical for a healthy specimen of that species. 
 
Poor 

The tree is not growing to its full capacity; extension growth of the laterals may be 
minimal. The canopy may be thinning or sparse. Large amounts of dead wood may 
be evident throughout the crown. Significant pest and disease problems may be 
evident or symptoms of stress indicating tree decline. 
 
Very poor 
The tree appears to be in a state of decline and the canopy may be very thin and 
sparse. A significant volume of deadwood may be present in the canopy or pest and 
disease problems may be causing a severe decline in tree health. 
 
Dead 
The tree is dead. 
 

  

Tree structure: 
 
Each tree surveyed was examined in detail to ascertain its overall structural 
condition. 
 
The assessed tree was then placed into one of five categories: 
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 Good: The tree has a well-defined and balanced crown. Branch unions 
appear to be strong, with no defects evident in the trunk or the branches. Major 
limbs are well defined. The tree would be considered a good example of the 
species. Probability of significant failure is highly unlikely. 

 

 Fair: The tree has some minor problems in the structure of the crown. The 
crown may be slightly out of balance, and some branch unions or branches may 
be exhibiting minor structural faults. If the tree is single trunked, this may be on a 
slight lean or be exhibiting minor defects. Probability of significant failure is low.  

 

 Poor:    The tree may have a poorly structured crown. The crown may be 
unbalanced or exhibit large gaps. Major limbs may not be well defined. Branches 
may be rubbing or crossing over. Branch unions may be poor or faulty at the 
point of attachment. The tree may have suffered major root damage. Probability 
of significant failure is moderate. 

 

 Very Poor:  The tree has a poorly structured crown. The crown is unbalanced or 
exhibits large gaps. Major limbs are not well defined. Branch unions may be poor 
or faulty at the point of attachment. A section of the tree has failed or is in 
imminent danger of failure. Active failure may be present or failure is probable in 
the immediate future. 

 

 Has Failed: A significant section of the tree or the whole tree has failed. 
 

 
TPZ – Tree Protection zone 
As per the Australian Standards AS 4970-2009 Protection of trees on development 
sites the tree protection zone (TPZ) is the principal means of protecting trees on 
development sites. The TPZ is a combination of the root area and crown area 
requiring protection. It is an area isolated from construction disturbance, so that the 
tree remains viable.  
 
The radius of the TPZ is calculated for each tree by multiplying its DBH x 12. 
E.g DBH is 0.5m x 12 = 6m radius (TPZ = 6m measured from the centre of the trunk 
at ground level.)  
If the proposed encroachment is greater than 10% into the TPZ or SRZ the project 
Arborist must demonstrate that the tree(s) would remain viable. Once the design is 
completed the project Arborist may need to re-inspect selected trees to ensure the 
trees are adequately protected. The purpose of this is to determine the potential 
impact on trees proposed to be retained.   
 
SRZ – Structural Root zone 
This consultant advises that a structural root zone area of a tree is required for tree 
stability. Using Australian Standards AS 4970-2009 Protection of trees on 
development sites the structural root zone area can be calculated when major 
encroachment into a TPZ is proposed. An indicative SRZ radius can be determined 
from the trunk diameter measured immediately above the buttress using the following 
formula. SRZ radius = (D x 50)0.42 x 0.64 or using the following guide from AS 4970-
2009. E.g Diameter at root flare is 0.8m (red circle) and using the graph below a 3m 
SRZ radius is required. This is measured from the centre of the trunk at ground level.  
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The SRZ is only required to be used when major encroachment into a TPZ is proposed. 

The SRZ radius is not a calculation in which all roots outside the SRZ radius can be 

severed otherwise to do so will cause the tree to become structurally unstable and a high 

risk of whole tree failure. Encroachment within the TPZ and SRZ which may adversely 

affect root systems requires approval from the Project Arborist to ensure the tree 

remains structurally stable. 
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Below is a diagram of an indicative tree protection zone 
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Example of Tree Protection fencing  

 
It is recommended that tree protection fencing be erected around the tree protection 
zone.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

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 entering the TPZ.  

 3  Mulch installation across surface of TPZ (at the discretion of the project arborist). No excavation,  

construction activity, grade changes, surface treatment or storage of materials of any kind is permitted within  

the TPZ.  

4 Bracing is permissible within the TPZ. Installation of supports should avoid damaging roots.  

FIGURE 3 PROTECTIVE FENCING FROM AS 4970-2009 

 
      

Tree Survey Details over leaf.  
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Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

 
Suitable for 
Tree 
Transplant 
Yes/No 
 

1 Eucalyptus 
conferruminata 

Fair health and fair structural 
condition displaying multiple 
stems with inclusions, epicormic 
growth and minor dead wood 
throughout the canopy. 

Extensive epicormic 
growth and minor dead 
wood. 
Builders waste dumping 
visible at the base. 

No works 
required at this 
time. 

10.08m 2.3m Yes, not near service 
realignment 

Not suitable 
for 
transplanting 

2 Eucalyptus 
camaldulensis 
var. obtusa 

Fair health and fair structural 
condition displaying yellowing 
foliage and poor branch 
structure. 

Poor form. No works 
required at this 
time. 

8.4m 1.8m Yes, however has poor 
form. 

Not suitable 
for 
transplanting 

3 Eucalyptus 
camaldulensis 
var. obtusa 

Fair health and fair structural 
condition displaying 
codominant stems, yellowing 
foliage and minor dead wood. 

Limited extension 
growth.  

No works 
required at this 
time. 

7.2m 1.7m Yes, not near service 
realignment 

Not suitable 
for 
transplanting 

4 Corymbia 
ficifolia 

Good health and fair structural 
condition displaying 
codominant stems.  

No concerns at this 
time. 

No works 
required at this 
time. 

2.75m 1.9m Yes, not near service 
realignment 

Not suitable 
for 
transplanting 

5 Schinus 
terebinthifolius 

Good health and poor structural 
condition displaying multiple 
stems  

Located on lot 
boundary. Species is 
considered a weed. 
Recommend remove 
tree. 

Remove.  N/A N/A No, remove tree Not suitable 
for 
transplanting 
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Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

6 Eucalyptus 
torquata 

Good health and fair structural 
condition displaying minor lean. 

Basal wound. 
Epicormic growth 
visible.  

No works 
required at this 
time. 

2.52m 1.5m Yes, not near service 
realignment 

Not suitable 
for 
transplanting 

7 Eucalyptus 
camaldulensis 
var. obtusa 

Fair health and fair structural 
condition displaying significant 
lean & basal wound.  

Poor structural 
condition. 

Remove tree 
and replace 
with suitable 
species as per 
City of 
Fremantle’s 
street tree 
policy. 

7.8m 3.2m No, Tree is in poor 
structural condition, 
remove tree. 

Not suitable 
for 
transplanting 

8 Eucalyptus 
botryoides 

Good health and fair structural 
condition displaying epicormic 
growth throughout the canopy 
with minor dead wood. 

Termite mud colonies 
and surface root 
damage evident. 

No works 
required at this 
time. 

8.34m 2.8m Yes, however if putting 
driveway near tree will 
need to be away from 
trunk 2.8m before 
cutting soil. Roots 
pruning will require 
further assessment. 

Not suitable 
for 
transplanting 

9 Eucalyptus utilis Good health and fair structural 
condition displaying 
codominant stems with 
inclusion, topped to maintain 
clearance for overhead power 
lines. 

Poor structure due to 
topping.  
2 m from lot boundary, 
where services will be 
installed.  
 

No works 
required at this 
time. 

2.1m 1.7m This tree can only be 
retained if services can 
be under bored under 
this tree to a depth of 
1.5m. If this cannot be 
done the tree will 
require removal  due to 
poor form and potential 
root damage 

Not suitable 
for 
transplanting 
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Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

10 Citrus species Multiple stems. Good health 
and poor structural condition 
displaying minor epicormic 
growth due to poor pruning 
practices. 

Sooty mould. Sunburn 
damage. Basal wound. 

No works 
required at this 
time. 

2.1m 2.0m Recommend remove and 
replace with a suitable 
species in line with the 
City of Fremantle’s Street 
tree policy. 

Not suitable 
for 
transplanting 

11 Jacaranda 
mimosifolia 

Twin stems, good health and 
fair structural condition 
displaying sporadic epicormic 
growth. 

Epicormic growth from 
poor pruning practices.  

No works 
required at this 
time. 

5.28m 1.5m Yes, not near service 
realignment. 

Not suitable 
for 
transplanting 

12 Eucalyptus 
torquata 

Good health and good 
structural condition displaying 
normal growth.  

No problems at this 
time. 

No works 
required at this 
time. 

2.0m 
(min)  

1.6m Yes, not near service 
realignment. 

Not suitable 
for 
transplanting 

13 Eucalyptus 
leucoxylon 

Good health and fair structural 
condition displaying multiple 
stems  

Leaning in an easterly 
direction. Minor dead 
wood throughout the 
canopy. 4m from lot 
boundary. 

No works 
required at this 
time. 

9.36m 2.4m Yes, ensure that any 
works which are to be 
done within 2.4m of 
trunk are to be 
underbored. No 
trenching allowed within 
2.4m radius of trunk. 

Not suitable 
for 
transplanting 
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Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

14 Corymbia 
citriodora 

Good health and fair structural 
condition displaying reduced 
growth and some dieback. 

No problems at this 
time. 

No works 
required at this 
time. 

2.0m 
(min)  

1.5m Yes, not near services 
realignment. 

Not suitable 
for 
transplanting 

15 Corymbia 
citriodora 

Good health and fair structural 
condition.  

No problems at this 
time. 

No works 
required at this 
time. 

2.0m 
(min)  

1.7m Yes, not near services 
realignment. 

Not suitable 
for 
transplanting 

16 Corymbia 
citriodora 

Semi mature tree in good health 
and good structural condition 
displaying vigorous single 
leader. 

No problems at this 
time. 

No works 
required at this 
time. 

2.0m 
(min)  

1.6m Yes, not near services 
realignment. 

Not suitable 
for 
transplanting 

17 Eucalyptus 
conferruminata 

Good health and fair structural 
condition displaying multiple 
stems with included unions.   

Minor dead wood 
throughout the canopy 
consisting of light 
material. 

No works at this 
time. 
 4m from lot 
boundary  

4.38m 2.3m Yes, ensure that any 
works which are to be 
done within 2.3m of 
trunk are to be 
underbored. No 
trenching allowed within 
2.3m radius of trunk. 

Not suitable 
for 
transplanting 

18 Eucalyptus 
botryoides 

Good health and fair structural 
condition displaying twin stems 
and epicormic growth on upper 
limbs. Minor dead wood, 
surface root damage and 

Some termite mud 
colonies evident. 

No works 
required at this 
time. 

5.4m 2.5m Yes, not near services 
realignment. 

Not suitable 
for 
transplanting 
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girdling root evident. 

Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

19 Araucaria 
heterophylla 

Good health and good 
structural condition displaying 
vigorous single leader. (Can 
grow to a height over 20m) 

No problems at this 
time. 

No works 
required at this 
time. 

2.0m 
(min)  

1.5m Yes, not near services 
realignment. 

Yes, can be 
transplanted 

20 Araucaria 
heterophylla 

Good health and good 
structural condition displaying 
vigorous single leader. (Can 
grow to a height over 20m) 

Basal wound. Proximity 
to power lines may 
become an issue in the 
future due to potential 
size of tree. 

No works 
required at this 
time. 

2.0m 
(min)  

1.5m Yes, if services are 
coming close to this tree 
will need to stay a 
minimum of 1.5m away 
from trunk or underbore 
under roots to a depth of 
1.5m 

Yes, can be 
transplanted 

21 Eucalyptus 
camaldulensis 
var. obtusa 

Good health and fair structural 
condition displaying 
codominant stems with 
inclusion and significant 
epicormic growth as a result of 
power line clearance practices. 

Poor structural 
condition. 2m from lot 
boundary 

No works 
required at this 
time. 

6.9m 2.7m Yes, can be retained if no 
services are to be 
realigned along this 
boundary.   

Not suitable 
for 
transplanting 

22 Eucalyptus 
robusta 

Good health and poor structural 
condition as a result of power 
line clearance practices.  

Extensive epicormic 
growth and minor dead 
wood. 

No works 
required at this 
time. 

5.3m 2.4m If no services are to be 
realigned along this 
verge this tree can be 

  Not suitable 
for 
transplanting 
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 1.5m from lot boundary retained. If services are 
being installed they will 
need to be underbored 
to a depth of 1.5m to 
avoid all tree roots.  

Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

23 Eucalyptus 
robusta 

Good health and poor structural 
condition displaying dead wood 
up to 75mm and epicormic 
growth throughout the canopy 
from power line clearance 
pruning. 

Exposed structural root 
damage evident. 
Close proximity to low 
voltage power lines. 

Remove dead 
wood 
throughout 
canopy 

6.6m 2.7m Yes, if services are 
coming close to this tree 
will require underbore 
under roots to a depth of 
1.5m 

 Not suitable 
for 
transplanting 

24 Eucalyptus 
robusta 

Good health and fair structural 
condition displaying dead wood 
up to 75mm and epicormic 
growth throughout the canopy. 

Exposed structural root 
damage evident. Close 
proximity to low voltage 
power line. 

Remove dead 
wood 
throughout 
canopy 

5.04m 2.5m Yes, if services are 
coming close to this tree 
will require underbore 
under roots to a depth of 
1.5m 

Not suitable 
for 
transplanting 

25 Eucalyptus rudis Good health and fair structural 
condition however unbalanced 
canopy as a result of power line 
clearance practices  

Close proximity to low 
voltage power lines. 
Close to lot boundary 

No works 
required at this 
time. 

4.5m 2.4m Yes, if services are 
coming close to this tree 
will require underbore 
under roots to a depth of 
1.5m 

Not suitable 
for 
transplanting 

26 Eucalyptus 
spathulata 

Good health and fair structural 
condition displaying 
codominant stems and previous 
limb failure. Evidence of decay 
on main stems.  

Power line clearance 
practices  

No works 
required at this 
time. 

5.1m 2.3m Yes, if services are 
coming close to this tree 
will require underbore 
under roots to a depth of 
1.5m.  

Not suitable 
for 
transplanting 
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Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

27 Callistemon 
viminalis 

Good health and fair structural 
condition displaying multiple 
stems and minor dead wood 
throughout the canopy. 

 Multi stemmed. No works 
required at this 
time. 

4.9m 2.2m  Yes, will require 
underbore under roots to 
a depth of 1m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

28 Callistemon 
viminalis 

  Good health and fair structural 
condition displaying multiple 
stems and minor dead wood 
throughout the canopy. 

 Multi stemmed. No works 
required at this 
time. 

5.6m 2.2m  Yes, will require 
underbore under roots to 
a depth of 1m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

29 Ficus 
microcarpa 
'Hillii' 

Good health and fair structural 
condition displaying multiple 
stems with inclusions. 

High amount of surface 
roots with tree right on 
lot boundary 

No works 
required at this 
time. 

11.5m 2.8m Yes, will require 
underbore under roots to 
a depth of 1.5m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

30 Ficus 
microcarpa 
'Hillii' 

Good health and fair structural 
condition displaying multiple 
stems with inclusions. 

High amount of surface 
roots with tree right on 
lot boundary 

No works 
required at this 
time. 

12.95m 2.7m Yes, will require 
underbore under roots to 
a depth of 1.5m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

31 Agonis flexuosa  This tree is dead. On lot boundary  Remove tree N/A N/A  No, remove tree as it is 
dead. 

N/A 

32 Ficus 
microcarpa 
'Hillii' 

Good health and fair structural 
condition displaying multiple 
stems with inclusions. 

High amount of surface 
roots with tree right on 
lot boundary. Tree is 
crowded with adjacent 

No works 
required at this 
time. 

4.3m 2.3m Yes, will require 
underbore under roots to 
a depth of 1.5m due to 
proximity of tree on 

Not suitable 
for 
transplanting 
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trees property boundary. 

Tree 
number  

Botanical name 
 
Health & Structural Condition 
 

Problems Remedial works TPZ SRZ 
Tree suitable to be 
retained Yes/No 

Suitable for 
Tree 
Transplant 
Yes/No 
 

33 Eucalyptus 
robusta 

Fair health and fair structural 
condition displaying 
codominant stems with 
inclusion. Sparse canopy with 
minor dead wood throughout  

Crowded planting - 
competition from 
adjacent Ficus 
microcarpa. Tree is on 
lot boundary. 

No works 
required at this 
time. 

6.3m 2.4m Yes, will require 
underbore under roots to 
a depth of 1.5m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

34 Callitris preissii Good health and fair structural 
condition displaying multiple 
stems.  

Competition from 
adjacent Ficus 
microcarpa which is in 
boundary. Tree is on lot 
boundary 

No works 
required at this 
time. 

5.8m 2.4m Yes, will require 
underbore under roots to 
a depth of 1.5m due to 
proximity of tree on 
property boundary. 

Not suitable 
for 
transplanting 

35 Araucaria 
heterophylla 

Semi mature tree in fair health 
and fair structural condition 
displaying re-emerging apical 
stem and some dead wood. 

Dead tree within 
property is very close to 
this specimen. Tree is 
on lot boundary. 

No works 
required at this 
time. 

3.05m 2.0m  No, not suitable for 
retention due to tree 
being on boundary line 
and the future potential 
size this tree may 
develop to. The 
proposed house lot 
adjacent may be subject 
to tree root issues in the 
future due to these 
species vigorous roots.  

Not suitable 
for 
transplanting 
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Summary of findings 
 

This consultant’s inspection of the trees on the Local Authority verge of the property known 
as Lot 2089 Stevens Street, White Gum Valley were found to be in predominantly fair health 
and fair structural condition.  
 
The tree survey revealed that there were 35 trees on the verges of Stevens Street, Yalgoo 
Avenue, Hope Street and Nannine Avenue: 
 
Of those 35 trees: 
 

 5 trees will require removal due to various reasons. (tree numbers, 5, 7, 10, 31 & 35)  

 16 trees may require under boring if coming within the SRZ radius of the tree trunk. 
(Tree numbers, 9, 13, 17, 20, 22, 23, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34) 

 14 trees are able to remain with relatively no issues due to being away from the 
services re-alignment and property boundary.  

 2 trees are suitable to transplant due to their small size and ability to transplant well. 
Details on preparation and timing for transplant should be discussed with the Tree 
Contractor you wish to utilise these services from.  
 

Trenching within the structural root zones of trees is not recommended as it will cause 
structural stability issues and render the trees a high level of risk to the surrounding targets.  
 
This consultant advises that verge trees on the Stevens Street verge are very close together 
and have been competing for light and water over a number of years. As the Ficus species 
have vigorous tree surface roots they have only been recommended for retaining due to no 
house lots being planned adjacent them. If the plans for the site change and house lots are 
to be introduced adjacent these trees the trees may not be appropriate to keep due to future 
infrastructure damage to homes and driveways. 

It is recommended to retain existing soil levels around the trees as much as is practicable to 
minimise the decline in health. If soil is raised or lowered around the TPZ radius of trees this 
can cause trees to decline in health due to lack of oxygen, lack of water infiltration, loss of 
roots and soil compaction issues. If soil is raised around the trunk collar of the tree the tree 
will slowly decline.  

To reduce the effects that re-development can have upon the health of retained trees, 
suitable forms of protection are required together with the steps necessary to limit 
deterioration of those species left standing on the development site.   
 
This consultant confirms that there is clear evidence that mature trees are more sensitive to 
contractor pressure than young and semi-mature specimens, where the younger trees are 
able to compensate and adapt to new ground conditions by producing new roots. However, 
although younger trees can exhibit a remarkable tolerance to the adverse effects of building 
operations and site alterations, this is conditional upon the location and extent of works 
carried out within the root zone of the tree and therefore the extent of primary root removal. 
 
As with predominantly most trees they store vast amounts of carbohydrate in their root 
system, subsequently when major roots are severed the tree is unable to replenish its 
depleted energy levels, which gradually results in the decline of the canopy and often the 
death of the tree, with such symptoms often not evident until some years later. 
Therefore there must be clear recommendations to alleviate detrimental tree damage from 
the commencement through to the completion of the development, with the 
recommendations enforced and clearly understood by all contractor staff. 
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 It is this consultants opinion that a Tree Protection Zone (TPZ) of Australian Standards 
recommendations is not always able to be achieved due to the installation of boundary walls, 
roads and paths, however the AS 4970-2009 details the recommended tree protection zone 
and should be demonstrated to ensure trees survival and structural stability. Where the 
recommended TPZ radius is not possible and impacts of encroachment are probable, an 
Arborist must inspect the proposed TPZ and assess that the tree(s) would remain viable. 
(The standard for determining a TPZ is worked out by; the DBH multiplied x 12. DBH is the 
trunk diameter 1.4m above ground level. The radius is measured from the centre of the stem 
at ground level. E.g a tree’s trunk diameter is 0.3m x 12 = 3.6m, meaning that a 3.6m radius 
around the tree is the recommended TPZ. As confirmed in the AS 4970-2009 a TPZ should 
not be less than 2m nor greater than 15m (Except where crown protection is required).  

