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JBS&G 54640-114185 (Rev A) 
L01 (Detailed Asbestos Assessment - Jack Vanny Reserve, Maroubra, NSW) rev A 

2 March 2018 

Todd Clarke 
Coordinator Projects 
Randwick City Council 
Via email: todd.clarke@randwick.nsw.gov.au  

Detailed Asbestos Assessment – Jack Vanny Reserve 
Marine Parade, Maroubra, NSW 

Dear Todd, 

1. Introduction and Requirements 

JBS&G Australia Pty Ltd (JBS&G) was engaged by Randwick City Council (RCC, the client) to 
undertake a detailed asbestos assessment within a portion of the Jack Vanny Reserve, located at 
Mistral Point, Marine Parade, Maroubra, NSW (the site). The site is legally defined as part Lot 1 
Section 3 in Deposited Plan 758649. 

The location of the investigation area within the Jack Vanny Reserve is shown in Figure 1 and 
Figure 2 provided to Attachment 2. The approximate site area is 3200 m2 as indicated to JBS&G by 
the client. 

The detailed asbestos assessment was specifically required in response to Direction ‘D’ as advised to 
NSW EPA Clean Up Notice 1559630.  The specific requirement addressed include: 
D. By 5pm Friday 29 December 2017, engage an occupational hygienist (that is registered with the 
Australian Institute of Occupational Hygienists Inc) to determine the extent of the asbestos 
contamination in the Impacted Area. Asbestos fragments on the surface of the Impacted Area. 

A copy of the issued NSW EPA Clean Up Notice 1559630 and subsequent clarification from NSW EPA 
is included as Attachment 8. 

It is understood that the original deadline for submission of the detailed asbestos assessment report 
has been extended to 2 March 2018. 

2. Objectives 

The objectives of the detailed asbestos assessment were as follows: 

 Identify the extent of asbestos contamination to the ground surface across the site area; 

 Identify the extent of asbestos contamination vertically through surface and underlying soils; 

 Classify the condition of any identified asbestos contamination as either friable or non-
friable; and 

 Provide advice on the risk of any identified asbestos contamination in its current condition 
to future users of the site in its use as publicly accessible open space. 
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3. Scope of Works 

The following scope of works was undertaken to satisfy the requirements of the issued NSW EPA 
Clean UP Notice: 

 Undertake a review of available historical aerial imagery to assess the changing conditions of 
the site over time. 

 Undertake a site walkover of accessible ground surfaces; 

 Undertake an airborne asbestos fibre monitoring event at four static locations during the 
proposed detailed asbestos assessment in accordance with the National Occupational Health 
and Safety Commission’s Guidance Note on the Membrane Filter Method for Estimating 
Airborne Asbestos Fibres – 2nd Edition [NOHSC: 3003 (2005)]. 

 Collection of representative soil samples from 22 locations across the site area via 
mechanical or hand excavation to the depth of accessible fill materials; 

 Collection of duplicate and triplicate samples for quality assurance / quality control 
purposes; 

 Collection of representative surface soil samples from 5 locations outside the specified site 
area to undertake preliminary assessment of soil conditions outside the site area; 

 Laboratory analysis of selected primary and duplicate soil and materials samples by 
Eurofins | mgt, a National Association of Testing Authorities (NATA) accredited laboratory to 
assess for the presence of asbestos containing material (ACM), friable asbestos (FA) and 
asbestos fines (AF) in accordance with NEPC (2013)1;  

 Laboratory analysis of triplicate soil samples by Envirolab, a NATA accredited laboratory to 
assess for the presence of asbestos containing material (ACM), friable asbestos (FA) and 
asbestos fines (AF) in accordance with NEPC (2013); 

 Comparison of soil analytical results against NEPC (2013) health-based screening levels 
(HSLs) for asbestos contamination in soil for recreational public open space use (HSL-C); and 

 Preparation of this letter report documenting the findings and conclusions of the detailed 
asbestos assessment. 

4. Adopted Site Criteria 

Soil data as generated by this detailed asbetsos assessment shall be compared to health based 
screening levels (HSL) advised by NEPC (2013) for recreational public open space use (HSL-C) as 
shown in Table A below. 

Table A – Recreational (HSL-C) Health Screening Levels for Asbestos Contamination in Soil 
Form of Asbestos  Health Screening Level  

Bonded (non-friable) ACM (>7 mm fraction) 0.02 % w/w 

FA and AF (friable asbestos) 0.001 % w/w 

All forms of asbestos (bonded and friable) No visible asbestos for surface soils 

                                                                    
1 National Environment Protection (Assessment of Site Contamination) Amendment Measure 2013 (No. 1), National 
Environment Protection Council, 2013 (NEPC 2013). 
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5. Detailed Asbestos Assessment 

5.1 Historical Aerial Photographs 

A review of available historical aerial photographs was undertaken within publicly accessible digital 
media2.  

A summary of the completed historical aerial photograph review is as follows: 

 1943 – the site appears to comprise rocky outcrops and small amounts of grassed areas with 
small cliffs and gullies visible within the boundaries of the present day site area. 