The future management, maintenance and condition of the trees have a considerable 
bearing on their location, with safety to property and persons the main priority. It is therefore 
recommended that each tree be re-inspected annually to ensure that the trees remain 
healthy and in a structurally sound condition with a level of risk that is acceptable to property 
and to persons.  

 
 
 
 
 

 
 

Zana O’Doherty – Arboricultural Consultant 

Paperbark Technologies Pty Ltd 

PO Box 1116 
Scarborough WA 6922 

Mob: 0401 817 551 

zana@paperbarktechnologies.com.au 

www.paperbarktechnologies.com.au 
ISA Certified Arborist AU-0039A 
Quantified Tree Risk Assessor Lic-1082 

Diploma of Horticulture/Arboriculture  
 
 
References 
 
Mattheck, C & Breloer H, (1994) The body language of trees, a handbook for failure 
analysis. London TSO (The Stationery Office) 
 
Lonsdale David, (1999) Principles of Tree Hazard Assessment and Management. London 

TSO (The Stationery Office). 
 
Hayes, Ed (2007) Evaluating Tree Defects, second edition. Safetrees Rochester. 
 
Australian Standards 4970-2009 Protection of trees on development sites.  
 

 
 
 
 
 
 
 
 
 
 

mailto:zana@paperbarktechnologies.com.au


 
Tree Assessments at White Gum Valley  

Paperbark Technologies Pty Ltd – Arboricultural Consultants 
 PO Box 1116, Scarborough WA 6922 

This document cannot be reproduced in any format without written consent from Paperbark Technologies. 

18 

 
Limitation of liability  
 
Trees can be managed, but they cannot be controlled. To live or work near a tree involves a degree of risk.  
 
This report only covers identifiable defects present at the time of inspection. Paperbark Technologies accepts no 
responsibility and cannot be held liable for any structural defect or unforeseen event/situation or adverse weather 
conditions that may occur after the time of inspection.   
 
Paperbark Technologies cannot guarantee that the tree/s contained within this report will be structurally sound under all 
circumstances, and is not able to detect every condition that may possibly lead to the structural failure of a tree. Paperbark 
Technologies cannot guarantee that the recommendations made will categorically result in the tree being made safe. 
 
Unless specifically mentioned this report will only be concerned with above ground inspections, as such all observations 
have been visually assessed from ground level. Trees are living organisms and as such cannot be classified as safe under 
any circumstances. Trees fail in ways that the arboriculture industry does not fully understand.  
 
The recommendations are made on the basis of what can be reasonably identified at the time of inspection therefore 
Paperbark Technologies accepts no liability for any recommendations made.  
 
All care has been taken to obtain information from reliable sources, however Paperbark Technologies can neither 
guarantee or be responsible for the accuracy of information provided by others.  
 
In the event that Paperbark Technologies recommends re-inspection of trees at varying intervals, it is this client’s 
responsibility to make arrangements with Paperbark Technologies to conduct the re-inspection.        

 
 
 
 
Tree survey plan showing tree number locations overleaf 
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Photos of trees attached on Power Point file. 
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BRIEF: 

 
Landcorp has commissioned this consultant to carry out tree assessments of 120 
trees within the property known as Lot 2089 Stevens Street, White Gum Valley. The 
purpose of the report is to assess the trees and their proximity to the proposed 
property lots and due to changes in soil levels which will affect a large amount of 
trees.  
 
The trees were assessed for health and structural condition, suitability for retention or 
removal due to their location within the proposed development, TPZ and SRZ radius 
for retained trees and suitability for transplanting. 
  
The survey requires an inspection of each tree in relation to the new development & 
provide advice whether trees can be retained or may require removal based upon 
safety grounds.  
 
The inspection consisted of several parts. 
 

 Examination, observation and documenting the tree. 

 Provide an itemised list of trees, details and recommendations.  

 Photograph each tree. 

 Add tree numbers to a site map for identification purposes. 
 
This consultant confirms that the site inspections were carried out on the 16th – 18th of 
January 2013 with a total of 120 trees audited.  

 

FORM AND APPROACH: 
 

This consultant used an aerial map of the site which shows the locations of the 
existing trees in question. This map was numbered and each tree is photographed 
and attached on a disc to show the health, condition and proximity to house lots. 
Most of the trees were already tagged with an aluminium tree tag, however some had 
fallen off so we re-attached new tags starting from the number 306 - 322 so as not to 
double up on tree numbers. 
  
Below are the definitions for the captured information provided. 
 
Botanical name Information:    
Botanical names are listed detailing the generic name followed by the specific 
epithet.  The variety is named where applicable.  
 

Tree Age:  
Tree age is based on the age of the tree that would be considered typical for the 
species in the general area. It is not based on the health of the tree. 
 
Juvenile 

The tree has recently been planted or self-sown (within the last 3 – 5 years).  
 
Semi mature 
The tree has become established in the site and may be approaching its expected 
mature size. If correctly maintained the specimen will continue to grow to maturity. 
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Mature 
Usually the tree will have reached the expected size for the species in the site. 
 
Post mature 
The tree has passed the mature stage of its life and is characterized by both a very 
slow growth rate and by intolerance to disturbances.  The post-mature tree has 
limited energy reserves to fight invading diseases and insects, especially pruning 
wounds.  Removal of live tissue is something to avoid. 
 
Severe decline 
The tree is in its final stages of life, the tree is beginning to lose its ability to defend 
itself. It is at this stage that the tree becomes susceptible to pests and disease. The 
tree will be assessed for hazards and may require reduction pruning or removal.  
 
Note 

It is important to note that tree age is not directly related to tree health. For example: 
It is possible for a young tree to have very poor health and a mature tree to have 
good health. 

 
Tree health: 
 
Good 
The tree is demonstrating good or exceptional growth for the species. The tree 
should exhibit a full canopy of foliage, and have only minor pest or diseases 
problems. Foliage colour, size and density should be typical of a healthy specimen of 
that species. 
 
Fair 
The tree is in reasonable condition and growing well for the species. The tree should 
exhibit an adequate canopy of foliage. There may be some dead wood present in the 
crown, some grazing by insects or animals may be evident and/or foliage colour, size 
or density may be atypical for a healthy specimen of that species. 
 
Poor 
The tree is not growing to its full capacity; extension growth of the laterals may be 
minimal. The canopy may be thinning or sparse. Large amounts of dead wood may 
be evident throughout the crown. Significant pest and disease problems may be 
evident or symptoms of stress indicating tree decline. 
 
Very poor 
The tree appears to be in a state of decline and the canopy may be very thin and 
sparse. A significant volume of deadwood may be present in the canopy or pest and 
disease problems may be causing a severe decline in tree health. 
 
Dead 
The tree is dead. 
 

  

Tree structure: 
 
Each tree surveyed was examined in detail to ascertain its overall structural 
condition. 
 
The assessed tree was then placed into one of five categories: 
 



 
Tree Assessments within property boundary at White Gum Valley - January 2013 

Paperbark Technologies Pty Ltd – Arboricultural Consultants 
 PO Box 1116, Scarborough WA 6922 

This document cannot be reproduced in any format without written consent from Paperbark Technologies. 

4 

 Good: The tree has a well-defined and balanced crown. Branch unions 
appear to be strong, with no defects evident in the trunk or the branches. Major 
limbs are well defined. The tree would be considered a good example of the 
species. Probability of significant failure is highly unlikely. 

 

 Fair: The tree has some minor problems in the structure of the crown. The 
crown may be slightly out of balance, and some branch unions or branches may 
be exhibiting minor structural faults. If the tree is single trunked, this may be on a 
slight lean or be exhibiting minor defects. Probability of significant failure is low.  

 

 Poor:    The tree may have a poorly structured crown. The crown may be 
unbalanced or exhibit large gaps. Major limbs may not be well defined. Branches 
may be rubbing or crossing over. Branch unions may be poor or faulty at the 
point of attachment. The tree may have suffered major root damage. Probability 
of significant failure is moderate. 

 

 Very Poor:  The tree has a poorly structured crown. The crown is unbalanced or 
exhibits large gaps. Major limbs are not well defined. Branch unions may be poor 
or faulty at the point of attachment. A section of the tree has failed or is in 
imminent danger of failure. Active failure may be present or failure is probable in 
the immediate future. 

 

 Has Failed: A significant section of the tree or the whole tree has failed. 
 

 
TPZ – Tree Protection zone 
As per the Australian Standards AS 4970-2009 Protection of trees on development 
sites the tree protection zone (TPZ) is the principal means of protecting trees on 
development sites. The TPZ is a combination of the root area and crown area 
requiring protection. It is an area isolated from construction disturbance, so that the 
tree remains viable.  
 
The radius of the TPZ is calculated for each tree by multiplying its DBH x 12. 
E.g DBH is 0.5m x 12 = 6m radius (TPZ = 6m measured from the centre of the trunk 
at ground level.)  
If the proposed encroachment is greater than 10% into the TPZ or SRZ the project 
Arborist must demonstrate that the tree(s) would remain viable. Once the design is 
completed the project Arborist may need to re-inspect selected trees to ensure the 
trees are adequately protected. The purpose of this is to determine the potential 
impact on trees proposed to be retained.   
 
SRZ – Structural Root zone 
This consultant advises that a structural root zone area of a tree is required for tree 
stability. Using Australian Standards AS 4970-2009 Protection of trees on 
development sites the structural root zone area can be calculated when major 
encroachment into a TPZ is proposed. An indicative SRZ radius can be determined 
from the trunk diameter measured immediately above the buttress using the following 
formula. SRZ radius = (D x 50)0.42 x 0.64 or using the following guide from AS 4970-
2009. E.g Diameter at root flare is 0.8m (red circle) and using the graph below a 3m 
SRZ radius is required. This is measured from the centre of the trunk at ground level.  
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The SRZ is only required to be used when major encroachment into a TPZ is proposed. 

The SRZ radius is not a calculation in which all roots outside the SRZ radius can be 

severed otherwise to do so will cause the tree to become structurally unstable and a high 

risk of whole tree failure. Encroachment within the TPZ and SRZ which may adversely 

affect root systems requires approval from the Project Arborist to ensure the tree 

remains structurally stable. 
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Below is a diagram of an indicative tree protection zone 
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Example of Tree Protection fencing  

 
It is recommended that tree protection fencing be erected around the tree protection 
zone.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

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 entering the TPZ.  

 3  Mulch installation across surface of TPZ (at the discretion of the project arborist). No excavation,  

construction activity, grade changes, surface treatment or storage of materials of any kind is permitted within  

the TPZ.  

4 Bracing is permissible within the TPZ. Installation of supports should avoid damaging roots.  

FIGURE 3 PROTECTIVE FENCING FROM AS 4970-2009 

 
      

Tree Survey Details over leaf.  
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

109 Chamaecyparis 
sp. 

Poor health and fair 
structural condition 
displaying multiple 
stems and substantial 
dieback of major limbs. 

Tree is unsuitable to be 
retained or transplanted due 
to proposed lot layout and 
level changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

108 Ficus microcarpa 
'Hillii' noted 
previously as 
suitable for 
transplant 

Good health and fair 
structural condition 
displaying codominant 
stems and included 
unions. 

Tree is unsuitable to be 
retained or transplanted due 
to proposed lot layout and 
level changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

107 Ficus macrophylla Fair health and fair 
structural condition 
displaying codominant 
stems and prominent 
buttress roots. 

Tree is unsuitable to be 
retained or transplanted due 
to proposed lot layout and 
level changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

106 Ficus microcarpa 
'Hillii' noted 
previously as 
suitable for 
transplant 

Good health and fair 
structural condition 
displaying codominant 
stems with the 
northern canopy 
formed by a multiple 
stem cluster. 

Tree is unsuitable to be 
retained or transplanted due 
to proposed lot layout and 
level changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

306 Callistemon 'Kings 
Park 

Good health and poor 
structural condition 
displaying major limb 
failure. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

307 Ficus microcarpa 
'Hillii' 

Good health and fair 
structural condition 
displaying scaffold 
limbs extending to the 
north and holding 
minor dead wood 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

105 Ficus macrophylla Fair health and fair 
structural condition 
displaying a thinning 
canopy and moisture 
stress 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

104 Araucaria 
heterophylla 
noted as suitable 
for transplant 

Fair health and fair 
structural condition 
displaying yellowing 
foliage and dieback of 
the apical stem. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

103 Araucaria 
heterophylla 
noted as suitable 
for transplant 

Fair health and 
condition displaying a 
thinning canopy and 
dieback of branch tips. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

102 Araucaria 
heterophylla 
noted as suitable 
for transplant 

Fair health and 
condition displaying a 
thinning canopy with 
dead wood held in the 
lower canopy 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

101 Leptospermum 
laevigatum 

Good health and poor 
structural condition 
displaying multiple 
leaning stems and 
basal decay. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

100 Lophostemon 
confertus 

Poor health and fair 
structural condition 
displaying moisture 
stress and dieback of 
the canopy. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

99 Araucaria 
heterophylla 

Poor health and fair 
structural condition 
displaying codominant 
leaders, a thin canopy 
and die back of lateral 
branches.  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

98 Araucaria 
heterophylla 

Poor health and fair 
structural condition 
displaying a thin 
canopy and die back of 
lateral branches. 
Minor dead wood held 
predominantly in the 
lower canopy. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

97 Melaleuca 
lanceolata 

The tree has failed 
with the main trunk 
collapsing as a result of 
decay. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

308 Araucaria 
heterophylla 

The tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

96 Melaleuca 
lanceolata 

Good health and fair 
structural condition 
with codominant 
stems, a girdling root 
and dead wood held 
throughout the canopy 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

95 Ficus rubiginosa Fair health and good 
structural condition 
displaying a broad 
form and sound 
branch structure 
supporting a thinning 
canopy due to 
moisture stress. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

94 Melaleuca 
lanceolata 

Good health and fair 
structural condition 
displaying multiple 
stems and basal cavity. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

85 Melaleuca 
lanceolata 

Good health and fair 
structural condition 
displaying a crowded 
stem cluster and minor 
dead wood held 
throughout the canopy  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

84 Agonis flexuosa 
noted as suitable 
for transplant 

Semi mature tree in 
good health and fair 
structural condition 
with codominant 
stems and included 
unions 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  



 
Tree Assessments within property boundary at White Gum Valley - January 2013 

Paperbark Technologies Pty Ltd – Arboricultural Consultants 
 PO Box 1116, Scarborough WA 6922 

This document cannot be reproduced in any format without written consent from Paperbark Technologies. 

13 

Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

132 Agonis flexuosa 
noted as suitable 
for transplant 

Semi mature tree in 
good health and fair 
structural condition 
displaying a crowded 
stem cluster with 
included unions. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

83 Leptospermum 
laevigatum 

Good health and fair 
structural condition 
with a crowded branch 
structure and dead 
wood held throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

82 Ficus macrophylla Good health and good 
structural condition 
displaying multiple 
stems and broad 
canopy supported by 
well developed 
buttress roots. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

81 Ficus macrophylla Good health and good 
structural condition 
displaying multiple 
stems and broad 
canopy supported by 
well developed 
buttress roots. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

80 Ficus macrophylla Good health and good 
structural condition 
displaying multiple 
stems and broad 
canopy supported by 
well developed 
buttress roots. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

309 Chamaecyparis sp Good health and fair 
structural condition 
displaying a raised 
canopy and crowded 
stem cluster. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

86 Araucaria 
heterophylla 

Fair health and good 
structural condition 
maintaining a 
dominant leader and a 
much reduced canopy 
density and some 
dieback of lateral 
branches. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

87 Araucaria 
heterophylla 

Good health and good 
structural condition 
displaying a healthy 
apical stem and some 
canopy thinning. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

88 Cupressus sp. Mature tree in good 
health and good 
structural condition 
displaying mechanical 
damage to lower limbs 
and dead wood held 
sporadically 
throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

133 Fraxinus 
raywoodii 

Good health and fair 
structural condition 
with a crowded 
branches structure and 
some dieback of the 
canopy evident. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

71 Eucalyptus 
gomphocephala 

Mature tree in fair 
health and structural 
condition holding dead 
wood throughout the 
canopy and previous 
earthworks evident 
within the root zone. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

310 Agonis flexuosa 
noted as suitable 
for transplant 

Mature tree in fair 
health and structural 
condition displaying 
multiple stems and 
reduced foliage 
density. Minor dead 
wood held throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

60 Eucalyptus 
robusta 

Good health and fair 
structural condition 
displaying a sound 
branch attachments 
and minor dead wood  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

59 Eucalyptus 
camaldulensis 

Good health and 
structural condition 
with sound branch 
structure and dead 
wood held sporadically 
throughout the 
canopy. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

93 Callistemon 
citrinus 'Kings 
Park' 

Fair health and poor 
structural condition 
displaying a reduced 
canopy and 
earthworks close to 
the trunk 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

135 Callistemon 
citrinus 'Kings 
Park' 

Fair health and poor 
structural condition 
displaying recent 
major limb failure. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

134 Callistemon 
citrinus 'Kings 
Park' 

Fair health and poor 
structural condition 
displaying a reduced 
canopy and likely 
structural root damage 
due to earthworks 
close to the trunk. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

89 Callistemon 
citrinus 'Kings 
Park' 

Fair health and poor 
structural condition 
displaying a reduced 
canopy and likely 
structural root damage 
due to earthworks 
close to the trunk. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

311 Araucaria 
heterophylla 

Fair health and good 
structural condition 
displaying a reduced 
foliage density with 
some dead wood and 
bark damage to the 
trunk. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

91 Ficus rubiginosa Good health and fair 
structural condition 
with significant 
structural root damage 
evident. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

92 Araucaria 
heterophylla 

Fair health and poor 
structural condition 
with reduced canopy 
density and 
codominant stems 
with significant 
inclusion and splitting 
evident 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

112 Melaleuca 
lanceolata 

Fair health and 
structural condition 
with dead wood held 
throughout the 
canopy, the trunk 
leaning and structural 
root damage evident. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

312 Melaleuca 
lanceolata 

The tree has failed 
with the main trunk 
splitting as a result of 
decay. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

313 Melaleuca 
lanceolata 

Good health and poor 
structural condition 
with over extended 
limbs and likely 
structural root damage 
due to earthworks. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

113 Callistemon 
citrinus 'King 
Park' 

Good health and good 
structural condition 
displaying a full canopy 
and sound branch 
attachments.. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

114 Araucaria 
heterophylla 

This tree was included 
in the verge tree 
survey. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

115 Eucalyptus 
robusta 

This tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

116 Eucalyptus 
gomphocephala 

Good health and fair 
structural condition 
displaying a basal 
wound and damage to 
the low branch and 
previous major limb 
removal. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

117 Ficus microcarpa 
'Hillii' 

Good health and fair 
structural condition 
displaying a dense 
canopy supported by 
multiple limbs arising 
from a height of 1.5m. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

118 Callitris preissii This tree was included 
in the verge tree 
survey. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

58 Eucalyptus 
botryoides 

Mature tree in good 
health and fair 
structural condition 
displaying sporadic 
dead wood and 
hangers 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

57 Eucalyptus 
robusta 

Semi mature tree in 
fair health and 
condition with some 
dead wood and 
epicormic growth 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

53 Eucalyptus 
botryoides 

Mature tree in fair 
health and structural 
condition displaying a 
sparse canopy with 
codominant stems and 
some dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

52 Eucalyptus 
globulus 

Good health and fair 
structural condition 
with a leaning trunk 
and canopy extending 
in a southerly direction 
away from adjacent 
trees. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

54 Eucalyptus 
conferruminata 

Poor health and 
structural condition 
displaying die back of 
the canopy and 
epicormic growth 
throughout 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

55 Melaleuca 
lanceolata 

The tree has failed due 
to basal decay. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

56 Eucalyptus 
robusta 

Semi mature tree in 
poor condition 
displaying a sparse 
canopy with dead 
wood held throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

51 Agonis flexuosa 
noted as suitable 
for transplant 

Fair health and 
condition displaying 
multiple stems and a 
thin canopy with dead 
wood held throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due to 
health   

50 Agonis flexuosa 
noted as suitable 
for transplant 

Fair health and 
condition displaying 
multiple stems and a 
thin canopy with dead 
wood held throughout. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due to 
health   

49 Eucalyptus 
gomphocephala 

Fair health and 
condition displaying a 
narrow, sparse canopy 
with overextended 
scaffold limbs and 
major dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

48 Eucalyptus 
conferruminata 

This tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

46 Eucalyptus 
conferruminata 

This tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

44 Livistonia sp   Good health and 
condition with a 
healthy crown of 
foliage and uniform 
trunk diameter and 
skirt of old fronds 
indicative on 
consistent growth. 