 2000 –  the site appears to have been filled to a more even level with less visible rocky 
outcrops. Vegetation cover visible across area within boundaries of present day site. 

 2009 – the site appears to be covered with well established vegetation within the 
boundaries of the present day site. Vegetation cover is expected to be consistent with those 
observed in present day. 

5.2 Site Description 

The site was observed to comprise grassed areas with dense vegetation comprising dune shrubs 
(<2.0 m height) and protected native grasses, with rocky outcrops to the eastern portion. The site 
was bound by other public spaces with grassed areas of Jack Vanny Reserve to the north, west and 
south, and rock shelves and small cliffs to the east bordering the Pacific Ocean. The site was 
observed to slope to the south and east, forming a drainage path towards the Pacific Ocean. Small 
walking tracks were observed to traverse the site area between vegetated areas with exposed sand 
visible and large amounts of anthropogenic debris observed including assumed asbetsos containing 
materials (ACM) as asbestos cement sheeting debris, glass, tile, brick and concrete.  

Evidence of erosion was observed in the eastern portion of the site in expected drainage paths 
towards the Pacific Ocean, with large amounts of collected anthropogenic debris including ACM, 
glass, tile and brick pieces in some areas. 

The site was fenced to restrict general access at the time of the detailed asbestos assessment. 

5.3 Field Works 

The site was attended on 16 February 2018 by the appointed JBS&G project manager Michael 
Samuel. Michael is a SafeWork NSW Licensed Asbestos Assessor (LAA 000157) and an Associate 
member of the AIOH. Michael was accompanied by the appointed JBS&G field staff to ensure that 
the project objectives were understood and proposed field works were achievable. 

The detailed asbestos assessment field works were undertaken on 16 February 2018, by Michael 
Cattlin, one of JBS&G’s experienced SafeWork NSW Licensed Asbestos Assessor’s (LAA 001218) and 
Jess Staehli, one of JBS&G’s experienced environmental consultants who is also a competent person 
in accordance with the definition provided in the Work Health and Safety Regulation (2017). 

A summary of the completed field works is as follows: 

 The site was access via the southern fence line to enable access for the 8 tonne excavator.  

 Four static air sampling pumps were installed on site boundaries at the commencement of 
the detailed asbestos assessment and prior to any intrusive works. Flow rates were set at 1.5 
litres per minute and were proposed to run for the duration of the detailed asbestos 
assessment.  

                                                                    
2  NSW Government Spatial Services, viewed at https://maps.six.nsw.gov.au/ (21 February 2018) 
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 Proposed test pit locations were located using a hand-held GPS system, with test pit 
locations based on an approximate 12 m x 12 m systematic grid. 

 A total of 22 test pits were installed within the site area via mechanical excavator or hand 
excavation.  

 A further five shallow (0-0.1 m below ground surface (bgs)) test pits were installed via hand 
excavation to assess immediate areas outside the site boundaries at the request of the 
client.  

 Test pit locations are shown in Figure 3 provided to Attachment 2. Bore log descriptions of 
each test pit are included as Attachment 4. 

 ACM, as asbestos cement fragments, were observed in all excavated test pits with the 
exception of TP03, TP06, TP12 and TP16.  

 Representative 500 mL soil samples were collected from the soil profile at depths from each 
test pit selected by the field personnel to accurately determine the potential presence of 
free asbestos fibres within soil. Duplicate and triplicate samples were collected for quality 
assurance at a rate of one per 20- primary samples. 

 Two material samples of suspected ACM were also collected during the field works. One 
sample (TP01_0.2-0.3-MAT) of fibrous white materials was collected from test pit TP01 and 
another (MAT_02) was collected from a large sheet of compressed asbestos cement 
observed to be buried adjacent TP20. 

 Samples were collected using a new pair of nitrile gloves for each sample and were 
immediately transferred to individual plastic zip lock bags. Each sample was labelled with the 
JBS&G job number, the date of sampling, a unique sample identification and the samplers 
initials. Samples were then transferred to a storage container prior to transportation to the 
selected NATA accredited testing laboratory. 

 A total of 78 primary samples, 4 duplicate samples, 4 triplicate samples and 2 material 
samples were transported under chain of custody documentation procedures to the primary 
NATA accredited testing laboratory (primary and duplicate soil samples and material 
samples) and secondary NATA accredited testing laboratory (triplicate samples). 

 All airborne asbestos fibre monitoring samples were transported to the primary NATA 
accredited testing laboratory for analysis. 

Photographs collected during the detailed asbestos assessment are included as Attachment 3. 

6. Results 

6.1 Soil Analytical Results 

Asbestos in soil results summary table is included as Attachment 5. 

Detailed laboratory reports and chain of custody documentation is included as Attachment 6. 

The indicative extent of asbestos contamination is displayed in Figure 4 provided to Attachment 2. 

A summary of notable laboratory results is as follows: 

 26 of 78 primary soil samples reported the occurrence of FA and/or AF, with 9 of these 
samples reporting concentrations of FA/AF above the HSL-C threshold of 0.001 % w/w.  