Tree is suitable for 
transplanting. 

Remove N/A N/A No Suitable to transplant 
because it is a palm in 
good health and 
condition.  

43 Eucalyptus 
cladocalyx 

Semi mature tree in 
good health and fair 
structural condition 
with multiple stems 
and a somewhat 
contorted habit. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

42 Eucalyptus 
camaldulensis 
obtusa 

Fair health and 
condition, leaning in 
an easterly direction, 
displaying a sparse 
canopy and major 
dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

41 Eucalyptus 
camaldulensis 
obtusa 

Fair health and 
condition displaying an 
arched stem and 
somewhat suppressed 
form with epicormic 
growth and holding 
major dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

40 Eucalyptus 
camaldulensis 
obtusa 

Good health and fair 
structural condition 
displaying multiple 
stems, previous major 
limb failures in the 
lower canopy and 
major dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

38 Eucalyptus 
camaldulensis  

Good health and fair 
structural condition 
displaying a full 
canopy, a leaning 
trunk, sound branch 
attachments and dead 
wood held throughout 
the canopy. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

37 Eucalyptus 
camaldulensis 

Good health and poor 
structural condition 
displaying a limited 
canopy and a major 
wound resulting from 
an included stem 
failure.  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

314 Eucalyptus 
camaldulensis 

Good health and fair 
structural condition 
displaying a significant 
lean in a northerly 
direction with the 
canopy entangled with 
the adjacent tree. 
Slightly raised soil level 
on the windward side. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

35 Eucalyptus 
camaldulensis 
obtusa 

Good health and poor 
structural condition 
displaying a significant 
lean in a northerly 
direction and 
significant wounds on 
the trunk as a result of 
previous major limb 
failures.. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

34 Eucalyptus 
camaldulensis 

Good health and poor 
structural condition 
with overextended 
codominant stems 
forming an 
asymmetrical canopy. 
Previous limb failures 
evident. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

315 Eucalyptus utilis Good health and fair 
structural condition 
displaying recent 
major lower limb 
failure and dense 
foliage cover with 
dead wood held 
throughout the lower 
canopy. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

130 Agonis flexuosa 
noted as suitable 
for transplant  

Semi mature tree in 
good health and 
condition displaying 
healthy foliage arising 
from multiple stems. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

27 Corymbia ficifolia  Good health and fair 
structural condition 
displaying a crowded 
branch structure and 
minor dead wood held 
sporadically. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

316 Eucalyptus 
cladocalyx 

Good health and fair 
structural condition 
displaying a dense 
canopy, some dead 
wood and the recent 
failure of a major 
lower limb.  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

126 Agonis flexuosa Semi mature tree in 
good health and 
condition displaying 
healthy foliage arising 
from multiple stems. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

13 Agonis flexuosa Mature tree in decline 
displaying dieback of 
more than 50% of the 
canopy and reduced 
foliage density of the 
remaining live limbs. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

14 Agonis flexuosa Mature tree in good 
health and fair 
structural condition 
displaying a full canopy 
supported by multiple 
stems with included 
unions. Minor dead 
wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

15 Agonis flexuosa Mature tree in good 
health and fair 
structural condition 
displaying a full canopy 
supported by multiple 
stems with included 
unions. Some basal 
separation evident. 
Minor dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

16 Agonis flexuosa This tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

17 Agonis flexuosa Semi mature tree in 
good health and fair 
structural condition 
displaying healthy 
extension growth 
supported by twin 
stems with an included 
union. Minor dead 
wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

18 Agonis flexuosa Mature tree in good 
health and fair 
structural condition 
displaying a full canopy 
supported by multiple 
stems with included 
union. Borer damage 
evident. Minor dead 
wood. Poorly pruned 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

14m  3.15m Yes N/A 

19 Corymbia ficifolia  Good health and poor 
structural condition 
displaying a severe 
lean and arching trunk 
supporting vigorous 
epicormic growth. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

20 Eucalyptus 
camaldulensis 

Good health and fair 
structural condition 
displaying an open 
canopy with some 
dead wood and 
evidence of previous 
limb failures 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

6.95m 2.85m  Yes N/A 

21 Eucalyptus 
cladocalyx 

Semi mature tree in 
good health and fair 
structural condition 
displaying a leaning 
trunk and previous 
significant limb failure. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

4.5m 1.8m  Yes N/A 

22 Eucalyptus 
cladocalyx 

Semi mature tree in 
good health and fair 
structural condition 
displaying codominant 
stems and holding 
major dead wood. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

9.3m  2.6m Yes N/A 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

23 Eucalyptus 
cladocalyx 

Semi mature tree in 
good health and fair 
structural condition 
displaying codominant 
stems and holding 
major dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

24 Eucalyptus 
cladocalyx 

Semi mature tree in 
good health and fair 
structural condition 
displaying a single 
trunk extending in an 
easterly direction and 
evidence of previous 
major limb failure.  

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

320 Corymbia 
citriodora 

Semi mature tree in 
good health and good 
structural condition 
displaying suitable 
extension growth and 
sound branch 
attachments. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

3m 2m Yes N/A 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

127 Agonis flexuosa 
previously noted 
as suitable for 
transplant 

Semi mature tree in 
good health and fair 
structural condition 
displaying codominant 
stems and evidence of 
borer damage. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

128 Agonis flexuosa 
previously noted 
as suitable for 
transplant 

Semi mature tree in 
good health and fair 
structural condition 
with branches arising 
from a height of 0.5m 
with included unions. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

129 Agonis flexuosa 
previously noted 
as suitable for 
transplant 

Semi mature tree in 
good health and fair 
structural condition 
with branches arising 
from a height of 0.5m 
with included unions. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting due size 
of tree and cost.  

73 Eucalyptus utilis Good health and poor 
structural condition 
displaying a leaning 
trunk and basal decay 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

321 Eucalyptus utilis Good health and poor 
structural condition 
displaying a leaning 
trunk and basal decay 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

75 Eucalyptus 
gomphocephala 

Mature tree in good 
health and condition 
displaying a full canopy 
with minor dead wood 
held sporadically 
throughout. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

12.9m 3.3m Yes N/A 

76 Agonis flexuosa 
previously noted 
for retention. 

Fair health and poor 
structural condition 
displaying splitting at 
the base, the decline 
of major limbs and 
epicormic growth 

Tree is unsuitable to retain 
due to health and poor 
structural condition.  

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

77 Eucalyptus 
gomphocephala 

Semi mature tree in 
fair health and 
condition displaying a 
somewhat sparse 
canopy and dead wood 
held sporadically 
throughout. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

4.5m 2.25m Yes N/A 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

78 unknown The tree is dead. Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

65 

Agonis flexuosa 

Fair health and poor 
structural condition 
with multiple stems 
with included unions 
and borer damage. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

64 

Eucalyptus 
camaldulensis   

Good health and fair 
structural condition 
displaying a broad 
canopy supported by 
multiple stems with 
minor dead wood held 
throughout. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

9.9m 3.25m Yes N/A 

63 

Agonis flexuosa 

Fair health and poor 
structural condition 
with multiple stems 
with included unions 
and borer damage. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

62 

Ulmus parvifolia 

Good health and fair 
structural condition 
displaying some 
decline of the upper 
canopy and minor 
dead wood 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

3.7m 2.2m Yes N/A 

61 

Ulmus parvifolia 

Good health and fair 
structural condition 
displaying some 
decline of the upper 
canopy, previous limb 
failure and minor dead 
wood. 

Tree is to be retained.  Fence to 
protect the 
rootzone 
from 
construction 
damage. 

4.3m 2.25m Yes N/A 

28 

Agonis flexuosa 

Poor health and poor 
structural condition 
displaying dieback of 
major limbs and borer 
damage 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

29 

Agonis flexuosa 

Poor health and poor 
structural condition 
displaying dieback of 
major limbs and borer 
damage 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

30 

Melaleuca 
lanceolata 

Fair health and 
condition displaying a 
sparse canopy and 
minor dead wood 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

31 

Melaleuca 
lanceolata 

Good health and fair 
structural condition 
displaying suitable 
foliage density and 
multiple stems arising 
from the base. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

32 

Melaleuca 
lanceolata 

Fair health and 
condition displaying a 
sparse canopy and 
minor dead wood 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

131 

Agonis flexuosa 

Fair health a structural 
condition with a 
limited canopy and 
evidence of borer 
damage. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

317 

Cupressus 
macrocarpa 

Fair health and 
condition displaying 
foliage dieback and 
earthworks close to 
the trunk 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

318 

Agonis flexuosa 

Semi mature tree 
crowded by adjacent 
trees with a limited 
canopy and minor 
dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

319 

Ficus sp. 

Poor health and 
condition displaying a 
thin canopy and 
dieback over the 
whole canopy from the 
growing tips 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

2 

Eucalyptus rudis 

Good health and 
condition displaying a 
full canopy, sound 
branch attachments 
and minor dead wood. 

Tree to be retained. Fence to 
protect the 
rootzone 
from 
construction 
damage. 5.7m  2.5m Yes N/A 

322 

Eucalyptus 
botryoides 

Good health and fair 
condition with 
crowded lower 
branching and minor 
dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

9 

Eucalyptus 
botryoides 

Good health and fair 
structural condition 
displaying a full 
canopy, dead wood 
predominantly in the 
lower canopy and 
some epicormic 
growth. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

10 

Eucalyptus 
botryoides 

Semi mature tree in 
good health and 
condition displaying an 
open branch structure 
and minor dead wood. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 

11 

Eucalyptus 
botryoides 

Mature tree in good 
health and fair 
structural condition 
displaying an open 
canopy, previous 
major limb removals 
with crowded 
epicormic growth 
arising from behind 
those wounds. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Tree 
Tag 
number  

Botanical name Health & Structural 
Condition 

Problems Remedial 
works 

TPZ SRZ Tree 
suitable to 
be retained 
Yes/No and 
reason why 

Suitable for Tree 
Transplant Yes/No 

12 

Eucalyptus 
botryoides 

Mature tree in good 
health and good 
structural condition 
displaying a well 
formed canopy with 
sound branch 
attachments and no 
evidence of previous 
poor pruning damage. 

Tree is unsuitable to be 
retained or transplant due to 
proposed lot layout and level 
changes. 

Remove 

N/A N/A No, remove 
tree 

Not suitable for 
transplanting 
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Summary of findings 
 

This consultant’s inspection of the trees within the property known as Lot 2089 Stevens 
Street, White Gum Valley were found to range in health from poor to fair health and  
structural condition due to the removal of buildings, turning off of frequent irrigation and the 
site being dormant for some time.  
 
The tree survey revealed that there were 120 trees within the site.  
 
Of those 120 trees: 
 

 11 trees are suitable to retain and do not conflict with property lots. (tree numbers, 
18, 20, 21, 22, 320, 75, 77, 64, 62, 61 & 2)  

 1 Palm is suitable to transplant. (Tree number 44) Many trees were previously noted 
as suitable to transplant however those trees are either too big to transplant or now 
not in very good health. 

 108 trees require removal due to being situated within property lots, changes in soil 
levels, tree has died or tree has poor health & structural condition.  
 

This consultant confirms that many trees which were previously noted as suitable to 
transplant are now not considered suitable due to a number of factors. Many of the trees are 
considered too big and the weight of the trees and required root zone would be too high to 
consider transplanting. The economic cost involved in transplanting very large trees is 
significant. Suitable species for transplanting are required to be in peak health so that they 
can manage such a stressful situation such as root pruning, removal and relocation. Many of 
these trees appear to have deteriorated since the Arboricultural inspection in April 2009 due 
to lack of maintenance and previous irrigation which has since been turned off.  
 
The trees which are being retained are recommended to retain existing soil levels around the 
trees as much as is practicable to minimise the decline in health. If soil is raised or lowered 
around the TPZ radius of trees this can cause trees to decline in health due to lack of 
oxygen, lack of water infiltration, loss of roots and soil compaction issues. If soil is raised 
more than 100mm around the trunk collar of the tree a tree can slowly deteriorate.  

To reduce the effects that re-development can have upon the health of retained trees, 
suitable forms of protection are required together with the steps necessary to limit 
deterioration of those species left standing on the development site.   
 
This consultant confirms that there is clear evidence that mature trees are more sensitive to 
contractor pressure than young and semi-mature specimens, where the younger trees are 
able to compensate and adapt to new ground conditions by producing new roots. However, 
although younger trees can exhibit a remarkable tolerance to the adverse effects of building 
operations and site alterations, this is conditional upon the location and extent of works 
carried out within the root zone of the tree and therefore the extent of primary root removal. 
 
As with predominantly most trees they store vast amounts of carbohydrate in their root 
system, subsequently when major roots are severed the tree is unable to replenish its 
depleted energy levels, which gradually results in the decline of the canopy and often the 
death of the tree, with such symptoms often not evident until some years later. 
Therefore there must be clear recommendations to alleviate detrimental tree damage from 
the commencement through to the completion of the development, with the 
recommendations enforced and clearly understood by all contractor staff. 
 



 
Tree Assessments within property boundary at White Gum Valley - January 2013 

Paperbark Technologies Pty Ltd – Arboricultural Consultants 
 PO Box 1116, Scarborough WA 6922 

This document cannot be reproduced in any format without written consent from Paperbark Technologies. 

43 

 It is this consultants opinion that a Tree Protection Zone (TPZ) of Australian Standards 
recommendations is not always able to be achieved due to the installation of boundary walls, 
roads and pedestrian footpaths, however the AS 4970-2009 details the recommended tree 
protection zone and should be demonstrated to ensure trees survival and structural stability. 
Where the recommended TPZ radius is not possible and impacts of encroachment are 
probable, an Arborist must inspect the proposed TPZ and assess that the tree(s) would 
remain viable. (The standard for determining a TPZ is worked out by; the DBH multiplied x 
12. DBH is the trunk diameter 1.4m above ground level. The radius is measured from the 
centre of the stem at ground level. E.g a tree’s trunk diameter is 0.3m x 12 = 3.6m, meaning 
that a 3.6m radius around the tree is the recommended TPZ. As confirmed in the AS 4970-
2009 a TPZ should not be less than 2m nor greater than 15m (Except where crown 
protection is required).  

The future management, maintenance and condition of the trees have a considerable 
bearing on their location, with safety to property and persons the main priority. It is therefore 
recommended that each tree be re-inspected annually to ensure that the trees remain 
healthy and in a structurally sound condition with a level of risk that is acceptable to property 
and to persons.  

 
 
 
 
 

 
 

Zana O’Doherty – Arboricultural Consultant 

Paperbark Technologies Pty Ltd 

PO Box 1116 
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Mob: 0401 817 551 

zana@paperbarktechnologies.com.au 

www.paperbarktechnologies.com.au 
ISA Certified Arborist AU-0039A 

Quantified Tree Risk Assessor Lic-1082 
Diploma of Horticulture/Arboriculture  
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Limitation of liability  
 
Trees can be managed, but they cannot be controlled. To live or work near a tree involves a degree of risk.  
 
This report only covers identifiable defects present at the time of inspection. Paperbark Technologies accepts no 
responsibility and cannot be held liable for any structural defect or unforeseen event/situation or adverse weather 
conditions that may occur after the time of inspection.   
 
Paperbark Technologies cannot guarantee that the tree/s contained within this report will be structurally sound under all 
circumstances, and is not able to detect every condition that may possibly lead to the structural failure of a tree. Paperbark 
Technologies cannot guarantee that the recommendations made will categorically result in the tree being made safe. 
 
Unless specifically mentioned this report will only be concerned with above ground inspections, as such all observations 
have been visually assessed from ground level. Trees are living organisms and as such cannot be classified as safe under 
any circumstances. Trees fail in ways that the arboriculture industry does not fully understand.  
 
The recommendations are made on the basis of what can be reasonably identified at the time of inspection therefore 
Paperbark Technologies accepts no liability for any recommendations made.  
 
All care has been taken to obtain information from reliable sources, however Paperbark Technologies can neither 
guarantee or be responsible for the accuracy of information provided by others.  
 
In the event that Paperbark Technologies recommends re-inspection of trees at varying intervals, it is this client’s 
responsibility to make arrangements with Paperbark Technologies to conduct the re-inspection.        

 
 
 
 
Tree survey plan showing tree number locations attached 
Photos of each tree are found of the attached disc. 
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1 INTRODUCTION 

This report has been prepared by TABEC Pty Ltd to provide broad servicing and 

infrastructure advice for the proposed subdivision of Lot 2089, Stevens Street White Gum 

Valley.   

This report has been based on the civil engineering aspects of residential related land uses 

and summarises the availability of existing infrastructure assets in proximity to the 

landholding and the potential engineering infrastructure requirements to support urban 

development within the study area. 

The investigation and preparation of the report are largely based on preliminary advice from 

the various service authorities. The information is current as of June 2013 and is subject to 

change as the development process proceeds and more information becomes available from 

the various service authorities.  

2 THE STUDY AREA 

The proposed development site is approximately 2.13Ha and is located south of Stevens 

street, north of Hope Street and between Yalgoo and Nanine Avenue.  Previously, the site 

contained the Kim Beazley primary school which was demolished in 2011.  Two fibro and 

iron sheds remain at the western boundary of the site along Nannine Avenue, this including 

the Men’s Shed and the Sullivan Hall.  There is an existing council drainage sump in the 

south-west corner of the site.  There is also a variety of moderate to large trees across the 

site and around the boundaries.   

The attached Concept Plan – Option 2 by Urbis, has been prepared as the basis of 

preliminary development costing and assessment. This plan may be refined further pending 

advice from this servicing report and other considerations. 

2.1 TOPOGRAPHY 

McMullen Nolan completed a feature survey of the site in October 2011, with a copy of the 

survey provided in Appendix 1.  The survey identifies the current site levels, post demolition 

of previous buildings.   

The site falls from levels between 18-19mAHD along Yalgoo Avenue toward the south-west 

corner of the site, where the drainage sump is located.  Levels around the drainage sump 

vary between approximately 12-12.8mAHD.  There are two predominate batters running 

north-south across the eastern portion of the site, each approximately 2m in height stepping 

down from Yalgoo toward the central area of Lot 2089 where levels of about 13mAHD exist.  

The levels on site then rise again toward the western boundary where the Men’s Sheds are 

located.  Nannine Avenue falls between 20mAHD at the Stevens Street intersection to 

13mAHD at the drainage sump.   

2.2 GROUNDWATER 

Groundwater levels are not expected to impact adversely on the proposed development. The 

Perth Groundwater Atlas (2004) published by the Department of Environment shows the 
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maximum expected groundwater level at the site at approximately at 1m AHD, which is 

approximately 11-18 m below the existing ground level. 

2.3 ACID SULFATE SOILS 

With information provided by the Department of Water mapping information, the proposed 

development site has no known risk of Acid Sulfate Soil (ASS). See Figure 2.  It is 

recommended however, that preliminary site investigations include further investigations to 

confirm the absence of ASS materials.   

3 SITEWORKS 

3.1 GENERAL 

Site works for urban development comprises the clearing of existing nominated vegetation, 

stripping topsoil on site and earth working of existing ground surfaces to facilitate a required 

form of development. Strict clearing requirements will be enforced to ensure the desired 

trees for retention are identified and suitably protected during civil works.   

Usually vegetation within ±150mm earthwork band and outside the service trenching 

requirements may be able to be retained. Generally POS areas that don’t have a drainage 

function can also provide opportunities for the retention of significant vegetation.  For this 

site, road verges will contain retained trees and therefore the road designs will need to be 

carefully considered.   

Earthworks cutting and filling throughout the site is requisite to achieve level building lots 

whilst minimising retaining wall heights.  Retaining walls will generally be required where lots 

abut a POS or there is fall between lots. Between the proposed alignment of the north/south 

road and Yalgoo Avenue there is over 6 metres in level difference based on the preliminary 

earthworks models to date. Therefore, retaining between lots will be required and this will be 

partially made up by a 2.5 metre split level proposed for lots that directly abut Yalgoo 

Avenue.  

Earthworking of the site, particularly lot areas and road reserves will be required to ensure 

the positive drainage of the lots to the road reserves for disposal.  

It is anticipated that site works will be undertaken such that foundations for residential 

development on the created lots within the proposed development can be designed for the 

Australian Standard Classification "A", as set out in AS2870-1996. It should be noted 

however that this is subject to the geotechnical investigations and any necessary site 

preparation requirements.  

4 ROADWORKS 

The roads surrounding the proposed development site are City of Fremantle assets and 

access to the development shall be through Stephens and Hope Street.  

The Shawmac Transport report for the site identifies the central medial on Hope Street which 

will restrict vehicle movements.  It is suggested that to avoid a left-in/left-out only from the 

proposed subdivision road, that a break in the median is constructed to provide four way 
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vehicle movements.  Due to the width of current Hope Street pavements, no further 

modifications such as turning lanes would be required.  Construction of a median break 

however may require the removal of some existing vegetation. 

The Shawmac report confirms that no unacceptable impact on roads surrounding the 

development site would result from this development.  Existing network can support this 

subdivision.  It is also advised that the road intersections onto Hope and Stevens Street 

would be designed as crossovers, rather than formal intersections with detail to be resolved 

at the design stage. 

It is noted that potholing on site to identify the existing service obverts at the new road 

intersection locations will be necessary as existing services may require lowering to maintain 

adequate cover and protection. The Stephens Street entrance shall be designed to minimise 

the overland storm water flow into the subdivision, there-by reducing the pressure on the 

internal stormwater drainage system.  

Stephens Street, along the northern boundary of the project site currently contains a series 

of speed humps, which if are removed to reduce road noise for the development, may 

depending on council requirements, need to be replaced by an alternative traffic claming 

device. It is assumed the remaining three roads adjacent to the development shall require no 

upgrades or modifications. It should be noted that Hope Street, which runs along the 

southern boundary, contains a median strip and in its current format will restrict access to 

the estate to left in-left out only. Further guidance will need to be sought from the City of 

Fremantle regarding the location of crossovers along Hope Street near the Yalgoo 

roundabout. 

Roads within the development shall be designed to the City of Fremantle’s engineering 

standard specifications, with a variety of kerbing types as appropriate to the desired built 

form. It is intended to treat each of the internal road reserves including laneways as 

pedestrian friendly and investigations to alternate pavement treatments may be discussed 

with the City of Fremantle’s engineering department for acceptance. 

5 STORMWATER DRAINAGE 

From preliminary site inspections sandy soils located across the site are considered 

relatively permeable. It is recommended that infiltration tests be carried out particularly in 

areas where drainage infiltration is nominated. 

An existing drainage sump exists on the corner of Stephens and Nannine Street however 

this sump is already at capacity and cannot be utilised by this development, it is also 

anticipated from preliminary planning proposals that there will not be enough area to provide 

an above ground storage system within the estate. 

Storm water collected on site will be required to be infiltrated and managed separately to the 

existing council drainage sump, to the south-west of the site.  Storm water from frequent 

events such the 1 in 1 year ARI event will be infiltrated as close to source as possible with 

storm water from larger events such as the 10 and 100 year events shall be contained and 

infiltrated in the road reserve or POS areas through a combination of swales and 

underground storage systems.      
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Currently, storm water drainage collected at the low point in the Stevens Street road reserve 

near the central northern boundary of the site is piped across Lot 2089 and discharged into 

the existing council sump.  During the subdivision works, the existing pipe will need to be 

removed and relocated to the proposed road reserves to maintain current storm water flow 

conditions.  The realigned pipe work would act as an independent system, separate to the 

internal drainage network required to facilitate infiltration of storm water collected on site.  

Stormwater from group housing lots shall be contained and infiltrated internally to the lot.  

However, drainage run off from roads and lots less than 300m2 shall be connected to the 

stormwater system contained in the road reserves. Stormwater runoff shall be conveyed via 

roads to a conventional pit and pipe drainage network, which will ultimately feed into a 

stormwater storage system. 

It is also noted there are no existing surface water features on site.   

The Department of Water has provided confirmation that a Local Water Management 

Strategy is not necessary to support structure planning over this site.  The detailed drainage 

design will however form part of the Urban Water Management Strategy at subdivision level.   

As detailed under section 4 Roads and Traffic, Road 1 shall be designed to minimise the 

volume of water run off entering the estate from Stephens street. 

6 WASTEWATER 

Water Corporation asset information shows local 150mm vitrified clay sewer at the corner of 

Nannine and Hope Street, to the south west of the site. The existing network surrounding the 

site is shown in Figures 3 and 4.  It is proposed that the existing sewer main shall be 

extended along Hope Street with PVC piping and the entire development shall be connected 

to this single line as there is sufficient cover to serve all of Lot 2089.  Within the proposed 

development a traditional reticulated gravity sewer system would be provided connecting to 

the extended waste water main in Hope Street. All lots will be provided with connections in 

accordance with Water Corporation requirement. 

Water Corporation has confirmed the existing scheme network has capacity to support the 

proposed development of Lot 2089.  The ultimate layout of a proposed gravity waste water 

system may depend upon ultimate flow calculations and will be in accordance with the 

design manual criteria. 

Standard Water Corporation headwork’s contributions are expected for the project.   

7 WATER SUPPLY 

The existing water assets surrounding the site are of an older specification with all of these 

mains either reinforced concrete or cast iron mains with no PVC. The existing network 

surrounding the site is shown in Figure 5.  There is an existing DN500 steel water main and 

DN460 cast iron water main on the northern side of Stevens Street.   

It is expected that the water mains will be extended along the southern side of Stevens 

Street and along Hope Street between Yalgoo and Nannine Roads.  This would act to 

provide a completed circular reticulation system and from these mains an internal water 
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reticulation system in accordance with Water Corporation requirements shall be connected 

to supply individual lots.  

It should be noted, however that to complete the extension of the northern main, excavation 

adjacent to the existing DN225 high pressure gas pipeline is required which presents a 

construction risk.  Therefore, the opportunity to avoid water main construction along Stevens 

Street should be explored which Water Corporation recognise and support alternative 

alignments being sought where possible.   

Extension of small, nominally 100mm diameter water mains internally and servicing of the lot 

are subject to Water Corporation confirmed approvals, and it is advised that standard Water 

Corporation head works contributions expected to apply. 

8 POWER SUPPLY 

Electrical Engineers; Underground Power Development (UPD), have advised that there are 

existing aerial transmission lines directly fronting the site on Stevens Street, Nannine 

Avenue and Hope Street.  There are also existing overhead property connections to lots on 

Nannine Avenue and Hope Street.  There are also two existing pole-top power transformers 

connected to this infrastructure, one on the central southern boundary along Hope Street 

and another in the existing golf course on the northern side of Stevens Street. 

Western Power Network Asset Policy, states that aerial power lines that abut a development 

may have to be undergrounded as part of the development. It is likely that the aerials that 

border this site require undergrounding as the proposed development proceeds.  This 

includes crossings over the roads surrounding the site as poles are removed to a new 

practical termination point.  The pole-top transformers will require relocation to an approved 

site within the development and existing lot connections will require replacement with power 

domes.  There is therefore, significant power infrastructure likely to be relocated external to 

Lot 2089. 

UPD have also advised that due to the additional load created by the development, 

additional switchgear will also be required on site.   

The location of the power transformers and switchgear will need to be sufficiently offset from 

the existing steel high pressure gas main to satisfy earth potential rise risk.  Separation is 

also required from the existing DN500 steel water main along Stevens Street.  A substation 

site area approximately 4 metres by 6.2 metres is proposed as a single site, possibly at the 

western boundary of either Lots 08 – 11 which front the tree lined verge and provide best 

separation from the gas main.  The location is to be confirmed with Western Power during 

the design phase.  The final location will also need to consider the desired tree retention and 

ensure underground cables may be installed with this view.   

An internal underground electrical distribution system will be provided in accordance with the 

requirements of Western Power to supply the allotments. This will consist of high voltage 

and low voltage cables and necessary substations/equipment to be installed throughout the 

development .  
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Street lighting in accordance with Western Power and Council guidelines will also be 

required as part of the development. 

9 TELECOMMUNICATIONS  

NBN Co is responsible for the installation of fibre in all broad acre developments, all infill 

developments where it has fibre that is ready for service and capable of connection, and 

newly approved infill developments of 100 or more premises within the long term optic fibre 

footprint. The incorporation of apartment sites may result in an increase of dwellings to in 

excess of the 100 dwellings as required for qualification by NBN Co.  

Developers and property owners will be required to cover the cost of trenching and ducting 

on their own property. NBN Co will cover the costs of installing fibre infrastructure in the 

development, including backhaul.  

A pit and pipe plan will be prepared making allowances also for fibre distribution hub in the 

subdivision.   

Given however this subdivision is more likely to be less than 100 dwellings in total, NBN Co 

are unlikely to take ownership of the asset nor would they install fibre connections to each 

home.  Rather, Telstra or a private communications serve provider in this case would enter 

into a developer agreement and provide a communications connection three months prior to 

the first occupancy of the new development.  Whether it is fibre or more likely copper due to 

the existing assets in the area would remain to be negotiated.   

10 GAS SUPPLY 

ATCO Gas currently has existing gas infrastructure that abuts the development site.  Along 

Stevens Street there is a 225 steel high pressure gas main.  There is also a 150 PVC low 

pressure main which provides lots along Stevens Street with existing connections.  From this 

main it appears a previous 40mm service central to the northern boundary had been 

installed, possibly for the old school site.   

On each of the other boundaries to Lot 2089, there are existing gas mains on the opposite 

sides of the roads servicing existing homes.  There is a 100 PVC low pressure gas main in 

Hope Street and also Nannine Avenue.  In Yalgoo Avenue there is a small 50 PVC low 

pressure main. 

It is expected that gas connections may be provided as there are existing low pressure 

mains at the northern and southern boundaries of the site.  It is expected these existing 

mains may facilitate internal service reticulation.   

Investigation should be given to the existing pipe levels where new road intersections are 

proposed as the existing assets may require relocation if they cannot be accommodated with 

existing levels.  

Gas is not a WAPC requirement for subdivision.  
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11 FIGURES 

Figure 1: Current Concept Subdivision Plan (URBIS 
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Figure 2: Department of Water ASS information mapping, shows there is no known risk in the area. 

 

Figure3: Water Corporation asset location details. (ESINET) 
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Figure 4: Sewer mains location, corner of Hope Street and Nannine Avenue 

 

Figure 5: Water mains  
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APPENDIX 1 – FEATURE SURVEY 



1

Rebecca Epworth

From: MACKINTOSH James <James.MACKINTOSH@water.wa.gov.au>
Sent: Friday, 24 May 2013 8:13 AM
To: Liz Coulson
Cc: Rebecca Epworth
Subject: RE: White Gum Valley reporting requirements

Dear Liz, 
 
I can confirm that the Department of Water (DoW) does not consider a Local Water Management Strategy is 
necessary to support the structure planning for this site. 
 
Regards 
 
James Mackintosh 
_______________________________________ 

Department of Water 
Program Manager  
Land Use Planning 
Swan Avon Region 
T 08 6250 8043 |  
E james.mackintosh@water.wa.gov.au  
Visit our website www.water.wa.gov.au 
 
From: Liz Coulson [mailto:liz.coulson@coterra.com.au]  
Sent: Thursday, 23 May 2013 4:01 PM 
To: MACKINTOSH James 
Cc: Rebecca Epworth 
Subject: White Gum Valley reporting requirements 
 
Hi James, 
 
Please see below the email (and the attached figure) which was sent last October regarding the urban water 
management requirements for a site in White Gum Valley. Following on from your conversation with Rebecca, it is 
our understanding that the site does not require an LWMS from the Department of Waters perspective. Could you 
please confirm this?  
 
If you have any queries please don’t hesitate to contact either myself or Bec. 
 
Kind Regards, 
 
Liz Coulson 
Senior Scientist 
 

  
 
Ph: 9381 5513  |  Fax: 9381 5514   
2/460 Roberts Road, SUBIACO  WA  6008  |  www.coterra.com.au  
 
NOTICE: This email and any attachments are confidential. They may contain  
legally privileged information or copyright material. You must not read,  
copy, use or disclose them without authorisation. Thank you. 



2

 
 

 
Hi James, 
 
We are preparing an LWMS for a site near Fremantle and are seeking confirmation that no pre development 
monitoring is required for the site considering the following aspects; 
 

• Maximum GW levels are approximately 1mAHD across the site. 
• Topography ranges from approximately 13 – 20mAHD (see attached map). 
• This equates to a significant separation distance to GW of 12-19mAHD. 
• There are no surface water features on site. 
• The site is a small (2.13ha) infill development with minimal area available for household gardens. Given the 

small size and the minimal anticipated nutrient loadings from the development, it is considered that water 
quality could be managed effectively. 

 
Given the above points, we respectfully request confirmation that pre development monitoring will not be required 
for this site from DoW’s perspective. 
 
Regards, 
 
Liz Coulson 
Senior Scientist 
 

  
 
Ph: 9381 5513  |  Fax: 9381 5514  |  Mobile: 0488 440 271 
2/460 Roberts Road, SUBIACO  WA  6008  |  www.coterra.com.au  
 
NOTICE: This email and any attachments are confidential. They may contain  
legally privileged information or copyright material. You must not read,  
copy, use or disclose them without authorisation. Thank you. 
 

 
Disclaimer:  
This e-mail is confidential to the addressee and is the view of the  
writer, not necessarily that of the Department of Water, which accepts  
no responsibility for the contents. If you are not the addressee, please  
notify the Department by return e-mail and delete the message from  
your system; you must not disclose or use the information contained in  
this email in any way. No warranty is made that this material is free  
from computer viruses. 
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ref: 

©ur rof:  P16651 

Enquiries:  Susan  Barratt  /  9221  4177 

5  August  2010 

Warren  Phillips 

Project  Manager 

Landcorp 

Level  3  Wesfarmers  House 

40  The  Esplanade 

PERTH  WA  6000 

HERITAGE 

COUNCIL 

Dear  Mr  Phillips 

P16651  KIM  BEAZLEY  SCHOOL,  STEVENS  STREET,  WHITE  GUM  VALLEY 

Further  to  our  previous  correspondence  and  discussions,  this  is  to  advise  you  that,  after 

careful  consideration  of  the  evidence  available,  the  Register  Committee  decided  at  its 

meeting  on  30  July  2010,  that  Kim  Beazley  School  does  not  have  sufficient  cultural  heritage 

significance  at  the  State  level  for  inclusion  onto  the  State  Register  of  Heritage  Places. 

I  would  like  to  thank  you  for  your  assistance  in  the  evaluation  process. 

Yours  sincerely 

Penny  O'Connor 

MANAGER  ASSESSMENT  &  REGISTRATION 
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Our reference 2171091A/Parsons Brinckerhoff Australia/LT4_23799_ym

1 November 2011

Mr Warren Phillips
Level 3 Westfarmers House
40 The Esplanade
PERTH WA 6000

Dear Warren,

Soil validation for Organochlorine Pesticides and Arsenic,
Kim Beazley Primary School, White Gum Valley, W.A.

Parsons Brinckerhoff Australia was commissioned by Landcorp to undertake soil validation for
organochlorine (OC) pesticides and arsenic (As) from soil underneath the footprints of the Kim Beazley
Primary School in White Gum Valley, W.A. (the site), six months after demolition of the main buildings.

Previously, a detailed site investigation (DSI) indicated the presence of OC pesticides in exceedence of
Department of Environment and Conservation (DEC)’s ecological investigation levels (EILs) underneath
the slabs of the school and adjoining administration building1. Arsenic in exceedence of EILs was
detected in the soils underneath the playgroup and was separately validated2.

1.1 Objectives

The objectives of the soil validation works were to determine if, after six months post-demolition:

 concentrations of OC pesticides  in the soil have reduced to concentrations below the EILs, and;

 concentrations of As, above the adopted criteria,  exist in the soil underneath the demolished
buildings..

1.2 Scope of works

The following scope of works was developed for the validation of the soil within the footprints of the old
school buildings:

1 Parsons Brinckerhoff (2010), Detailed site investigation report, Kim Beazley Primary School, 125
Stevens Road, White Gum Valley, W.A. 2171091A-PR2_22286C

2 Parsons Brinckerhoff (2011), Kim Beazley Primary School – Validation Works, LT4_23679_ym
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 Development of a health, environment and safety plan (HESP) for personnel to undertake works
at the site;

 Collection of 14 surface soil samples (13 samples analysed for OC and 14 samples analysed
for As);

 Analysis of 16 surface samples including 2 quality control (QC) samples  and one quality
assurance sample (QA) analysed at National Association of Testing Authorities (NATA)
accredited laboratories for OC pesticides and As.

 Tabulation of laboratory results and assessment against the Department of Environment and
Conservation’s assessment criteria (2010)3.

 Production of a letter style report detailing the results of the soil sampling program and
compliance with the DEC assessment criteria and if required, provide recommendations for
further remediation options.

2. Soil sampling methodology

Soil sampling was undertaken on 12 May 2011 at the site, approximately six months after the demolition
of the Kim Beazley Primary School.

The soil validation works encompassed the following:

 Collection of 16 (including 2 QC samples) surface samples from within the footprints of the old
school buildings (Figure 1).

 Analysis of 16 surface samples including 2 QC samples and one QA sample for OC pesticides
and As.

The methodology adopted for the soil validation works is summarised below in Table 2.1.

Table 2.1 Soil sampling methodology summary

Activity Details
Soil sampling Soil samples were obtained by transferring the soil sample directly from the surface

soil profile into a clean, laboratory supplied soil jar.
Sample
preservation

Samples were stored in laboratory supplied soil jars and transported to the
laboratories in insulated eskies chilled with ice bricks.

Sample
nomenclature

Samples were given distinctive labelling which match the original sample locations
taken in the DSI1.

3 Department of Environment and Conservation (DEC) (2010), Assessment levels for soil, sediment and water,
Contaminated Sites Management Series, February 2010.
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2.1 Soil assessment criteria

The DEC soil assessment criteria (2010)14 for As and OC pesticides are presented below in Table 2.2.
The DEC recommends using the EILs as an initial screening tool to determine if contaminants in the soil
pose a risk to ecological receptors under certain exposure scenarios. Additionally, the health investigation
levels (HIL-A) are also referenced to assess the human health risk for exposure to the soil under the
residential land use scenario.

Table 2.2 Soil assessment criteria

Analyte Assessment Criteria
(mg/kg)

EIL HIL-A

As 20 100

Individual OC pesticides 0.5 -

Total OC pesticides 1 -

Aldrin plus dieldrin - 10

Dieldrin 0.2 -

Chlordane 0.5 50

DDT+DDD+DDE 1 200

Heptachlor (including its
epoxide)

0.5 -

Heptachlor - 10

Notes:
All units in mg/kg.
-  No investigation levels established for analyte.
EIL  Ecological investigation level (DEC, 2010).
HIL-A   Health investigation level – Setting ‘A’ – standard residential.

3. Results and discussion

A summary of the soil analytical results is presented below in Table 3.1. The table indicates the number
of soil samples analysed, the type of analytes tested, minimum/maximum concentrations of analytes and

4 DEC (2010), Contaminated Sites Management Series, Assessment levels for soil, sediment and water,
February 2010
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the number of samples exceeding the adopted assessment criteria. Summary tables of the soil analytical
results are included in Attachment B. Copies of the laboratory chains of custody, certificates of analysis
and quality control analyses are provided in Attachment C.

The results indicated that:

 All soil samples were below the adopted criteria for OC pesticides.

 All soil samples were below the adopted criteria As in soil.

Table 3.1 Summary of results

Number
of soil
samples
analysed

Analyte Minimum
concentration
(mg/kg)

Maximum
concentration
(mg/kg)

Samples
exceeding
EIL

Samples
exceedin
g HIL-A

15 As 2 3 0 0

15 Individual OC
pesticides

<0.2 <0.2 0 0

15 Total OC
pesticides

<0.2 <0.2 0 0

15 Aldrin plus
dieldrin

<0.2 <0.2 0 0

15 Dieldrin <0.2 <0.2 0 0

15 Chlordane <0.2 <0.2 0 0

15 DDT+DDD+DDE <0.1 <0.1 0 0

15 Heptachlor
(including its
epoxide)

<2 <2 0 0

15 Heptachlor <2 <2 0 0

3.1 Analytical data validation

Relative percentage difference (RPD) calculations between intra- (blind duplicates) and inter-laboratory
(blind triplicates) field duplicates provide quality control for the sampling program. Blind duplicates provide
a QC measure for any unacceptable variations (RPD > 50%) between samples taken from the field and
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analytical reproducibility (laboratory) (Standards Australia, 20045). Blind triplicates provide a QC measure
for variations between laboratory analytical procedures. Ideally, an RPD between 30 and 50% indicates
inter-laboratory reproducibility.