 14 of 78 primary soil samples reported occurrence of ACM (>7 mm fraction), with 7 of these 
samples reporting concentrations of ACM above the HSL-C threshold of 0.02 % w/w.  
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 Test pit location TP03 reported occurrence of FA in sample TP03_0.2-0.3 above HSL-C 
threshold despite no visible ACM being observed during the field works. 

 ACM (>7 mm fraction) was reported above the HSL-C threshold in duplicate sample 
QC02-16022018 which was collected in representation of primary sample TP09_0.2-0.3.  

 No ACM or FA/AF was identified in any of the 5 surface soil samples collected from outside 
the site boundaries (SS01 – SS05, refer Figure 3 to Attachment 2). 

 No other duplicate or triplicate samples reported occurrences of ACM or FA/AF. 

 The material sample TP1_0.2-0.3-MAT collected of white fibrous materials encountered at 
test pit TP01 approximately 0.2 m below ground surface was found not to contain asbestos. 

 The material sample MAT-02 collected of the partially buried compressed asbestos cement 
sheet adjacent to TP20 was reported to contain chrysotile, amosite and crocidolite asbestos. 

6.2 Airborne Asbestos Fibre Monitoring 

The airborne asbetsos fibre monitoring report from the completed monitoring event during the 
detailed asbetsos assessment is included as Attachment 7. 

All samples results were deemed satisfactory with all airborne respirable fibre concentrations 
reported at less than 0.01 fibres/mL. 

7. Conclusions 

Based on the observations made during the completed detailed asbetsos assessment, the reported 
laboratory results and the Limitations included as Attachment 1, the following conclusions are 
made: 

 Friable and non-friable asbetsos was identified to ground surfaces and at various depths 
throughout the soil profile across the site area. 

 Friable asbetsos above the adopted HSL-C threshold was reported in 9 samples collected at 
varying depths from 9 different test pit locations identified as: 

o TP03 (0.2-0.3 m bgs); 

o TP07 (0.5-0.6 m bgs); 

o TP09 (0.5-0.6 m bgs); 

o TP10 (0.2-0.3 m bgs);  

o TP14 (0.5-0.6 m bgs); 

o TP15 (0.2-0.3 m bgs); 

o TP17 (0.4-0.5 m bgs); 

o TP19 (0-0.1 m bgs); and 

o TP20 (0-0.1 m bgs). 

 ACM was observed or identified via laboratory testing in 19 of the 22 installed test pits in the 
site area. No ACM or FA/AF was observed during investigation works or identified via 
laboratory testing of representative soil samples in Test pit locations TP06, TP12 and TP16. 

 No ACM or FA/AF was observed during investigation works or identified via laboratory 
testing of representative surface soil samples in sample locations SS01, SS02 SS03, SS04 or 
SS05 located outside the site boundaries. 
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 It is presumed that all fill materials at the site are impacted by non-friable and/or friable 
asbetsos.  

 Near surface contamination has the potential to migrate from site via surface water runoff 
and erosion given the exposed and sandy nature of soils. This is evidenced by the collections 
of anthropogenic debris, including ACM, in eastern low gradient portions of the site. 

A program of management and/or remediation of the identified asbestos impacted fill materials is 
required to ensure the site is suitable for the ongoing use as public open space. Potential 
management and remediation options are available for the client to consider and shall be detailed as 
formal advice subsequent to this report. 

----------------------------------------------------------- 

Should you require further clarification, please contact the undersigned on 02 8245 0300 or by email 
msamuel@jbsg.com.au.  
 

Yours sincerely: Reviewed / Approved by: 

  
Michael Samuel 
Operations Manager Hazardous Materials   
JBS&G Australia Pty Ltd 
 

 

 

Matthew Parkinson 
Certified Environmental Practitioner  
JBS&G Australia Pty Ltd 

Attachments:  
(1) Limitations 
(2) Figures 
(3) Photos 
(4) Test Pit Borelogs 
(5) Asbestos in Soil Results Summary Table 
(6) Laboratory Results and Chain of Custody Documentation 
(7) Airborne Asbestos Fibre Monitoring Report – 16 February 2018 
(8) NSW EPA Clean Up Notice and Supplementary Documentation 
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Attachment 1– Limitations 

This report has been prepared for use by the client who has commissioned the works in accordance 
with the project brief only, and has been based in part on information obtained from the client and 
other parties.  

The advice herein relates only to this project and all results conclusions and recommendations made 
should be reviewed by a competent person with experience in environmental investigations, before 
being used for any other purpose.  

JBS&G accepts no liability for use or interpretation by any person or body other than the client who 
commissioned the works.  This report should not be reproduced without prior approval by the client, 
or amended in any way without prior approval by JBS&G, and should not be relied upon by other 
parties, who should make their own enquires. 

Sampling and chemical analysis of environmental media is based on appropriate guidance 
documents made and approved by the relevant regulatory authorities.  Conclusions arising from the 
review and assessment of environmental data are based on the sampling and analysis considered 
appropriate based on the regulatory requirements. 

Limited sampling and laboratory analyses were undertaken as part of the investigations undertaken, 
as described herein.  Ground conditions between sampling locations and media may vary, and this 
should be considered when extrapolating between sampling points.  Chemical analytes are based on 
the information detailed in the site history.  Further chemicals or categories of chemicals may exist 
at the site, which were not identified in the site history and which may not be expected at the site. 

Changes to the subsurface conditions may occur subsequent to the investigations described herein, 
through natural processes or through the intentional or accidental addition of contaminants.  The 
conclusions and recommendations reached in this report are based on the information obtained at 
the time of the investigations.  

This report does not provide a complete assessment of the environmental status of the site, and it is 
limited to the scope defined herein.  Should information become available regarding conditions at 
the site including previously unknown sources of contamination, JBS&G reserves the right to review 
the report in the context of the additional information. 
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Attachment 2 – Figures 
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Attachment 3 –  Photograph Log 
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Photo 1: Anthropogenic inclusions of brick, concrete and tile in excavated test 
pit spoil at TP04

Photo 2: ACM as fibre cement sheet debris and anthropogenic inclusions of 
brick and concrete in excavated test pit spoil at TP10

Photo 3: Tyre and metal industrial waste within excavated test pit spoil at 
TP11

Photo 4: Anthropogenic debris and ACM debris to ground surface at TP19. 
Surface water run off expected to have resulted in deposits of debris in this 
location. 

Photo 5: ACM and anthropogenic debris visible to ground surface at TP20 Photo 6: Large compressed asbestos cement  sheet partially buried adjacent 
TP20
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Photo 7: Typical example of ACM debris within sub surface soils 
(TP04 shown)

Photo 8: Typical example of ACM debris within sub surface soils 
(TP10 shown)

Photo 9: Anthropogenic debris within excavated spoil at TP08

Photo 10: Anthropogenic and ACM debris within excavated spoil at TP15 Photo 11: exposed sandy soils along walking track traversing site. 
Anthropogenic debris visible in foreground

Photo 12: Large concrete waste adjacent TP18, natural sandstone outcrops 
visible in background
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Attachment 4 – Test Pit Borelogs 
  

















































Attachment 5 – Asbestos in Soil Results Summary Table 
 

Sample ID and depth of 
sample (m bgs) 

Test pit 
Location  

Date of 
sample 

collection 
Sample Type Result 

Friable or 
Non-friable 
Asbestos? 

SS01 SS01 16/02/2018 Soil No asbestos detected  - 
SS02 SS02 16/02/2018 Soil No asbestos detected - 
SS03 SS03 16/02/2018 Soil No asbestos detected - 
SS04 SS04 16/02/2018 Soil No asbestos detected - 
SS05 SS05 16/02/2018 Soil No asbestos detected - 

TP01_0-0.1 TP01 16/02/2018 Soil No asbestos detected - 

TP01_0.2-0.3 TP01 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA -0.00010 % w/w) Friable 

TP01_0.5-0.6 TP01 16/02/2018 Soil No asbestos detected - 
TP02_0-0.1 TP01 16/02/2018 Soil No asbestos detected - 

TP02_0.2-0.3 TP02 16/02/2018 Soil No asbestos detected - 
TP02_0.5-0.6 TP02 16/02/2018 Soil No asbestos detected - 

TP02_0.9-1.0 TP02 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00015 % w/w) Friable  

TP03_0-0.1 TP03 16/02/2018 Soil No asbestos detected - 

TP03_0.2-0.3 TP03 16/02/2018 Soil Asbestos detected 
FA – 0.0036% w/w Friable 

TP03_0.5-0.6 TP03 16/02/2018 Soil No asbestos detected - 
TP04_0-0.1 TP04 16/02/2018 Soil No asbestos detected - 

TP04_0.2-0.3 TP04 16/02/2018 Soil No asbestos detected - 

TP04_0.5-0.6 TP04 16/02/2018 Soil Asbestos detected 
ACM – 0.025% w/w Non-friable 

TP04_1.0-1.1 TP04 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.000077% w/w) Friable 

TP05_0-0.1 TP05 16/02/2018 Soil No asbestos detected at LOR 0.01 % w/w 
(ACM - 0.0067% w/w) Non-friable 

TP05_0.2-0.3 TP05 16/02/2018 Soil No asbestos detected - 

TP05_0.5-0.6 TP05 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00020% w/w) Friable 

TP05_1.0-1.1 TP05 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA and AF - 0.00060% w/w) Friable 

TP06_0-0.1 TP06 16/02/2018 Soil No asbestos detected - 
TP06_0.2-0.3 TP06 16/02/2018 Soil No asbestos detected - 
TP07_0-0.1 TP07 16/02/2018 Soil No asbestos detected - 

TP07_0.2-0.3 TP07 16/02/2018 Soil No asbestos detected - 

TP07_0.5-0.6 TP07 16/02/2018 Soil Asbestos detected 
FA – 0.0081% w/w Friable 

TP07_1.0-1.1 TP07 16/02/2018 Soil No asbestos detected - 
TP08_0-0.1 TP08 16/02/2018 Soil No asbestos detected - 

TP08_0.2-0.3 TP08 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA -0.00045% w/w) Friable 