The calculated RPDs are presented within the results summary table in Attachment A. A summary of the
data validation interpretations are presented below in Table 3.2.

The internal QC from the primary laboratory (SGS) indicated that the method for total recoverable As was
below the acceptable recovery limits based on their matrix spike due to sample heterogeneity. Given the
low concentrations of As in all samples ( 3 mg/kg), it is not expected that the exceedence in the
acceptable recovery for As would have significantly biased the results. Based on the QA/QC adopted for
the field investigation, it is considered that the conclusions drawn from the analyticial results are sound.

Table 3.2 Summary of results

QA/QC requirement Yes/No Details

Laboratory NATA accreditation Yes Both SGS and ALS are NATA accredited for the
analyses undertaken.

Sample preservation methods Yes Samples were collected in clean, laboratory
supplied jars. Samples were contained and shipped
to the laboratory in insulated eskies and kept chilled
with ice bricks.

Blind duplicates (replicates) (1
for every 20 primary samples)

Yes A register of duplicate samples has been recorded.
1 blind duplicate sample for every 20 primary
samples were achieved as per AS4482.1 – 1997.
The blind duplicates were within the acceptable
limit of inter-laboratory reproducibility.

Blind triplicates (split samples)
(1 for every 20 primary
samples)

Yes A register of duplicate samples has been recorded.
1 blind triplicate sample for every 20 primary
samples were achieved as per AS4482.1 – 1997.
The blind triplicates were within the acceptable limit
of intra-laboratory reproducibility.

1 field blank taken per day in
the field

Yes The results of the field blank indicate no outside
contamination from field procedures on sample
results.

Laboratory QC results within
acceptable limits

Yes Review of the Laboratory issued QC reports
indicated all laboratory QC passed with the
exception of Total recoverable metals (As) at only

5 Standards Australia, 1997, Australian Standard: Guide to the sampling and investigation of potentially
contaminated soil Part 1: Non-volatile and semi-volatile compounds, AS4482.1 - 1997
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63% recovery from a matrix spike.

4. Conclusions

Soil samples were taken from the building footprints of the old Kim Beazley Primary School, six months
after demolition works. The soils were analysed for OC pesticides and As. The results of the OC
pesticides analyses were below laboratory practical quantitation limits. The results of the As analysis
showed that all samples were below the adopted criteria. It is likely that the OC pesticides initially
detected in exceedence of EILs during the DSI have degraded within six months of the demolition works.

Yours sincerely,

Dr Yamin Ma
Environmental Scientist
Parsons Brinckerhoff Australia Pty Limited

Mark Schmidt
Team Manager, Contaminated Land Management
Parsons Brinckerhoff
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Table 1. Soil Analytical Results - Metals

Units mg/kg
Assessment Criteria
EIL Guidelines 20
HIL-F Guidelines  (Commercial / Industrial) 500
Analytical Results
Validation Sampling

SS01 0.1 20/10/2011 Primary 2
SS02 0.1 20/10/2011 Primary 2
SS03 0.1 20/10/2011 Primary 3
SS04 0.1 20/10/2011 Primary 2
SS05 0.1 20/10/2011 Primary 3
SS06 0.1 20/10/2011 Primary 2
SS07 0.1 20/10/2011 Primary 3
SS08 0.1 20/10/2011 Primary 3
SS09 0.1 20/10/2011 Primary 2
SS10 0.1 20/10/2011 Primary 3
SS11 0.1 20/10/2011 Primary 2
SS24 0.1 20/10/2011 Primary 2
SS27 0.1 20/10/2011 Primary 3
SS28 0.1 20/10/2011 Primary 2

Intra-Laboratory Quality Control
SS01 0.1 20/10/2011 Primary 2
QC01 0.1 20/10/2011 Duplicate 3

Relative Percentage Difference 40
Inter-Laboratory Quality Control

SS01 0.1 20/10/2011 Primary <5
QC02 0.1 20/10/2011 Triplicate -

Relative Percentage Difference na
Quality assurance

20/10/2011 Field Blank <1
Relative Percentage Difference na

Notes
Reference - (DEC, 2010 ), Assessment levels for Soil, Sediment and Water (February 2010)

na Not applicable - as one or both of the concentrations were less than the laboratory reporting limit
Shading denotes exceedence of EIL Guideline
Shading denotes exceedence of HIL-A Guideline (Residential)
Shading denotes exceedence of RPD

Sample TypeSample DateDepth (m)Sample ID
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Units
Assessment Criteria

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 - 1 1
- - - - - - - - - - - - - - - - - - - - - - 10 200 -

Analytical Results

SS01 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS02 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS03 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS04 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS05 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS06 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS07 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS08 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS09 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS10 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS24 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS27 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2
SS28 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2

Intra-Laboratory Quality Control
SS01 0.1 20/10/2011 Primary <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.1
QC01 0.1 20/10/2011 Duplicate <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.1

Relative Percentage Difference na na na na na na na na na na na na na na na na na na na na na na na na na
Inter-Laboratory Quality Control

SS01 0.1 20/10/2011 Primary <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.2 <0.05
QC02 0.1 20/10/2011 Triplicate <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.1 <0.2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.2 <0.2

Relative Percentage Difference na na na na na na na na na na na na na na na na na na na na na na na na na
Quality assurance

20/10/2011 Field Blank <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.2 <0.2 <0.1
Relative Percentage Difference na na na na na na na na na na na na na na na na na na na na na na na na na

Notes
Reference - (DEC, 2010 ), Assessment levels for Soil, Sediment and Water (February 2010)

na Not applicable - as one or both of the concentrations were less than the laboratory reporting limit
Shading denotes exceedence of EIL Guideline
Shading denotes exceedence of HIL-A Guideline (Standard Residential)
Shading denotes exceedence of RPD

* Investigation levels have been adopted from the WA DEC health investigation levels for industrial/commercial landuse (HIL-F)
** Investigation level have been adopted from Dieldrin EIL only
- Not analysed - only samples with (on average) the highest field data detects were analysed

EIL Guidelines
HIL-A Guidelines  (Residential

Validation Sampling

Sample TypeSample DateDepth (m)Sample ID

QC03

Table 2. Soil Analytical Results - OC pesticides

Phenolic compounds

mg/kg
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Date Reported

0000029389Report Number

Contact

SGS Newburn Environmental

10 Reid Rd

Newburn WA 6105

Said Hirad

(08) 9373 3500

(08) 9373 3556

au.environmental.perth@sgs.com
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SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

2117091A Kim Beazley PS DSI

YMa@pb.com.au

08 9380 4060

08 9489 9700

GPO Box 5394

Sydney NSW 2001

Parsons Brinckerhoff Australia Pty Ltd

Yamin Ma

Samples

Order Number

Project

Email

Facsimile

Telephone

Address
Client

CLIENT DETAILS LABORATORY DETAILS

31 Oct 2011

ANALYTICAL REPORT

PE061814 R0

21 Oct 2011Date Received

Total Recoverable As spike recovery was outside acceptance criteria due to sample heterogeneity.

The document is issued in accordance with NATA's accreditation requirements.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(898/20210).

COMMENTS

Hue Thanh Ly

Spectroscopy Chemist

Jeremy Truong

Inorganics Co-ordinator

Michael McKay

Inorganic Team Leader - Waters

SIGNATORIES

SGS Australia Pty Ltd

ABN 44 000 964 278

           

10 Reid Rd

PO Box 32

Newburn WA 6105

Welshpool WA 6983

Australia

Australia

t +61 8 9373 3500 f +61 8 9373 3556 www.au.sgs.com

Member of the SGS Group 

Environmental Services
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PE061814.001

Soil

20 Oct 2011

SS01

PE061814.002

Soil

20 Oct 2011

SS02

PE061814.003

Soil

20 Oct 2011

SS03

PE061814.004

Soil

20 Oct 2011

SS04

PE061814.005

Soil

20 Oct 2011

SS05

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 4.8 4.6 5.0 4.6 6.0

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 - - - - -

SVOCR in Soil     Method: AN420

OCs

Alpha-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Hexachlorobenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Beta-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Gamma-BHC (Lindane) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Delta-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Aldrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Isodrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Gamma-chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Alpha-chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Alpha-endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p,p-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dieldrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Endrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Beta-endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p,p-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

p,p-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endrin ketone mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Methoxychlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Mirex mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

SVOC Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - 94 98 96 120 96

d5-nitrobenzene (Surrogate) % - - - - - -

Trace Metals (Dissolved) in Water by ICPMS     Method: AN318

Arsenic, As µg/L 1 - - - - -

SVOCR in Water     Method: AN420

OCs

Alpha-BHC µg/L 0.1 - - - - -

Hexachlorobenzene µg/L 0.1 - - - - -

Beta-BHC µg/L 0.1 - - - - -

Gamma-BHC (Lindane) µg/L 0.1 - - - - -

Delta-BHC µg/L 0.1 - - - - -

Heptachlor µg/L 0.1 - - - - -

Aldrin µg/L 0.1 - - - - -

Heptachlor epoxide µg/L 0.1 - - - - -

Isodrin µg/L 0.1 - - - - -

Gamma-chlordane µg/L 0.1 - - - - -

Alpha-chlordane µg/L 0.1 - - - - -

Alpha-endosulfan µg/L 0.1 - - - - -

p,p-DDE µg/L 0.1 - - - - -

Dieldrin µg/L 0.1 - - - - -

Endrin µg/L 0.1 - - - - -

31-October-2011Page 2 of 10
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PE061814.001

Soil

20 Oct 2011

SS01

PE061814.002

Soil

20 Oct 2011

SS02

PE061814.003

Soil

20 Oct 2011

SS03

PE061814.004

Soil

20 Oct 2011

SS04

PE061814.005

Soil

20 Oct 2011

SS05

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

SVOCR in Water     Method: AN420 (continued)

Beta-endosulfan µg/L 0.1 - - - - -

p,p-DDD µg/L 0.1 - - - - -

Endosulfan sulphate µg/L 0.1 - - - - -

p,p-DDT µg/L 0.1 - - - - -

Endrin ketone µg/L 0.1 - - - - -

Methoxychlor µg/L 0.1 - - - - -

Mirex µg/L 0.1 - - - - -

Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - - - - - -

d5-nitrobenzene (Surrogate) % - - - - - -

PE061814.006

Soil

20 Oct 2011

SS06

PE061814.007

Soil

20 Oct 2011

SS07

PE061814.008

Soil

20 Oct 2011

SS08

PE061814.009

Soil

20 Oct 2011

SS09

PE061814.010

Soil

20 Oct 2011

SS10

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 4.3 2.2 2.7 4.9 1.9

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 - - - - -

SVOCR in Soil     Method: AN420

OCs

Alpha-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Hexachlorobenzene mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Beta-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Gamma-BHC (Lindane) mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Delta-BHC mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Aldrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Isodrin mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Gamma-chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Alpha-chlordane mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Alpha-endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p,p-DDE mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Dieldrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Endrin mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Beta-endosulfan mg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2

p,p-DDD mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

p,p-DDT mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Endrin ketone mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Methoxychlor mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Mirex mg/kg 0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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PE061814 R0ANALYTICAL REPORT

PE061814.006

Soil

20 Oct 2011

SS06

PE061814.007

Soil

20 Oct 2011

SS07

PE061814.008

Soil

20 Oct 2011

SS08

PE061814.009

Soil

20 Oct 2011

SS09

PE061814.010

Soil

20 Oct 2011

SS10

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

SVOCR in Soil     Method: AN420 (continued)

SVOC Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - 96 92 96 98 90

d5-nitrobenzene (Surrogate) % - - - - - -

Trace Metals (Dissolved) in Water by ICPMS     Method: AN318

Arsenic, As µg/L 1 - - - - -

SVOCR in Water     Method: AN420

OCs

Alpha-BHC µg/L 0.1 - - - - -

Hexachlorobenzene µg/L 0.1 - - - - -

Beta-BHC µg/L 0.1 - - - - -

Gamma-BHC (Lindane) µg/L 0.1 - - - - -

Delta-BHC µg/L 0.1 - - - - -

Heptachlor µg/L 0.1 - - - - -

Aldrin µg/L 0.1 - - - - -

Heptachlor epoxide µg/L 0.1 - - - - -

Isodrin µg/L 0.1 - - - - -

Gamma-chlordane µg/L 0.1 - - - - -

Alpha-chlordane µg/L 0.1 - - - - -

Alpha-endosulfan µg/L 0.1 - - - - -

p,p-DDE µg/L 0.1 - - - - -

Dieldrin µg/L 0.1 - - - - -

Endrin µg/L 0.1 - - - - -

Beta-endosulfan µg/L 0.1 - - - - -

p,p-DDD µg/L 0.1 - - - - -

Endosulfan sulphate µg/L 0.1 - - - - -

p,p-DDT µg/L 0.1 - - - - -

Endrin ketone µg/L 0.1 - - - - -

Methoxychlor µg/L 0.1 - - - - -

Mirex µg/L 0.1 - - - - -

Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - - - - - -

d5-nitrobenzene (Surrogate) % - - - - - -
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PE061814.011

Soil

20 Oct 2011

SS11

PE061814.012

Soil

20 Oct 2011

SS24

PE061814.013

Soil

20 Oct 2011

SS27

PE061814.014

Soil

20 Oct 2011

SS28

PE061814.015

Soil

20 Oct 2011

QC1

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 1.9 2.0 1.9 2.0 1.8

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 2 - - - -

SVOCR in Soil     Method: AN420

OCs

Alpha-BHC mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Hexachlorobenzene mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Beta-BHC mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Gamma-BHC (Lindane) mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Delta-BHC mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Heptachlor mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Aldrin mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Heptachlor epoxide mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Isodrin mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Gamma-chlordane mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Alpha-chlordane mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Alpha-endosulfan mg/kg 0.2 - <0.2 <0.2 <0.2 <0.2

p,p-DDE mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Dieldrin mg/kg 0.2 - <0.2 <0.2 <0.2 <0.2

Endrin mg/kg 0.2 - <0.2 <0.2 <0.2 <0.2

Beta-endosulfan mg/kg 0.2 - <0.2 <0.2 <0.2 <0.2

p,p-DDD mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Endosulfan sulphate mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

p,p-DDT mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Endrin ketone mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Methoxychlor mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

Mirex mg/kg 0.1 - <0.1 <0.1 <0.1 <0.1

SVOC Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - - 98 90 92 96

d5-nitrobenzene (Surrogate) % - - - - - -

Trace Metals (Dissolved) in Water by ICPMS     Method: AN318

Arsenic, As µg/L 1 - - - - -

SVOCR in Water     Method: AN420

OCs

Alpha-BHC µg/L 0.1 - - - - -

Hexachlorobenzene µg/L 0.1 - - - - -

Beta-BHC µg/L 0.1 - - - - -

Gamma-BHC (Lindane) µg/L 0.1 - - - - -

Delta-BHC µg/L 0.1 - - - - -

Heptachlor µg/L 0.1 - - - - -

Aldrin µg/L 0.1 - - - - -

Heptachlor epoxide µg/L 0.1 - - - - -

Isodrin µg/L 0.1 - - - - -

Gamma-chlordane µg/L 0.1 - - - - -

Alpha-chlordane µg/L 0.1 - - - - -

Alpha-endosulfan µg/L 0.1 - - - - -

p,p-DDE µg/L 0.1 - - - - -

Dieldrin µg/L 0.1 - - - - -

Endrin µg/L 0.1 - - - - -
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PE061814 R0ANALYTICAL REPORT

PE061814.011

Soil

20 Oct 2011

SS11

PE061814.012

Soil

20 Oct 2011

SS24

PE061814.013

Soil

20 Oct 2011

SS27

PE061814.014

Soil

20 Oct 2011

SS28

PE061814.015

Soil

20 Oct 2011

QC1

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

SVOCR in Water     Method: AN420 (continued)

Beta-endosulfan µg/L 0.1 - - - - -

p,p-DDD µg/L 0.1 - - - - -

Endosulfan sulphate µg/L 0.1 - - - - -

p,p-DDT µg/L 0.1 - - - - -

Endrin ketone µg/L 0.1 - - - - -

Methoxychlor µg/L 0.1 - - - - -

Mirex µg/L 0.1 - - - - -

Surrogates

2-fluorobiphenyl (Surrogate) % - - - - - -

d5-phenol (Surrogate) % - - - - - -

2,4,6-tribromophenol (Surrogate) % - - - - - -

d14-p-terphenyl (Surrogate) % - - - - - -

d5-nitrobenzene (Surrogate) % - - - - - -

PE061814.016

Water

20 Oct 2011

QC3

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 -

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 -

SVOCR in Soil     Method: AN420

OCs

Alpha-BHC mg/kg 0.1 -

Hexachlorobenzene mg/kg 0.1 -

Beta-BHC mg/kg 0.1 -

Gamma-BHC (Lindane) mg/kg 0.1 -

Delta-BHC mg/kg 0.1 -

Heptachlor mg/kg 0.1 -

Aldrin mg/kg 0.1 -

Heptachlor epoxide mg/kg 0.1 -

Isodrin mg/kg 0.1 -

Gamma-chlordane mg/kg 0.1 -

Alpha-chlordane mg/kg 0.1 -

Alpha-endosulfan mg/kg 0.2 -

p,p-DDE mg/kg 0.1 -

Dieldrin mg/kg 0.2 -

Endrin mg/kg 0.2 -

Beta-endosulfan mg/kg 0.2 -

p,p-DDD mg/kg 0.1 -

Endosulfan sulphate mg/kg 0.1 -

p,p-DDT mg/kg 0.1 -

Endrin ketone mg/kg 0.1 -

Methoxychlor mg/kg 0.1 -

Mirex mg/kg 0.1 -
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PE061814 R0ANALYTICAL REPORT

PE061814.016

Water

20 Oct 2011

QC3

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

SVOCR in Soil     Method: AN420 (continued)

SVOC Surrogates

2-fluorobiphenyl (Surrogate) % - -

d5-phenol (Surrogate) % - -

2,4,6-tribromophenol (Surrogate) % - -

d14-p-terphenyl (Surrogate) % - -

d5-nitrobenzene (Surrogate) % - -

Trace Metals (Dissolved) in Water by ICPMS     Method: AN318

Arsenic, As µg/L 1 <1

SVOCR in Water     Method: AN420

OCs

Alpha-BHC µg/L 0.1 <0.1

Hexachlorobenzene µg/L 0.1 <0.1

Beta-BHC µg/L 0.1 <0.1

Gamma-BHC (Lindane) µg/L 0.1 <0.1

Delta-BHC µg/L 0.1 <0.1

Heptachlor µg/L 0.1 <0.1

Aldrin µg/L 0.1 <0.1

Heptachlor epoxide µg/L 0.1 <0.1

Isodrin µg/L 0.1 <0.1

Gamma-chlordane µg/L 0.1 <0.1

Alpha-chlordane µg/L 0.1 <0.1

Alpha-endosulfan µg/L 0.1 <0.1

p,p-DDE µg/L 0.1 <0.1

Dieldrin µg/L 0.1 <0.1

Endrin µg/L 0.1 <0.1

Beta-endosulfan µg/L 0.1 <0.1

p,p-DDD µg/L 0.1 <0.1

Endosulfan sulphate µg/L 0.1 <0.1

p,p-DDT µg/L 0.1 <0.1

Endrin ketone µg/L 0.1 <0.1

Methoxychlor µg/L 0.1 <0.1

Mirex µg/L 0.1 <0.1

Surrogates

2-fluorobiphenyl (Surrogate) % - -

d5-phenol (Surrogate) % - -

2,4,6-tribromophenol (Surrogate) % - -

d14-p-terphenyl (Surrogate) % - 51

d5-nitrobenzene (Surrogate) % - -
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PE061814 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Moisture Content     Method: ME-(AU)-[ENV]AN234