TP08_0.5-0.6 TP08 16/02/2018 Soil No asbestos detected - 
TP08_1.0-1.1 TP08 16/02/2018 Soil No asbestos detected - 
TP09_0-0.1 TP09 16/02/2018 Soil No asbestos detected - 

TP09_0.2-0.3 TP09 16/02/2018 Soil No asbestos detected - 

TP09_0.5-0.6 TP09 16/02/2018 Soil Asbestos detected 
FA and AF – 0.0065% w/w Friable 

TP09_1.0-1.1 TP09 16/02/2018 Soil No asbestos detected - 

TP09_1.5-1.6 TP09 16/02/2018 Soil No asbestos detected at LOR 0.01 % w/w 
(ACM - 0.0071% w/w) Non-friable 

TP10_0-0.1 TP10 16/02/2018 Soil No asbestos detected - 

TP10_0.2-0.3 TP10 16/02/2018 Soil Asbestos detected 
FA and AF – 0.0016% w/w Friable 

TP10_0.5-0.6 TP10 16/02/2018 Soil No asbestos detected N/A 

TP10_1.0-1.1 TP10 16/02/2018 Soil Asbestos detected 
ACM – 0.067% w/w Non-friable 

TP11_0-0.1 TP11 16/02/2018 Soil No asbestos detected - 
TP11_0.2-0.3 TP11 16/02/2018 Soil No asbestos detected - 
TP11_0.5-0.6 TP11 16/02/2018 Soil No asbestos detected - 
TP12_0-0.1 TP12 16/02/2018 Soil No asbestos detected - 

TP12_0.2-0.3 TP12 16/02/2018 Soil No asbestos detected - 
TP12_0.5-0.6 TP12 16/02/2018 Soil No asbestos detected - 
TP13_0-0.1 TP13 16/02/2018 Soil No asbestos detected - 

TP13_0.2-0.3 TP13 16/02/2018 Soil No asbestos detected - 

TP13_0.5-0.6 TP13 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(AF - 0.000061% w/w) Friable 

TP13_0.9-1.0 TP13 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA -  0.00082% w/w) Friable 

TP14_0-0.1 TP14 16/02/2018 Soil No asbestos detected - 
TP14_0.2-0.3 TP14 16/02/2018 Soil No asbestos detected - 

TP14_0.5-0.6 TP14 16/02/2018 Soil 
Asbestos detected 
AF – 0.0025% w/w 
ACM – 0.032% w/w 

Friable 



 
 

Sample ID and depth of 
sample (m bgs) 

Test pit 
Location  

Date of 
sample 

collection 
Sample Type Result 

Friable or 
Non-friable 
Asbestos? 

TP14_1.0-1.1 TP14 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00055% w/w) Friable 

TP15_0-0.1 TP15 16/02/2018 Soil Asbestos detected 
ACM – 0.020% w/w Non-friable 

TP15_0.2-0.3 TP15 16/02/2018 Soil Asbestos detected 
AF – 0.0029% w/w Friable 

TP15_0.5-0.6 TP15 16/02/2018 Soil 

No asbestos detected at LOR 0.001 % w/w 
(FA and AF - 0.00010% w/w) 

No asbestos detected at LOR 0.01 % w/w 
(ACM - 0.0022% w/w) 

Friable 

TP15_1.0-1.1 TP15 16/02/2018 Soil No asbestos detected - 

TP16_0-0.1 TP16 16/02/2018 Soil Asbestos detected 
ACM – 0.20% w/w Non-friable 

TP16_0.2-0.3 TP16 16/02/2018 Soil Asbestos detected 
ACM – 0.060% w/w Non-friable 

TP17_0-0.1 TP17 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(AF - 0.00014% w/w) 

Friable 

TP17_0.2-0.3 TP17 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00015% w/w) Friable 

TP17_0.4-0.5 TP17 16/02/2018 Soil Asbestos detected 
FA – 0.0018% w/w Friable 

TP18_0-0.1 TP18 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(AF - 0.00022% w/w) Friable 

TP18_0.2-0.3 TP18 16/02/2018 Soil 

Asbestos detected 
ACM – 0.024% w/w 

FA and AF detected below LOR of 0.001 % w/w 
(FA and AF - 0.00063% w/w) 

Non-friable 

TP18_0.4-0.5 TP18 16/02/2018 Soil No asbestos detected - 

TP19_0-0.1 TP19 16/02/2018 Soil Asbestos detected 
AF – 0.0018% w/w Friable 

TP19_0.2-0.3 TP19 16/02/2018 Soil No asbestos detected - 

TP20_0-0.1 TP20 16/02/2018 Soil 

Asbestos detected 
FA and AF – 0.050% w/w 

ACM detected below LOR of 0.01 % w/w 
(ACM - 0.0043% w/w) 

Friable 

TP20_0.2-0.3 TP20 16/02/2018 Soil No asbestos detected - 
TP20_0.5-0.6 TP20 16/02/2018 Soil No asbestos detected - 

TP21_0-0.1 TP21 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00052% w/w) Friable 