DUP %RPD

% Moisture LB029572 % 0.5 2%

LORUnits   Parameter QC 

Reference

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

OCs

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

MSD %RPD

Alpha-BHC LB029417 mg/kg 0.1 <0.1 0%

Hexachlorobenzene LB029417 mg/kg 0.1 <0.1 0%

Beta-BHC LB029417 mg/kg 0.1 <0.1 0%

Gamma-BHC (Lindane) LB029417 mg/kg 0.1 <0.1 0% 94% 84% 3%

Delta-BHC LB029417 mg/kg 0.1 <0.1 0%

Heptachlor LB029417 mg/kg 0.1 <0.1 0% 82% 85% 1%

Aldrin LB029417 mg/kg 0.1 <0.1 0% 81% 84% 0%

Heptachlor epoxide LB029417 mg/kg 0.1 <0.1 0%

Isodrin LB029417 mg/kg 0.1 <0.1 0% 100% 105% 13%

Gamma-chlordane LB029417 mg/kg 0.1 <0.1 0% 102% 106% 2%

Alpha-chlordane LB029417 mg/kg 0.1 <0.1 0%

Alpha-endosulfan LB029417 mg/kg 0.2 <0.2 0%

p,p-DDE LB029417 mg/kg 0.1 <0.1 0% 97% 106% 2%

Dieldrin LB029417 mg/kg 0.2 <0.2 0% 95% 112% 1%

Endrin LB029417 mg/kg 0.2 <0.2 0% 93% 125% 3%

Beta-endosulfan LB029417 mg/kg 0.2 <0.2 0%

p,p-DDD LB029417 mg/kg 0.1 <0.1 0%

Endosulfan sulphate LB029417 mg/kg 0.1 <0.1 0%

p,p-DDT LB029417 mg/kg 0.1 <0.1 0%

Endrin ketone LB029417 mg/kg 0.1 <0.1 0%

Methoxychlor LB029417 mg/kg 0.1 <0.1 0%

Mirex LB029417 mg/kg 0.1 <0.1 0% 109% 115% 0%

LORUnits   Parameter QC 

Reference

SVOC Surrogates

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

MSD %RPD

d14-p-terphenyl (Surrogate) LB029417 % - 92% 0% 90% 98% 4%

LORUnits   Parameter QC 

Reference

SVOCR in Water     Method: ME-(AU)-[ENV]AN420

OCs

MB LCS 

%Recovery

Alpha-BHC LB029372 µg/L 0.1 <0.1

Hexachlorobenzene LB029372 µg/L 0.1 <0.1 NA

Beta-BHC LB029372 µg/L 0.1 <0.1

Gamma-BHC (Lindane) LB029372 µg/L 0.1 <0.1 NA

Delta-BHC LB029372 µg/L 0.1 <0.1

Heptachlor LB029372 µg/L 0.1 <0.1 99%

Aldrin LB029372 µg/L 0.1 <0.1 89%

Heptachlor epoxide LB029372 µg/L 0.1 <0.1

Isodrin LB029372 µg/L 0.1 <0.1 83%

Gamma-chlordane LB029372 µg/L 0.1 <0.1 85%

Alpha-chlordane LB029372 µg/L 0.1 <0.1

Alpha-endosulfan LB029372 µg/L 0.1 <0.1

p,p-DDE LB029372 µg/L 0.1 <0.1 76%

Dieldrin LB029372 µg/L 0.1 <0.1 74%

Endrin LB029372 µg/L 0.1 <0.1 94%

Beta-endosulfan LB029372 µg/L 0.1 <0.1

p,p-DDD LB029372 µg/L 0.1 <0.1

Endosulfan sulphate LB029372 µg/L 0.1 <0.1

p,p-DDT LB029372 µg/L 0.1 <0.1

LORUnits   Parameter QC 

Reference
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PE061814 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

SVOCR in Water     Method: ME-(AU)-[ENV]AN420 (continued)

MB LCS 

%Recovery

Endrin ketone LB029372 µg/L 0.1 <0.1

Methoxychlor LB029372 µg/L 0.1 <0.1

Mirex LB029372 µg/L 0.1 <0.1 103%

Surrogates

MB LCS 

%Recovery

d14-p-terphenyl (Surrogate) LB029372 % - 74% 102%

LORUnits   Parameter QC 

Reference

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

MSD %RPD

Arsenic, As LB029431 mg/kg 1 <1 2% 86% 63% 5%

LORUnits   Parameter QC 

Reference

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

Arsenic, As LB029393 µg/L 1 <1 2% 95% 73%

LORUnits   Parameter QC 

Reference
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PE061814 R0

METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

AN020 Unpreserved water sample is filtered through a 0.45µm membrane filter and acidified with nitric acid similar to 

APHA3030B.

AN045 A portion of sample is digested with Nitric acid and Hydrogen Peroxide over time and then with Hydrochloric acid 

through several heating and cooling cycles. It provides a strong oxidising medium for bringing metal analytes into 

solution according to USEPA3050, after filtration the solution is presented for analysis on AAS or ICP.

AN234 The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating basin. 

After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 

moisture will take some time in a drying oven for complete removal of water.

AN318 Determination of elements at trace level in waters by ICP-MS technique, in accordance with USEPA 6020A.

AN320/AN321 Metals by ICP-OES: Samples are preserved with 10% nitric acid for a wide range of metals and some non-metals. 

This solution is measured by Inductively Coupled Plasma. Solutions are aspirated into an argon plasma at 

8000-10000K and emit characteristic energy or light as a result of electron transitions through unique energy 

levels. The emitted light is focused onto a diffraction grating where it is separated into components.

AN320/AN321 Photomultipliers or CCDs are used to measure the light intensity at specific wavelengths. This intensity is directly 

proportional to concentration. Corrections are required to compensate for spectral overlap between elements. 

Reference APHA 3120 B.

AN420 SVOC Compounds: Semi-Volatile Organic Compounds (SVOCs) including OC, OP, PCB, Herbicides, PAH, 

Phthalates and Speciated Phenols (etc) in soils, sediments and waters are determined by GCMS/ECD technique 

following appropriate solvent extraction process (Based on USEPA 3500C and 8270D).

This report must not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

↑↓

Insufficient sample for analysis.

Sample listed, but not received.

This analysis is not covered by the scope of 

accreditation.

Performed by outside laboratory.

Limit of Reporting

Raised or Lowered Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here: 

http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

QFH

QFL

-

NVL

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Some totals may not appear to add up because the total is rounded after adding up the raw values. 
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Date Reported

0000029390Report Number

Contact

SGS Newburn Environmental

10 Reid Rd

Newburn WA 6105

Said Hirad

(08) 9373 3500

(08) 9373 3556

au.environmental.perth@sgs.com

16

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

2117091A Kim Beazley PS DSI

YMa@pb.com.au

08 9380 4060

08 9489 9700

GPO Box 5394

Sydney NSW 2001

Parsons Brinckerhoff Australia Pty Ltd

Yamin Ma

Samples

Order Number

Project

Email

Facsimile

Telephone

Address

Client

CLIENT DETAILS LABORATORY DETAILS

31 Oct 2011

STATEMENT OF QA/QC PERFORMANCE

AGAINST DATA QUALITY OBJECTIVES 

PE061814 R0

COMMENTS

All the laboratory data for each environmental matrix was compared to the SGS Environmental Services' stated data 

quality objectives (DQO).

Comments arising from the comparison were made and are reported below. 

The data relating to sampling was taken from the chain of custody document and was supplied by the client.

This QA/QC statement must be read in conjunction with the referenced analytical report.

The statement and the analytical report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

MS Total Recoverable Metals in Soil by ICPOES 1 Item

Sample counts by matrix 15 Soil, 1 Water Type of documentation received COC
Date documentation received 21/10/2011 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt 11°C
Sample container provider SGS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Bricks Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received 1

SAMPLE SUMMARY

Page 1 of 10

SGS Australia Pty Ltd

ABN 44 000 964 278
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PE061814 R0

SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

Moisture Content     Method: ME-(AU)-[ENV]AN234

SS01 PE061814.001 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS02 PE061814.002 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS03 PE061814.003 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS04 PE061814.004 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS05 PE061814.005 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS06 PE061814.006 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS07 PE061814.007 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS08 PE061814.008 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS09 PE061814.009 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS10 PE061814.010 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS11 PE061814.011 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS24 PE061814.012 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS27 PE061814.013 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SS28 PE061814.014 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

QC1 PE061814.015 LB029572 20 Oct 2011 21 Oct 2011 03 Nov 2011 27 Oct 2011 01 Nov 2011 27 Oct 2011

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

SS01 PE061814.001 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS02 PE061814.002 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS03 PE061814.003 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS04 PE061814.004 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS05 PE061814.005 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS06 PE061814.006 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS07 PE061814.007 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS08 PE061814.008 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS09 PE061814.009 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS10 PE061814.010 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS24 PE061814.012 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS27 PE061814.013 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SS28 PE061814.014 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

QC1 PE061814.015 LB029417 20 Oct 2011 21 Oct 2011 03 Nov 2011 25 Oct 2011 04 Dec 2011 27 Oct 2011

SVOCR in Water     Method: ME-(AU)-[ENV]AN420

QC3 PE061814.016 LB029372 20 Oct 2011 21 Oct 2011 27 Oct 2011 24 Oct 2011 03 Dec 2011 27 Oct 2011

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

SS11 PE061814.011 LB029431 20 Oct 2011 21 Oct 2011 17 Apr 2012 25 Oct 2011 17 Apr 2012 25 Oct 2011

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

QC3 PE061814.016 LB029393 20 Oct 2011 21 Oct 2011 17 Apr 2012 24 Oct 2011 17 Apr 2012 26 Oct 2011
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PE061814 R0SURROGATES

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).  At least two of three routine level 

soil sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for 

charted surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions, 

surfactants and particulates may void this as an acceptance criterion. 

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

Criteria Recovery %UnitsParameter Sample NumberSample Name

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

d14-p-terphenyl (Surrogate) SS01 PE061814.001 % 70 - 130% 94

SS02 PE061814.002 % 70 - 130% 98

SS03 PE061814.003 % 70 - 130% 96

SS04 PE061814.004 % 70 - 130% 120

SS05 PE061814.005 % 70 - 130% 96

SS06 PE061814.006 % 70 - 130% 96

SS07 PE061814.007 % 70 - 130% 92

SS08 PE061814.008 % 70 - 130% 96

SS09 PE061814.009 % 70 - 130% 98

SS10 PE061814.010 % 70 - 130% 90

SS24 PE061814.012 % 70 - 130% 98

SS27 PE061814.013 % 70 - 130% 90

SS28 PE061814.014 % 70 - 130% 92

QC1 PE061814.015 % 70 - 130% 96

SVOCR in Water     Method: ME-(AU)-[ENV]AN420

d14-p-terphenyl (Surrogate) QC3 PE061814.016 % 40 - 130% 51
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PE061814 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.001

OCs

Alpha-BHC mg/kg 0.1 <0.1

Hexachlorobenzene mg/kg 0.1 <0.1

Beta-BHC mg/kg 0.1 <0.1

Gamma-BHC (Lindane) mg/kg 0.1 <0.1

Delta-BHC mg/kg 0.1 <0.1

Heptachlor mg/kg 0.1 <0.1

Aldrin mg/kg 0.1 <0.1

Heptachlor epoxide mg/kg 0.1 <0.1

Isodrin mg/kg 0.1 <0.1

Gamma-chlordane mg/kg 0.1 <0.1

Alpha-chlordane mg/kg 0.1 <0.1

Alpha-endosulfan mg/kg 0.2 <0.2

p,p-DDE mg/kg 0.1 <0.1

Dieldrin mg/kg 0.2 <0.2

Endrin mg/kg 0.2 <0.2

Beta-endosulfan mg/kg 0.2 <0.2

p,p-DDD mg/kg 0.1 <0.1

Endosulfan sulphate mg/kg 0.1 <0.1

p,p-DDT mg/kg 0.1 <0.1

Endrin ketone mg/kg 0.1 <0.1

Methoxychlor mg/kg 0.1 <0.1

Mirex mg/kg 0.1 <0.1

SVOC Surrogates

d14-p-terphenyl (Surrogate) % - 92

SVOCR in Water     Method: ME-(AU)-[ENV]AN420

LB029372.001

OCs

Alpha-BHC µg/L 0.1 <0.1

Hexachlorobenzene µg/L 0.1 <0.1

Beta-BHC µg/L 0.1 <0.1

Gamma-BHC (Lindane) µg/L 0.1 <0.1

Delta-BHC µg/L 0.1 <0.1

Heptachlor µg/L 0.1 <0.1

Aldrin µg/L 0.1 <0.1

Heptachlor epoxide µg/L 0.1 <0.1

Isodrin µg/L 0.1 <0.1

Gamma-chlordane µg/L 0.1 <0.1

Alpha-chlordane µg/L 0.1 <0.1

Alpha-endosulfan µg/L 0.1 <0.1

p,p-DDE µg/L 0.1 <0.1

Dieldrin µg/L 0.1 <0.1

Endrin µg/L 0.1 <0.1

Beta-endosulfan µg/L 0.1 <0.1

p,p-DDD µg/L 0.1 <0.1

Endosulfan sulphate µg/L 0.1 <0.1

p,p-DDT µg/L 0.1 <0.1

Endrin ketone µg/L 0.1 <0.1

Methoxychlor µg/L 0.1 <0.1

Mirex µg/L 0.1 <0.1

Surrogates

d14-p-terphenyl (Surrogate) % - 74
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PE061814 R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029431.001

Arsenic, As mg/kg 1 <1

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

LB029393.001

Arsenic, As µg/L 1 <1
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PE061814 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

PE061813.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.004

OCs

Alpha-BHC mg/kg 0.1 0 <0.1 200 0

Hexachlorobenzene mg/kg 0.1 0 <0.1 200 0

Beta-BHC mg/kg 0.1 0 <0.1 200 0

Gamma-BHC (Lindane) mg/kg 0.1 0 <0.1 200 0

Delta-BHC mg/kg 0.1 0 <0.1 200 0

Heptachlor mg/kg 0.1 0 <0.1 200 0

Aldrin mg/kg 0.1 0 <0.1 200 0

Heptachlor epoxide mg/kg 0.1 0 <0.1 200 0

Isodrin mg/kg 0.1 0 <0.1 200 0

Gamma-chlordane mg/kg 0.1 0 <0.1 200 0

Alpha-chlordane mg/kg 0.1 0 <0.1 200 0

Alpha-endosulfan mg/kg 0.2 0 <0.2 200 0

p,p-DDE mg/kg 0.1 0 <0.1 200 0

Dieldrin mg/kg 0.2 0 <0.2 200 0

Endrin mg/kg 0.2 0 <0.2 200 0

Beta-endosulfan mg/kg 0.2 0 <0.2 200 0

p,p-DDD mg/kg 0.1 0 <0.1 200 0

Endosulfan sulphate mg/kg 0.1 0 <0.1 200 0

p,p-DDT mg/kg 0.1 0 <0.1 200 0

Endrin ketone mg/kg 0.1 0 <0.1 200 0

Methoxychlor mg/kg 0.1 0 <0.1 200 0

Mirex mg/kg 0.1 0 <0.1 200 0

SVOC Surrogates

d14-p-terphenyl (Surrogate) % - 98 98.0 30 0

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029431.004

Arsenic, As mg/kg 1 3.22237849818405 3 61 2

PE061814.005-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB029572.011

% Moisture % 0.5  6.0 5.9 38 2

PE061814.009-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.017

OCs

Alpha-BHC mg/kg 0.1 <0.1 <0.1 200 0

Hexachlorobenzene mg/kg 0.1 <0.1 <0.1 200 0

Beta-BHC mg/kg 0.1 <0.1 <0.1 200 0

Gamma-BHC (Lindane) mg/kg 0.1 <0.1 <0.1 200 0

Delta-BHC mg/kg 0.1 <0.1 <0.1 200 0

Heptachlor mg/kg 0.1 <0.1 <0.1 200 0
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PE061814 R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

PE061814.009-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Continued... SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.017

Aldrin mg/kg 0.1 <0.1 <0.1 200 0

Heptachlor epoxide mg/kg 0.1 <0.1 <0.1 200 0

Isodrin mg/kg 0.1 <0.1 <0.1 200 0

Gamma-chlordane mg/kg 0.1 <0.1 <0.1 200 0

Alpha-chlordane mg/kg 0.1 <0.1 <0.1 200 0

Alpha-endosulfan mg/kg 0.2 <0.2 <0.2 200 0

p,p-DDE mg/kg 0.1 <0.1 <0.1 200 0

Dieldrin mg/kg 0.2 <0.2 <0.2 200 0

Endrin mg/kg 0.2 <0.2 <0.2 200 0

Beta-endosulfan mg/kg 0.2 <0.2 <0.2 200 0

p,p-DDD mg/kg 0.1 <0.1 <0.1 200 0

Endosulfan sulphate mg/kg 0.1 <0.1 <0.1 200 0

p,p-DDT mg/kg 0.1 <0.1 <0.1 200 0

Endrin ketone mg/kg 0.1 <0.1 <0.1 200 0

Methoxychlor mg/kg 0.1 <0.1 <0.1 200 0

Mirex mg/kg 0.1 <0.1 <0.1 200 0

SVOC Surrogates

d14-p-terphenyl (Surrogate) % -       98.0 98.0 30 0

PE061814.015-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB029572.022

% Moisture % 0.5  1.8 1.8 58 2

PE061815.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

LB029393.011

Arsenic, As µg/L 1 33.08 34 18 2
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PE061814 R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.002

OCs

Gamma-BHC (Lindane) mg/kg 0.1 1.2 1.25 70 - 130 94

Heptachlor mg/kg 0.1 1.0 1.25 70 - 130 82

Aldrin mg/kg 0.1 1.0 1.25 70 - 130 81

Isodrin mg/kg 0.1 1.2 1.25 70 - 130 100

Gamma-chlordane mg/kg 0.1 1.3 1.25 70 - 130 102

p,p-DDE mg/kg 0.1 1.2 1.25 70 - 130 97

Dieldrin mg/kg 0.2 1.2 1.25 70 - 130 95

Endrin mg/kg 0.2 1.2 1.25 70 - 130 93

Mirex mg/kg 0.1 1.4 1.25 70 - 130 109

SVOC Surrogates

d14-p-terphenyl (Surrogate) % - 90.0 100 70 - 130 90

SVOCR in Water     Method: ME-(AU)-[ENV]AN420

LB029372.002

OCs

Hexachlorobenzene µg/L 0.1 1.0 1.25 50 - 150 NA

Gamma-BHC (Lindane) µg/L 0.1 1.2 1.25 50 - 150 NA

Heptachlor µg/L 0.1 1.2 1.25 50 - 150 99

Aldrin µg/L 0.1 1.1 1.25 50 - 150 89

Isodrin µg/L 0.1 1.0 1.25 50 - 150 83

Gamma-chlordane µg/L 0.1 1.1 1.25 50 - 150 85

p,p-DDE µg/L 0.1 1.0 1.25 50 - 150 76

Dieldrin µg/L 0.1 0.9 1.25 50 - 150 74

Endrin µg/L 0.1 1.2 1.25 50 - 150 94

Mirex µg/L 0.1 1.3 1.25 50 - 150 103

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029431.002

Arsenic, As mg/kg 1 13 16.66 70 - 130 80

LB029431.023

Arsenic, As mg/kg 1 15 17.7 80 - 120 86

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

LB029393.002

Arsenic, As µg/L 1 10 10 80 - 120 95
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PE061814 R0QUALITY CONTROL - MATRIX SPIKES

Matrix spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub-sample during the 

sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the 

percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MS 

Result Original Result Spike Added Recovery %LOR

Control

UnitsParameter

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.005

OCs

Gamma-BHC (Lindane) mg/kg 0.1 1.1 0 1.25 84

Heptachlor mg/kg 0.1 1.1 0 1.25 85

Aldrin mg/kg 0.1 1.0 0 1.25 84

Isodrin mg/kg 0.1 1.3 0 1.25 105

Gamma-chlordane mg/kg 0.1 1.3 0 1.25 106

p,p-DDE mg/kg 0.1 1.3 0 1.25 106

Dieldrin mg/kg 0.2 1.4 0 1.25 112

Endrin mg/kg 0.2 1.6 0 1.25 125

Mirex mg/kg 0.1 1.4 0 1.25 115

SVOC Surrogates

d14-p-terphenyl (Surrogate) % - 98.0 98 100 98

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029431.006

Arsenic, As mg/kg 1 14 3.40192420783618 16.66 63†

Recovery for As failed acceptance criteria due to sample heterogeneity.