TP21_0.2-0.3 TP21 16/02/2018 Soil Asbestos detected 
ACM – 0.068% w/w Non-friable 

TP21_0.5-0.6 TP21 16/02/2018 Soil No asbestos detected - 
TP22_0-0.1 TP22 16/02/2018 Soil No asbestos detected - 

TP22_0.2-0.3 TP22 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA - 0.00086% w/w) Friable 

TP22_0.5-0.6 TP22 16/02/2018 Soil No asbestos detected - 

TP22_1.0-1.1 TP22 16/02/2018 Soil No asbestos detected at LOR 0.001 % w/w 
(FA and AF - 0.00027% w/w) Friable 

QC16022018-1 
(collected at TP03_0-0.1) TP03 16/02/2018 Soil No asbestos detected - 

QA16022018-1 
(collected at TP03_0-0.1 TP03 16/02/2018 Soil No asbestos detected - 

QC02-16022018 
(collected at TP09_0.2-0.3) 

TP09 16/02/2018 Soil Asbestos detected 
ACM – 0.062% w/w 

Non-friable 

QA02-16022018 
(collected at TP09_0.2-0.3) TP09 16/02/2018 Soil No asbestos detected - 

QC03-16022018 
(collected at TP22_0-0.1) TP22 16/02/2018 Soil No asbestos detected - 

QA03-16022018 
(collected at TP22_0-0.1) TP22 16/02/2018 Soil No asbestos detected - 

QC16022018-4 
(collected at SS02) SS02 16/02/2018 Soil No asbestos detected - 

QA16022018-4 
(collected at SS02) SS02 16/02/2018 Soil No asbestos detected - 

TP01_0.2-0.3-MAT TP01 16/02/2018 Material No asbestos detected - 

MAT-02 Adjacent 
TP20 16/20/2018 Material Chrysotile, Amosite and Crocidolite asbestos detected  Friable 
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ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

PerthPerthPerthPerth
2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261 Site # 23736

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: JBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/L

Contact name: Michael Samuel
Project name: MAROUBRA
Project ID: 54640
COC number: Not provided
Turn around time: 6 Day
Date/Time received: Feb 19, 2018 12:40 PM
Eurofins | mgt reference: 585454585454585454585454

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

Sample Temperature of a random sample selected from the batch as recorded by Eurofins | mgt
Sample Receipt : 25 degrees Celsius.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Appropriate sample containers have been used.

Split sample sent to requested external lab.

Some samples have been subcontracted.

Custody Seals intact (if used).

NotesNotesNotesNotes
2 bags received for sample "TP12_0.5-0.6", extra bag kept on hold.

Contact notesContact notesContact notesContact notes
If you have any questions with respect to these samples please contact:

Nibha Vaidya on Phone : +61 (2) 9900 8400 or by e.mail: NibhaVaidya@eurofins.com

Results will be delivered electronically via e.mail to Michael Samuel - msamuel@jbsg.com.au.

Note: A copy of these results will also be delivered to the general JBS & G Australia (NSW) P/L email address.













Certificate of Analysis

JBS & G Australia (NSW) P/L
Level 1, 50 Margaret St
Sydney
NSW 2000

Attention: Michael Samuel
Report 585454-AID
Project Name MAROUBRA
Project ID 54640
Received Date Feb 19, 2018
Date Reported Feb 27, 2018

Methodology:
Asbestos Fibre
Identification

Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the Qualitative Identification of
Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by polarised light microscopy (PLM) and dispersion
staining (DS) techniques.
NOTE: Positive Trace Analysis results indicate the sample contains detectable respirable fibres.

Unknown Mineral
Fibres

Mineral fibres of unknown type, as determined by PLM with DS, may require another analytical technique, such as
Electron Microscopy, to confirm unequivocal identity.
NOTE: While Actinolite, Anthophyllite and Tremolite asbestos may be detected by PLM with DS, due to variability in the
optical properties of these materials, AS4964 requires that these are reported as UMF unless confirmed by an
independent technique.

Subsampling Soil
Samples

The whole sample submitted is first dried and then passed through a 10mm sieve followed by a 2mm sieve. All fibrous
matter greater than 10mm, greater than 2mm as well as the material passing through the 2mm sieve are retained and
analysed for the presence of asbestos. If the sub 2mm fraction is greater than approximately 30 to 60g then a sub-
sampling routine based on ISO 3082:2009(E) is employed.
NOTE: Depending on the nature and size of the soil sample, the sub-2 mm residue material may need to be sub-
sampled for trace analysis, in accordance with AS 4964-2004.

Bonded asbestos-
containing material
(ACM)

The material is first examined and any fibres isolated for identification by PLM and DS. Where required, interfering
matrices may be removed by disintegration using a range of heat, chemical or physical treatments, possibly in
combination.The resultant material is then further examined in accordance with AS 4964 - 2004.
NOTE: Even after disintegration it may be difficult to detect the presence of asbestos in some asbestos-containing bulk
materials using PLM and DS. This is due to the low grade or small length or diameter of the asbestos fibres present in
the material, or to the fact that very fine fibres have been distributed intimately throughout the materials. Vinyl/asbestos
floor tiles, some asbestos-containing sealants and mastics, asbestos-containing epoxy resins and some ore samples are
examples of these types of material, which are difficult to analyse.