Trace Metals (Dissolved) in Water by ICPMS     Method: ME-(AU)-[ENV]AN318

LB029393.004

Arsenic, As µg/L 1 12 5 10 73

Page 9 of 1031/10/2011



PE061814 R0 MATRIX SPIKE DUPLICATES

Matrix spike duplicates are calculated as relative percent difference using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MSD

Solid

MS Result MS Duplicate 

Result

Criteria % RPD %LOR

Control

Matrix

UnitsParameter

SVOCR in Soil     Method: ME-(AU)-[ENV]AN420

LB029417.006

OCs

Gamma-BHC (Lindane) mg/kg 0.1 1.1 1.1 39 3

Heptachlor mg/kg 0.1 1.1 1.1 39 1

Aldrin mg/kg 0.1 1.0 1.1 40 0

Isodrin mg/kg 0.1 1.3 1.5 37 13

Gamma-chlordane mg/kg 0.1 1.3 1.3 38 2

p,p-DDE mg/kg 0.1 1.3 1.3 38 2

Dieldrin mg/kg 0.2 1.4 1.4 44 1

Endrin mg/kg 0.2 1.6 1.6 43 3

Mirex mg/kg 0.1 1.4 1.4 37 0

SVOC Surrogates

d14-p-terphenyl (Surrogate) % - 98.0 94.0 30 4

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029431.007

Arsenic, As mg/kg 1 14 14 37 5

This test report shall not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

Insufficient sample for analysis.

Sample listed, but not received.

NATA Accreditation does not cover this analysis.

Performed by outside laboratory.

Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found 

here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention 

only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

QFH

QFL

NA
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PE061814A R0ANALYTICAL REPORT

PE061814A.001

Soil

20 Oct 2011

SS01

PE061814A.002

Soil

20 Oct 2011

SS02

PE061814A.003

Soil

20 Oct 2011

SS03

PE061814A.004

Soil

20 Oct 2011

SS04

PE061814A.005

Soil

20 Oct 2011

SS05

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 4.8 4.6 5.0 4.6 6.0

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 2 2 3 2 3

PE061814A.006

Soil

20 Oct 2011

SS06

PE061814A.007

Soil

20 Oct 2011

SS07

PE061814A.008

Soil

20 Oct 2011

SS08

PE061814A.009

Soil

20 Oct 2011

SS09

PE061814A.010

Soil

20 Oct 2011

SS10

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 4.3 2.2 2.7 4.9 1.9

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 2 3 3 2 3

PE061814A.012

Soil

20 Oct 2011

SS24

PE061814A.013

Soil

20 Oct 2011

SS27

PE061814A.014

Soil

20 Oct 2011

SS28

PE061814A.015

Soil

20 Oct 2011

QC1

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Moisture Content     Method: AN234

% Moisture % 0.5 2.0 1.9 2.0 1.8

Total Recoverable Metals in Soil by ICPOES     Method: AN/320AN321

Arsenic, As mg/kg 1 2 3 2 3
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PE061814A R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula: the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Moisture Content     Method: ME-(AU)-[ENV]AN234

DUP %RPD

% Moisture LB029916 % 0.5 2%

LORUnits   Parameter QC 

Reference

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

MB DUP %RPD LCS 

%Recovery

MS 

%Recovery

MSD %RPD

Arsenic, As LB029963 mg/kg 1 <1 1 - 8% 110% 149% 31%

LB030051 mg/kg 1 <1 4% 93% 113% 8%

LORUnits   Parameter QC 

Reference
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METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

AN045 A portion of sample is digested with Nitric acid and Hydrogen Peroxide over time and then with Hydrochloric acid 

through several heating and cooling cycles. It provides a strong oxidising medium for bringing metal analytes into 

solution according to USEPA3050, after filtration the solution is presented for analysis on AAS or ICP.

AN234 The test is carried out by drying (at either 40°C or 105°C) a known mass of sample in a weighed evaporating basin. 

After fully dry the sample is re-weighed. Samples such as sludge and sediment having high percentages of 

moisture will take some time in a drying oven for complete removal of water.

AN320/AN321 Metals by ICP-OES: Samples are preserved with 10% nitric acid for a wide range of metals and some non-metals. 

This solution is measured by Inductively Coupled Plasma. Solutions are aspirated into an argon plasma at 

8000-10000K and emit characteristic energy or light as a result of electron transitions through unique energy 

levels. The emitted light is focused onto a diffraction grating where it is separated into components.

AN320/AN321 Photomultipliers or CCDs are used to measure the light intensity at specific wavelengths. This intensity is directly 

proportional to concentration. Corrections are required to compensate for spectral overlap between elements. 

Reference APHA 3120 B.

This report must not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

↑↓

Insufficient sample for analysis.

Sample listed, but not received.

This analysis is not covered by the scope of 

accreditation.

Performed by outside laboratory.

Limit of Reporting

Raised or Lowered Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here: 

http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

QFH

QFL

-

NVL

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Some totals may not appear to add up because the total is rounded after adding up the raw values. 
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Date Reported

0000029850Report Number

Contact

SGS Newburn Environmental

10 Reid Rd

Newburn WA 6105

Said Hirad

(08) 9373 3500

(08) 9373 3556

au.environmental.perth@sgs.com

14

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

2117091A Kim Beazley PS DSI

YMa@pb.com.au

08 9380 4060

08 9489 9700

GPO Box 5394

Sydney NSW 2001

Parsons Brinckerhoff Australia Pty Ltd

Yamin Ma

Samples

Order Number

Project

Email

Facsimile

Telephone

Address

Client

CLIENT DETAILS LABORATORY DETAILS

07 Nov 2011

STATEMENT OF QA/QC PERFORMANCE

AGAINST DATA QUALITY OBJECTIVES 

PE061814A R0

COMMENTS

All the laboratory data for each environmental matrix was compared to the SGS Environmental Services' stated data 

quality objectives (DQO).

Comments arising from the comparison were made and are reported below. 

The data relating to sampling was taken from the chain of custody document and was supplied by the client.

This QA/QC statement must be read in conjunction with the referenced analytical report.

The statement and the analytical report must not be reproduced except in full.

All Data Quality Objectives were met with the exception of the following:

MS Total Recoverable Metals in Soil by ICPOES 1 Item

Sample counts by matrix 14 Soil Type of documentation received COC
Date documentation received 1/11/2011 Samples received in good order Yes
Samples received without headspace NA Sample temperature upon receipt NA
Sample container provider SGS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method NA Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received NA

SAMPLE SUMMARY

Page 1 of 8

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.au.sgs.comf +61 (0)8 9373 3556t +61 (0)8 9373 3500Perth Int'l Airport Newburn WA 6105 Australia

Welshpool DC  WA 6896 Australia

10 Reid Road

PO Box 32

Member of the SGS Group 



PE061814A R0

SGS holding time criteria are drawn from current regulations and are highly dependent on sample container preservation as specified in the SGS “Field sampling guide for 

containers and holding time” (Ref: GU-(AU)-ENV.001). Soil samples guidelines are derived from NEPM "Schedule B(3) Guideline on Laboratory Analysis of Potentially 

Contaminated Soils". Water sample guidelines are derived from "AS/NZS 5667.1 : 1998 Water Quality - sampling part 1" and APHA "Standard Methods for the Examination of 

Water and Wastewater" 21st  edition 2005. 

The extraction and analysis holding time due dates listed are calculated from the date sampled, although holding times may be extended after laboratory extraction for some 

analytes. The due dates are the suggested dates that samples may be held before extraction or analysis and still be considered valid.

Extraction and Analysis dates are shown in Green when within suggested criteria and in Bold with an appended dagger symbol and Red† when outside suggested criteria. If 

the sampled date is not supplied then compliance with criteria cannot be determined. If the received date is after one or both due dates then holding time will fail by default. 

HOLDING TIMES

HOLDING TIME SUMMARY

Sampled Received Extraction Due Extracted Analysis Due AnalysedSample Name Sample Number QC Ref

Moisture Content     Method: ME-(AU)-[ENV]AN234

SS01 PE061814A.001 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS02 PE061814A.002 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS03 PE061814A.003 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS04 PE061814A.004 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS05 PE061814A.005 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS06 PE061814A.006 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS07 PE061814A.007 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS08 PE061814A.008 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS09 PE061814A.009 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS10 PE061814A.010 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS24 PE061814A.012 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS27 PE061814A.013 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

SS28 PE061814A.014 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

QC1 PE061814A.015 LB029916 20 Oct 2011 01 Nov 2011 03 Nov 2011 02 Nov 2011 07 Nov 2011 02 Nov 2011

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

SS01 PE061814A.001 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS02 PE061814A.002 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS03 PE061814A.003 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS04 PE061814A.004 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS05 PE061814A.005 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS06 PE061814A.006 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS07 PE061814A.007 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS08 PE061814A.008 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS09 PE061814A.009 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS10 PE061814A.010 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS24 PE061814A.012 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS27 PE061814A.013 LB029963 20 Oct 2011 01 Nov 2011 17 Apr 2012 02 Nov 2011 17 Apr 2012 02 Nov 2011

SS28 PE061814A.014 LB030051 20 Oct 2011 01 Nov 2011 17 Apr 2012 04 Nov 2011 17 Apr 2012 04 Nov 2011

QC1 PE061814A.015 LB030051 20 Oct 2011 01 Nov 2011 17 Apr 2012 04 Nov 2011 17 Apr 2012 04 Nov 2011

Page 2 of 87/11/2011



PE061814A R0SURROGATES

Surrogate results are evaluated against upper and lower limit criteria established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022).  At least two of three routine level 

soil sample surrogate spike recoveries for BTEX/VOC are to be within 70-130% where control charts have not been developed and within the established control limits for 

charted surrogates. Matrix effects may void this as an acceptance criterion. Water sample surrogate spike recoveries are to be within 40-130%. The presence of emulsions, 

surfactants and particulates may void this as an acceptance criterion. 

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

No Surrogates were required for this job.
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PE061814A R0METHOD BLANKS

Blank results are evaluated against the limit of reporting (LOR), for the chosen method and its associated instrumentation,  which is typically 2.5 times the statistically 

determined method detection limit (MDL).

Result is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

BLK MB

LORUnitsParameter

Control

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.001

Arsenic, As mg/kg 1 <1

LB030051.001

Arsenic, As mg/kg 1 <1
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PE061814A R0DUPLICATES

Duplicates are calculated as relative percent difference (RPD) using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

PE061814A.005-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB029916.010

% Moisture % 0.5  6.0 5.9 38 2

PE061814A.012-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.019

Arsenic, As mg/kg 1  2 3 70 8

PE061814A.015-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Moisture Content     Method: ME-(AU)-[ENV]AN234

LB029916.020

% Moisture % 0.5  1.8 1.8 58 2

PE062121.001-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.004

Arsenic, As mg/kg 1 2.44977297923847 2 71 1

PE062167.018-DUP

Original Result Duplicate Result Criteria % RPD %LOR

Sample Name

UnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB030051.004

Arsenic, As mg/kg 1 2.93110774790061 3 64 4
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PE061814A R0LABORATORY CONTROL STANDARDS

Laboratory Control Standard (LCS) results are evaluated against an expected result, typically the concentration of analyte spiked into the control during the sample 

preparation stage, producing a percentage recovery. The criteria applied to the percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). 

For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

LCS STD

Result Expected Result Criteria % Recovery %

Control

LORUnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.002

Arsenic, As mg/kg 1 18 16.66 70 - 130 110

LB030051.002

Arsenic, As mg/kg 1 16 16.66 70 - 130 93

LB030051.014

Arsenic, As mg/kg 1 16 17.7 80 - 120 91
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PE061814A R0QUALITY CONTROL - MATRIX SPIKES

Matrix spike (MS) results are evaluated as the percentage recovery of an expected result, typically the concentration of analyte spiked into a field sub-sample during the 

sample preparation stage. The original sample's result is subtracted from the sub-sample result before determining the percentage recovery. The criteria applied to the 

percentage recovery is established in the SGS QA/QC plan (Ref: MP-(AU)-[ENV]QU-022). For more information refer to the footnotes in the concluding page of the report.

Recovery is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MS 

Result Original Result Spike Added Recovery %LOR

Control

UnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.006

Arsenic, As mg/kg 1 26 1.2710342632264 16.66 149†

Recovery for As failed acceptance criteria due to sample heterogeneity.

LB030051.006

Arsenic, As mg/kg 1 23 3.92916988712222 16.66 113
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PE061814A R0 MATRIX SPIKE DUPLICATES

Matrix spike duplicates are calculated as relative percent difference using the formula   RPD = | OriginalResult - ReplicateResult | x 100 / Mean

The original result is the analyte concentration of the matrix spike. The Duplicate result is the analyte concentration of the matrix spike duplicate.

The RPD is evaluated against the maximum allowable RPD criteria and can be graphically represented by a curve calculated from the statistical detection limit and limiting 

repeatability using the formula:  MaxAllowableDifference = 100 x StatisticalDetectionLimit / Mean + LimitingRepeatability

Where the MaxAllowableDifference evaluates to a number larger than 200 it is displayed as 200.

RPD is shown in Green when within suggested criteria or Bold with an appended dagger symbol and Red† when outside suggested criteria.

MSD

Solid

MS Result MS Duplicate 

Result

Criteria % RPD %LOR

Control

Matrix

UnitsParameter

Total Recoverable Metals in Soil by ICPOES     Method: ME-(AU)-[ENV]AN/320AN321

LB029963.007

Arsenic, As mg/kg 1 26 19 34 31

LB030051.007

Arsenic, As mg/kg 1 23 21 35 8

This test report shall not be reproduced, except in full.

Samples analysed as received.

Solid samples expressed on a dry weight basis.

IS

LNR

*

^

LOR

Insufficient sample for analysis.

Sample listed, but not received.

NATA Accreditation does not cover this analysis.

Performed by outside laboratory.

Limit of Reporting

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found 

here: http://www.au.sgs.com/sgs-mp-au-env-qu-022-qa-qc-plan-en-09.pdf

FOOTNOTES

Any other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention 

only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not 

exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents.

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible 

at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction 

issues defined therein.

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

QFH

QFL

NA
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False

CERTIFICATE OF ANALYSIS
Work Order : EP1107307 Page : 1 of 4

:: LaboratoryClient Environmental Division PerthPARSONS BRINCKERHOFF AUST P/L

: :ContactContact YAMIN MA Tracy Presland

:: AddressAddress LEVEL 5

503 MURRAY STREET

PERTH WA, AUSTRALIA 6000

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail yma@pb.com.au Tracy.Presland@alsglobal.com

:: TelephoneTelephone +61 08 94899700 08 9209 7604

:: FacsimileFacsimile +61 08 93804060 08 9209 7600

:Project 2117091A Kim Beazley PS-DSI QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

:Order number 57893

:C-O-C number 57893 Date Samples Received : 21-OCT-2011

Sampler : YM Issue Date : 26-OCT-2011

Site : ----

1:No. of samples received

Quote number : EN/008/10 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kerry Rodrigues Senior Organic Chemist Perth Inorganics

Kerry Rodrigues Senior Organic Chemist Perth Organics

Environmental Division Perth

10 Hod Way Malaga WA Australia 6090

Tel. +61-8-9209 7655  Fax. +61-8-9209 7600  www.alsglobal.com
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Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing purposes.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

Key :
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Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

Analytical Results

----------------QC2Client sample IDSub-Matrix: SOIL

----------------20-OCT-2011 15:00Client sampling date / time

----------------EP1107307-001UnitLORCAS NumberCompound

EA055: Moisture Content

Moisture Content (dried @ 103°C) ----1.4 ---- ---- ----%1.0----

EP068A: Organochlorine Pesticides (OC)

alpha-BHC ----<0.05 ---- ---- ----mg/kg0.05319-84-6

Hexachlorobenzene (HCB) ----<0.05 ---- ---- ----mg/kg0.05118-74-1

beta-BHC ----<0.05 ---- ---- ----mg/kg0.05319-85-7

gamma-BHC ----<0.05 ---- ---- ----mg/kg0.0558-89-9

delta-BHC ----<0.05 ---- ---- ----mg/kg0.05319-86-8

Heptachlor ----<0.05 ---- ---- ----mg/kg0.0576-44-8

Aldrin ----<0.05 ---- ---- ----mg/kg0.05309-00-2

Heptachlor epoxide ----<0.05 ---- ---- ----mg/kg0.051024-57-3

trans-Chlordane ----<0.05 ---- ---- ----mg/kg0.055103-74-2

alpha-Endosulfan ----<0.05 ---- ---- ----mg/kg0.05959-98-8

cis-Chlordane ----<0.05 ---- ---- ----mg/kg0.055103-71-9

Dieldrin ----<0.05 ---- ---- ----mg/kg0.0560-57-1

4.4`-DDE ----<0.05 ---- ---- ----mg/kg0.0572-55-9

Endrin ----<0.05 ---- ---- ----mg/kg0.0572-20-8

beta-Endosulfan ----<0.05 ---- ---- ----mg/kg0.0533213-65-9

4.4`-DDD ----<0.05 ---- ---- ----mg/kg0.0572-54-8

Endrin aldehyde ----<0.05 ---- ---- ----mg/kg0.057421-93-4

Endosulfan sulfate ----<0.05 ---- ---- ----mg/kg0.051031-07-8

4.4`-DDT ----<0.2 ---- ---- ----mg/kg0.250-29-3

Endrin ketone ----<0.05 ---- ---- ----mg/kg0.0553494-70-5

Methoxychlor ----<0.2 ---- ---- ----mg/kg0.272-43-5

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE ----97.3 ---- ---- ----%0.121655-73-2

EP068T: Organophosphorus Pesticide Surrogate

DEF ----97.8 ---- ---- ----%0.178-48-8
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Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP068S: Organochlorine Pesticide Surrogate

Dibromo-DDE 21655-73-2 53.4 152.4

EP068T: Organophosphorus Pesticide Surrogate

DEF 78-48-8 27.5 151.7
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QUALITY CONTROL REPORT

Work Order : EP1107307 Page : 1 of 5

:: LaboratoryClient Environmental Division PerthPARSONS BRINCKERHOFF AUST P/L

: :ContactContact YAMIN MA Tracy Presland

:: AddressAddress LEVEL 5

503 MURRAY STREET

PERTH WA, AUSTRALIA 6000

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail yma@pb.com.au Tracy.Presland@alsglobal.com

:: TelephoneTelephone +61 08 94899700 08 9209 7604

:: FacsimileFacsimile +61 08 93804060 08 9209 7600

:Project 2117091A Kim Beazley PS-DSI QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement

Site : ----

:C-O-C number 57893 Date Samples Received : 21-OCT-2011

Sampler : YM Issue Date : 26-OCT-2011

:Order number 57893

1:No. of samples received

Quote number : EN/008/10 1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for 

release. 

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

NATA Accredited Laboratory 825

 

This document is issued in 

accordance with NATA 

accreditation requirements.

Accredited for compliance with 

ISO/IEC 17025.

Signatories
This document has been electronically signed by the authorized signatories indicated below. Electronic signing has been 

carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Kerry Rodrigues Senior Organic Chemist Perth Inorganics

Kerry Rodrigues Senior Organic Chemist Perth Organics
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Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insuffient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :
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Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR:- 

No Limit; Result between 10 and 20 times LOR:- 0% - 50%; Result > 20 times LOR:- 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA055: Moisture Content  (QC Lot: 2012297)

Anonymous---- %1.0EA055-103: Moisture Content (dried @ 103°C) AnonymousAnonymousAnonymousEP1107287-010 Anonymous

EP068A: Organochlorine Pesticides (OC)  (QC Lot: 2012108)

Anonymous319-84-6 mg/kg0.05EP068: alpha-BHC AnonymousAnonymousAnonymousEP1107207-001 Anonymous

Anonymous118-74-1 mg/kg0.05EP068: Hexachlorobenzene (HCB) AnonymousAnonymousAnonymous

Anonymous319-85-7 mg/kg0.05EP068: beta-BHC AnonymousAnonymousAnonymous

Anonymous58-89-9 mg/kg0.05EP068: gamma-BHC AnonymousAnonymousAnonymous

Anonymous319-86-8 mg/kg0.05EP068: delta-BHC AnonymousAnonymousAnonymous

Anonymous76-44-8 mg/kg0.05EP068: Heptachlor AnonymousAnonymousAnonymous

Anonymous309-00-2 mg/kg0.05EP068: Aldrin AnonymousAnonymousAnonymous

Anonymous1024-57-3 mg/kg0.05EP068: Heptachlor epoxide AnonymousAnonymousAnonymous

Anonymous5103-74-2 mg/kg0.05EP068: trans-Chlordane AnonymousAnonymousAnonymous

Anonymous959-98-8 mg/kg0.05EP068: alpha-Endosulfan AnonymousAnonymousAnonymous

Anonymous5103-71-9 mg/kg0.05EP068: cis-Chlordane AnonymousAnonymousAnonymous

Anonymous60-57-1 mg/kg0.05EP068: Dieldrin AnonymousAnonymousAnonymous

Anonymous72-55-9 mg/kg0.05EP068: 4.4`-DDE AnonymousAnonymousAnonymous

Anonymous72-20-8 mg/kg0.05EP068: Endrin AnonymousAnonymousAnonymous

Anonymous33213-65-9 mg/kg0.05EP068: beta-Endosulfan AnonymousAnonymousAnonymous

Anonymous72-54-8 mg/kg0.05EP068: 4.4`-DDD AnonymousAnonymousAnonymous

Anonymous7421-93-4 mg/kg0.05EP068: Endrin aldehyde AnonymousAnonymousAnonymous

Anonymous1031-07-8 mg/kg0.05EP068: Endosulfan sulfate AnonymousAnonymousAnonymous

Anonymous53494-70-5 mg/kg0.05EP068: Endrin ketone AnonymousAnonymousAnonymous

Anonymous50-29-3 mg/kg0.2EP068: 4.4`-DDT AnonymousAnonymousAnonymous

Anonymous72-43-5 mg/kg0.2EP068: Methoxychlor AnonymousAnonymousAnonymous
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Sample (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP068A: Organochlorine Pesticides (OC)  (QCLot: 2012108)

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 97.40.5 mg/kg 12761.7

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 96.60.5 mg/kg 12760.5

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 91.20.5 mg/kg 12863.8

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 85.30.5 mg/kg 12861.2

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 83.00.5 mg/kg 12864.8

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 89.60.5 mg/kg 13663.6

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 92.20.5 mg/kg 12462.4

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 84.40.5 mg/kg 12766.1

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 82.90.5 mg/kg 12766.1

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 86.70.5 mg/kg 12665.8

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 82.90.5 mg/kg 12766.3

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 87.60.5 mg/kg 12765.3

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 83.40.5 mg/kg 12666

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 82.00.5 mg/kg 13465.7

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 80.90.5 mg/kg 13063.7

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 81.50.5 mg/kg 12463

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 63.20.5 mg/kg 13541.5

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 77.10.5 mg/kg 13362

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 66.50.5 mg/kg 15352.7

EP068: Endrin ketone 53494-70-5 0.05 mg/kg <0.05 73.80.5 mg/kg 13463.4

EP068: Methoxychlor 72-43-5 0.2 mg/kg <0.2 66.50.5 mg/kg 15153.4
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Matrix Spike (MS) Report

The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on analyte 

recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

Spike Recovery (%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP068A: Organochlorine Pesticides (OC)  (QCLot: 2012108)

AnonymousEP1107207-002 58-89-9EP068: gamma-BHC AnonymousAnonymous AnonymousAnonymous

76-44-8EP068: Heptachlor AnonymousAnonymous AnonymousAnonymous

309-00-2EP068: Aldrin AnonymousAnonymous AnonymousAnonymous

60-57-1EP068: Dieldrin AnonymousAnonymous AnonymousAnonymous

72-20-8EP068: Endrin AnonymousAnonymous AnonymousAnonymous

50-29-3EP068: 4.4`-DDT AnonymousAnonymous AnonymousAnonymous
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:: LaboratoryClient Environmental Division PerthPARSONS BRINCKERHOFF AUST P/L
: :ContactContact YAMIN MA Scott James

:: AddressAddress LEVEL 5

503 MURRAY STREET

PERTH WA, AUSTRALIA 6000

10 Hod Way Malaga WA Australia 6090

:: E-mailE-mail yma@pb.com.au scott.james@alsenviro.com
:: TelephoneTelephone +61 08 94899700 +61-8-9209 7655
:: FacsimileFacsimile +61 08 93804060 +61-8-9209 7600

:Project 2117091A Kim Beazley PS-DSI QC Level : NEPM 1999  Schedule B(3) and ALS QCS3 requirement
Site : ----

:C-O-C number 57893 Date Samples Received : 21-OCT-2011

YM:Sampler Issue Date : 26-OCT-2011
:Order number 57893

No. of samples received : 1
Quote number : EN/008/10 No. of samples analysed : 1

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release.

This Interpretive Quality Control Report contains the following information:

l Analysis Holding Time Compliance

l Quality Control Parameter Frequency Compliance

l Brief Method Summaries

l Summary of Outliers

Environmental Division Perth

10 Hod Way Malaga WA Australia 6090

Tel. +61-8-9209 7655  Fax. +61-8-9209 7600  www.alsglobal.com
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Analysis Holding Time Compliance
The following report summarises extraction / preparation and analysis times and compares with recommended holding times. Dates reported represent first date of extraction or analysis and precludes subsequent 

dilutions and reruns. Information is also provided re the sample container (preservative) from which the analysis aliquot was taken. Elapsed period to analysis represents number of days from sampling where no 

extraction / digestion is involved or period from extraction / digestion where this is present. For composite samples, sampling date is assumed to be that of the oldest sample contributing to the composite.  Sample date 

for laboratory produced leachates is assumed as the completion date of the leaching process. Outliers for holding time are based on USEPA SW 846, APHA, AS and NEPM (1999). A listing of breaches is provided in the 

Summary of Outliers.

Holding times for leachate methods (excluding elutriates) vary according to the analytes being determined on the resulting solution. For non -volatile analytes, the holding time compliance assessment compares the leach 

date with the shortest analyte holding time for the equivalent soil method. These soil holding times are: Organics (14 days); Mercury (28 days) & other metals (180 days). A recorded breach therefore does not guarantee 

a breach for all non-volatile parameters.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA055: Moisture Content

Soil Glass Jar - Unpreserved

03-NOV-2011----QC2 24-OCT-2011----20-OCT-2011 ---- ü
EP068A: Organochlorine Pesticides (OC)

Soil Glass Jar - Unpreserved

03-DEC-201103-NOV-2011QC2 26-OCT-201124-OCT-201120-OCT-2011 ü ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(where) processed. Actual rate should be greater than or equal to the 

expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  25.0   10.01 4 üMoisture Content EA055-103

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3   10.01 7 üPesticides by GCMS EP068

Laboratory Control Samples (LCS)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üPesticides by GCMS EP068

Method Blanks (MB)

NEPM 1999  Schedule B(3) and ALS QCS3 requirement  14.3    5.01 7 üPesticides by GCMS EP068

Matrix Spikes (MS)

ALS QCS3 requirement  14.3    5.01 7 üPesticides by GCMS EP068



4 of 5:Page

Work Order :

:Client

EP1107307

PARSONS BRINCKERHOFF AUST P/L

2117091A Kim Beazley PS-DSI:Project

Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

A gravimetric procedure based on weight loss over a 12 hour drying period at 103-105 degrees C.  This method is 

compliant with NEPM (2010 Draft) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Moisture Content EA055-103 SOIL

(USEPA SW 846 - 8270B) Extracts are analysed by Capillary GC/MS and quantification is by comparison against 

an established 5 point calibration curve. This technique is compliant with NEPM (1999) Schedule B(3) (Method 

504,505)

Pesticides by GCMS EP068 SOIL

Preparation Methods Method DescriptionsMatrixMethod

In-house, Mechanical agitation (tumbler). 20g of sample, Na2SO4 and surrogate are extracted with 150mL 1:1 

DCM/Acetone by end over end tumble.  The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis.

Tumbler Extraction of Solids (Option A - 

Concentrating)

ORG17A SOIL
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Summary of Outliers

Outliers : Quality Control Samples

The following report highlights outliers flagged in the Quality Control (QC) Report. Surrogate recovery limits are static and based on USEPA SW846 or ALS-QWI/EN/38 (in the absence of specific USEPA limits). This 

report displays QC Outliers (breaches) only.

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

l For all matrices, no Method Blank value outliers occur.

l For all matrices, no Duplicate outliers occur.

l For all matrices, no Laboratory Control outliers occur.

l For all matrices, no Matrix Spike outliers occur.

Regular Sample Surrogates

l For all regular sample matrices, no surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance

This report displays Holding Time breaches only. Only the respective Extraction / Preparation and/or Analysis component is/are displayed.

l No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples

The following report highlights breaches in the Frequency of Quality Control Samples.

l No Quality Control Sample Frequency Outliers exist.
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1. Summary. 
Shawmac was commissioned by Landcorp to assess the impacts associated with parking and traffic 

generation from the redeveloped White Gum Valley School site in Stevens Street White Gum Valley, 

incorporating:   

• Single Residential Lots – 250 - 300 m
2  

17 

• Single Residential Lots – 300 - 350 m
2  

7 

• SHAC Dwellings    10 

• Apartment Dwellings    40 

The site is bounded by Stevens Street, Yalgoo Avenue, Hope Street and Nannine Avenue in White 

Gum Valley and the proposed development replace the pre-existing White Gum Valley School.  The 

assessment follows the recommended outline contained in the West Australian Planning Commission 

draft guideline “Transport Statement Guidelines for Developments”.  Potential traffic flow from the 

site was estimated by applying generation rates recommended by the New South Wales Roads and 

Traffic Authority publication “Guide to Traffic Generating Developments” and the Institute of 

Transportation Engineers, “Trip Generation”. 

Traffic was assigned to the adjacent existing road network and flows used as a basis for assessing 

traffic impacts associated with the site.  Based on the assessment it was shown that the flows predicted 

can be accommodated within the existing network without unacceptable adverse impacts.   

2. Introduction and Background. 

2.1. Proponent. 

Shawmac Pty Ltd has been commissioned by the developer, Landcorp to review the proposed 

development of the site which is located at Lot 2089 Stevens Street, White Gum Valley. 

2.2. Site Location and Land Use. 

The site is located as shown on Figure 1 and is within the City of Fremantle. 
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Figure 1.  Site Location. 

The study site is currently vacant with the exception of a community facility located on the western 

portion of the site. The existing site together with the surrounding area is shown on the aerial 

photograph on Figure 2.   

  

Figure 2. Site Aerial Photograph. 

Study Site 
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2.3. Referenced Information. 

In undertaking the study, the information listed below was referenced.   

• Land Use Traffic Generation Guidelines, March 1987 - Director General of Transport, 

South Australia; 

• Guide to Traffic Generating Developments Version 2.2, October 2002 – Roads and Traffic 

Authority, New South Wales; and 

• Trip Generation 7th edition, 2003 - Institute of Transportation Engineers, Washington, 

USA. 

3. Site Proposal. 

3.1. Regional Context. 

The site is located within the City of Fremantle on Lot 2089 in the locality of White Gum Valley and is 

approximately 3 km east from the Fremantle Central Business District.  It has direct street frontage to 

Stevens Street, Yalgoo Avenue, Hope Street and Nannine Avenue, and is highly accessible linking to 

Fremantle via Stevens Street west and the regional road network via Stevens Street east, Carrington 

Street and High Street / Leach Highway.    

3.2. Land Use. 

The site is currently largely vacant with the exception of community buildings located on the western 

portion of the lot. 

The redeveloped site proposes to incorporate the following: 

• Single Residential Lots – 250 - 300 m
2  

17 

• Single Residential Lots – 300 - 350 m
2  

7 

• SHAC Dwellings    10 

• Apartment Dwellings    40 

The development is consistent with the City of Fremantle permissible uses under the Town Planning 

Scheme No. 4, and is zoned as “development zone”.   
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Figure 3. Scheme Map 

The development site layout is shown on Figure 4. 

 

Figure 4. Development Layout. 
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3.3. Major Attractors and Generators of traffic. 

The site is located such that easy access is available to the major Metropolitan road network.  Main 

attractors and generators expected to influence traffic flows to and from the site are likely to be 

distributed between Fremantle and Perth CBD’s and district and regional recreational and commercial 

facilities.  Regional attractors include, but not necessarily limited to the Fremantle Golf Club, 

Booyeembara Park, White Gum Valley Primary School and the O’Connor Industrial area. 

4. Existing Situation. 

4.1. Existing Roads. 

Stevens Street is a Local Distributor road under the care and control of the City of Fremantle.  Adjacent 

to the site, Stevens Street comprises a single carriageway approximately 8 metres wide with 2 lanes and 

a 1.5 metre wide concrete slab footpath along the southern boundary. Raised speed humps are installed 

along Stevens Street adjacent to the site.   

Nannine Avenue, Hope Street and Yalgoo Avenue are local roads varying in width from 6.0 metres to 

7.4 metres.  Hope Street is constructed as a dual carriageway with a wide central median.   All 

intersections are un-channelised with intersections onto Stevens Street operating under yield 

conditions, the Hope Street – Nannine Avenue intersection controlled by Stop signs and the Hope 

Street – Yalgoo Avenue intersection controlled by a roundabout.  The speed zone on all streets is 50 

km/h.  All roads have adjacent footpaths provided. 

 

Figure 5. Stevens Street looking west. 
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Figure 6. Nannine Avenue looking south. 

 

Figure 7. Hope Street looking east 
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Figure 8. Yalgoo Avenue looking south 

Traffic count data for Stevens Street sourced from Main Roads WA is shown on Figure 9.  

Counts are not available for Yalgoo Avenue, Hope Street or Nannine Avenue; however given the 

assessed traffic catchment for each road, daily volumes are expected to be in the order of 200 vehicles 

per day (vpd), 700 vpd and 200 vpd respectively.  
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Figure 9. Stevens Street Traffic Flows 

4.1.1. Road Hierarchy vs Actual Flows 

Table 1 details the comparison of flows against the maximum desirable flows under the MRWA 

Functional Hierarchy criteria / Liveable Neighbourhood Guidelines.  
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Location and date of count. Classification Desirable Max 

Traffic Volume 

(vpd) 

Actual Daily 

Traffic Flows (vpd) 

Stevens Street Adjacent to the site Local Distributor  <7,000 vpd. 716 vpd (2012) 

Yalgoo Avenue Adjacent to the site Local Road <3,000 vpd 200 vpd (Estimated) 

Hope Street Adjacent to the site Local Road <3,000 vpd 700 vpd (Estimated) 

Nannine Avenue Adjacent to the site Local Road <3,000 vpd 200 vpd (Estimated) 

Table 1. Desirable Maximum Flows vs Actual / Estimated Flows 

The table above indicates that all roads are currently operating in accordance with their classification.  

The performance of the existing road segments was modelled using “LOSPLAN” and this indicates 

that the current road segments have a Level of Service of “A”. 

5. Changes to Surrounding Transport Networks 

No known changes to the immediate road network were identified.  

6. Assessment Years 

The development is assessed on current network conditions.   

7. Time Periods for Assessment 

Assessment is based on both daily traffic and peak hour periods.   

8. Development Generation and Distribution. 

In order to estimate the impact of traffic generated by the proposed development, the Road and Traffic 

Authority (RTA), NSW “Guide to Traffic Generating Developments”, the Institute of Transportation 

Engineers “Trip Generation” and the Director General of Transport, South Australia Land Use Traffic 

Generation Guidelines, March 1987 were referred to.  Potential flows from the site were calculated 

based on the various site land uses and are shown on Tables 2 and 3.   

Land use  

Generation rate 

Unit Quantum 

Estimated flow 

Source 
ADT 

AM 

Peak 

PM 

Peak 
ADT 

AM 

Peak 

PM 

Peak 

 Residential.- 

Dwelling House  

9.00 0.85 0.85 Dwelling 24 216 20 20 RTA 

Guide. 

 Residential 

dwelling - Multiple  

< R50  

8.00 0.63 0.80 Dwelling 50 400 32 40 ITE Guide 

 Total            616 52 60   

Table 2. Predicted Daily Trip Generation. 
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Land use  

Generation  

AM Peak in AM Peak out PM Peak in PM Peak out 

 Residential.- Dwelling House  8 13 12 8 

 Residential dwelling - Multiple  < 

R50  

12 20 24 16 

 Total  20 32 37 24 

Table 3. Predicted Peak Hour Movements 

8.1. External Roads 

Figure 10 summarises the predicted change in flows associated with the current development proposal.  

 

Figure 10. Predicted Increase in Traffic. 

Total traffic volumes are predicted to be of the magnitude shown on Table 4 and are within desirable 

limits. 
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Location 

 
Current Daily Traffic Predicted 

Daily Traffic 

Predicted 

AM Peak 

Predicted 

PM Peak 

Stevens Street 716 vpd (2012) 920 vpd 88 vph 99 vph 

Yalgoo Avenue 200 vpd (Estimated)  270 vpd 27 vph 27 vph 

Hope Street 700 vpd (Estimated) 800 vpd 80 vph 80 vph 

Nannine Avenue 200 vpd (Estimated) 220 vpd 22 vph 22 vph 

Table 4. Predicted Mid Block Traffic. 

8.1.1. Impact on Intersections 

Traffic flows through adjacent intersections will remain at similar levels as currently being experienced 

and operational performance is expected to generally remain unchanged.   

9. Pedestrian Access and Cycle Access. 

Cycle facilities in the vicinity of the site are shown on Figure 11.    Stevens Street is a designated route 

on the Perth Bicycle Network and provides connection to Fremantle and the Principal Shared paths in 

Carrington Street and Leach Highway.  The low traffic volumes on the adjacent local roads are 

conducive to sharing by vehicle and bicycle.  Pedestrian paths are also provided on adjacent streets and 

the alternative modes of transport (bicycle and pedestrian) are adequately catered for. 
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Figure 11. Cycle Facilities 

10. Public Transport 

Public Transport services are shown on Figure 12.  The site is serviced by the 502 route which runs 

along Watkins Street to the south of the site.  Walking distance to the 502 bus route varies between 250 

metres and 350 metres.  The 502 route provides connection between Fremantle and the Bull Creek rail 

Station where other frequent bus and train connections are available. 
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Figure 12.  Public Transport Routes 

11. Site Access  

11.1. Access Movements 

Access to and from the development is shown off Stevens Street and Hope Street via two new 

intersections.  The presence of a central median in Hope Street restricts movements to and from the site 

to left in – left out only and traffic flows on Hope Street are predicted to be low.  Similarly, traffic 

flows on Stevens Street are predicted to be low and the demand for right and left turns into and out of 

the site is also predicted to be low, negating any warrant for auxiliary lanes.  Standard designed 

unchannelised intersections are adequate to cater for the magnitude of flows predicted and no adverse 

impact on performance or safety is expected. 

The width of the internal road at 6.0 metres is consistent with the design traffic volumes and with the 

recommendations of Liveable Neighbourhoods.  Internal shared zones (lanes) are shown as having 

truncations on all corners and these should allow for sight distances to be maintained and the turning 

paths of resident and service vehicles to be accommodated where necessary. 

Geometry of the internal intersections and the intersections of the internal road with Stevens Street and 

Hope Street should be designed to provide sight distance in accordance with Austroads Design 

Guidelines and accommodate a design vehicle turning path. 
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The connection of the internal shared zones to Stevens Street and Hope Street should be designed as 

crossovers rather than intersections. 

12. Conclusions 

Based on the assessment of traffic generation it is predicted that there will be no unacceptable impact 

on the adjacent road segments. 

With respect to the development, the following is concluded; 

• The existing site has the potential to generate some traffic from the existing community 

facilities; however this is difficult to quantify.  For the purpose of assessment the traffic 

generated from this land use is assumed to occur outside of peak flow periods and have little 

impact on the road network.  Additionally, the level of traffic generated by the community 

facility is expected to be low and when distributed to the road network would not measurably 

affect performance. 

• Under the current development scenario, the theoretical generation from the site is about 620 

vehicles per day; distribution is predicted to be split as below: 

o Stevens Street:   +350 vpd. 

o Yalgoo Avenue:  +70 vpd. 

o Hope Street:   +180 vpd. 

o Nannine Avenue:  +20 vpd. 

• The predicted increase in traffic when distributed to the adjacent road network does not 

adversely impact on mid-block performance and levels of service on all adjacent roads are 

predicted to remain at “A”. 

• The predicted increase in traffic when distributed to the adjacent intersections does not 

adversely impact on intersection performance or safety and modifications are not considered 

necessary. 

• The locations of the proposed access and egress points are considered appropriate and are 

expected to operate safely.   

• Pedestrian movements are accommodated on the existing footpath network which provides 

connection on all sides of the site. 

• Cycle movements are accommodated on the existing road pavements where adequate widths 

and low volumes do not adversely impact on cyclist safety.    
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