Limit of Reporting The performance limitation of the AS4964 method for inhomogeneous samples is around 0.1 g/kg (0.01% (w/w)). Where
no asbestos is found by PLM and DS, including Trace Analysis where required, this is considered to be at the nominal
reporting limit of 0.01 % (w / w).The examination of large sample sizes(500 mL is recommended) may improve the
likelihood of identifying ACM in the > 2mm fraction.The NEPM screening level of 0.001 % (w / w) asbestos in soil for
FA(friable asbestos) and AF(asbestos fines) then applies where they are able to be quantified by gravimetric
procedures.This quantitative screening is not generally applicable to FF(free fibres) and results of Trace Analysis are
referred.
NOTE: NATA News March 2014, p.7, states in relation to AS4964: “This is a qualitative method with a nominal reporting
limit of 0.01%” and that currently in Australia “there is no validated method available for the quantification of asbestos”.
Accordingly, NATA Accreditation does not cover the performance of this service (indicated with an asterisk).
This report is consistent with the analytical procedures and reporting recommendations in the National Environment
Protection (Assessment of Site Contamination) Measure, 2013 (as amended) and the Western Australia Guidelines for
the Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia, 2009, including
supporting document Recommended Procedures for Laboratory Analysis of Asbestos in Soil, June 2011.

Date Reported: Feb 27, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
Page 1 of 

Report Number: 585454-AID
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Accredited for compliance with ISO/IEC 17025–Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTM-ASB-8020 Sydney Feb 19, 2018 Indefinite
Asbestos - LTM-ASB-8020 Sydney Feb 19, 2018 Indefinite

Date Reported: Feb 27, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
Page 17 of 
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Internal Quality Control Review and Glossary
General
1. QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an 'as received' basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample
Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

Units
% w/w: weight for weight basis grams per kilogram

Filter loading: fibres/100 graticule areas

Reported Concentration: fibres/mL

Flowrate: L/min

Terms
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis

LOR Limit of Reporting

COC Chain of Custody

SRA Sample Receipt Advice

ISO International Standards Organisation

AS Australian Standards

WA DOH Western Australia Department of Health

NOHSC National Occupational Health and Safety Commission

ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,
although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited
to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and
ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it
approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential
for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos
is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or
was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later
than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very
small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.
(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).
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Comments
Samples Fe21358 received were less than the nominal 500mL as recommended in Section 4.10 of the NEPM Schedule B1 - Guideline on
Investigation Levels for Soil and Groundwater.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Comments

Qualifier Codes/Comments
Code Description
N/A Not applicable

Asbestos Counter/Identifier:
Sayeed Abu Senior Analyst-Asbestos (NSW)

Authorised by:
Laxman Dias Senior Analyst-Asbestos (NSW)

Glenn Jackson
National Operations Manager

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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JBS&G (54640-113966) 
 
20 February 2018 

Todd Clarke  
Coordinator Projects  
Randwick City Council  
Via Email: todd.clarke@randwick.nsw.gov.au  

AMR001 – Daily Airborne Asbestos Fibre Monitoring Report  
Jack Vanny Reserve, Marine Parade, Maroubra, NSW 

 

Dear Todd,  

Please find as Attachment 1 the daily airborne asbestos fibre monitoring report for works completed 
at the Jack Vanny Reserve, Marine Parade, Maroubra, NSW on 16 February 2018.  

 

All air monitoring was completed in accordance with the Guidance Note on the Membrane Filter 
Method for Estimating Airborne Asbestos Fibres [NOHSC: 3003(2005)], with NATA certification 
applying to all sample collection, handling and analytical procedures. 

 

All reported results were satisfactory and below the minimum action level of less than 0.01 fibres/mL 
for control monitoring as outlined in: 

 Work, Health and Safety (2017) Regulation; and  

 Safework Australia (2016) Code of Practice – How to Safely Remove Asbestos. 

----------------------------------------- 

If you have any questions regarding these results, please feel free to contact the undersigned on 
02 8245 0300 or by email msamuel@jbsg.com.au. 

 

 
Yours sincerely 

 

  

   
Michael Samuel 
Licensed Asbestos Assessor (LAA 000157) 
JBS&G Australia Pty Ltd 
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Attachment 1 – Daily Airborne Asbestos Fibre Monitoring Report 



Certificate of Analysis

JBS & G Australia (NSW) P/L
Level 1, 50 Margaret St
Sydney
NSW 2000

Attention: Michael Samuel
Report 585389-AFC
Project Name MAROUBRA
Project ID 54640
Received Date Feb 19, 2018
Date Reported Feb 19, 2018

METHODOLOGY:

Asbestos Sampling Sampling as per the National Occupational Health & Safety Commission - Guidance
Note on The Membrane Filter Method For Estimating Airborne Asbestos Fibres 2nd
Edition [NOHSC:3003(2005)]

Pump Calibration Defender 520M: Calibrated against National Institute of Standards & Technology (NIST)
SOP 13 Standard Operating Procedure for Calibration of Volumetric Ware, Gravimetric
Method utilising a 1000 mL burette with a digital stop watch.

Asbestos Counting Conducted in accordance with the National Occupational Health & Safety Commission -
Guidance Note on The Membrane Filter Method For Estimating Airborne Asbestos
Fibres 2nd Edition [NOHSC:3003(2005)] and in-house Method LTM-ASB-8010.

Date Reported: Feb 19, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
Page 1 of 
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Accredited for compliance with ISO/IEC 17025–Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTM-ASB-8010 Sydney Feb 19, 2018 Indefinite
Asbestos - LTM-ASB-8010 Sydney Feb 19, 2018 Indefinite
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Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066
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Internal Quality Control Review and Glossary
General
1. QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an 'as received' basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample
Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

Units
% w/w: weight for weight basis grams per kilogram

Filter loading: fibres/100 graticule areas

Reported Concentration: fibres/mL

Flowrate: L/min

Terms
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis

LOR Limit of Reporting

COC Chain of Custody

SRA Sample Receipt Advice

ISO International Standards Organisation

AS Australian Standards

WA DOH Western Australia Department of Health

NOHSC National Occupational Health and Safety Commission

ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,
although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited
to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and
ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it
approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential
for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos
is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or
was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later
than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very
small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.
(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).

Date Reported: Feb 19, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Comments
Volume Measurement : Michael Cattlin, JBS & G Australia (NSW) P/L, has been trained by Eurofins | mgt and they conducted the sampling in
accordance with the National Occupational Health & Safety Commission - Guidance Note on The Membrane Filter Method For Estimating Airborne
Asbestos Fibres 2nd Edition [NOHSC:3003(2005)]methodology.  Sampling pumps used by JBS & G Australia (NSW) P/L were calibrated by
Eurofins | mgt and therefore volume measurements contained in this report are traceable back to Eurofins | mgt.  Eurofins | mgt are responsible for
all data contained in this report.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident No
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Comments

Qualifier Codes/Comments
Code Description
N/A Not applicable

Asbestos Counter/Identifier:

Authorised by:
Matthew Quigley Senior Analyst-Asbestos (NSW)

Glenn Jackson
National Operations Manager

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.

Date Reported: Feb 19, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Attachment 8 – NSW EPA Clean Up Notice and Supplementary Documentation 

 

 
 















 

  
PO Box A290  Sydney South  NSW  1232 
59-61 Goulburn St  Sydney  NSW  2000 

Tel: (02) 9995 5000     Fax: (02) 9995 5999 
TTY (02) 9211 4723 
ABN 43 692 285 758 
www.epa.nsw.gov.au 

DOC18/48226 

Randwick City Council  
30 Frances St 
RANDWICK  NSW  2031 

EMAIL 

2 February 2018 

Attention: Mr Clarke 

Draft Asbestos Management Plan - Further Works Required  

The EPA has reviewed the draft “Asbestos Management Plan Jack Vanny Reserve (Mistral Point)” 
prepared by Pickford & Rhyder Consulting Pty Ltd and dated 22 January 2018 (the AMP). The EPA 
does not consider that the AMP sufficiently: 

 meets the requirements of Clean-Up Notice No.1559630; nor 
 address the risk posed by the asbestos present in Jack Vanny Reserve.  

You must determine the extent of the asbestos contamination 

Action item D of Clean-Up Notice No.1559630 states: “By 5pm Friday 29 December 2017, engage an 
occupational hygienist (that is registered with the Australian Institute of Occupational Hygienists Inc) 
to determine the extent of the asbestos contamination in the Impacted Area.” 

The AMP does not sufficiently assess the extent of the contamination. No determination of the spread, 
density or depth of asbestos contamination has been made.  

In addition, no assessment of the potential for friable asbestos in the soil has been made. The AMP 
states that “there is no evidence of any 'friable' asbestos materials found on site”. However this has not 
been adequately demonstrated. We understand that the assessment undertaken by Pickford & Rhyder 
Consulting Pty Ltd has been a visual assessment. Friable asbestos contamination in soil can only be 
determined by laboratory analysis. The EPA understands that no soil sampling or testing has been 
undertaken to date.  

By no later than 5pm 23 February 2018, you must provide to the EPA a report which assesses the 
extent of the asbestos contamination in the Impacted Area.  

You must remediate the area to remove any risk posed by the asbestos contamination  

Without understanding the extent of the asbestos contamination, the EPA is unable to determine if the 
proposed measures in the AMP are sufficient to remove risk to public health and the environment.  

Where the extent of contamination is significant, and there is risk of future exposure of asbestos, the 
EPA does not consider ‘emu picking’ an adequate control measure.  



Page 2 

 

You must revise the AMP based of the results of assessment of the extent of asbestos contamination. 
A revised AMP must be provided to the EPA by no later than 5pm 23 February 2018.  
 
If you have any questions regarding this matter, please contact Melissa Ward on 9995 5747. 
 
Yours sincerely 
 

 
DEANNE PITTS 
A/Unit Head Waste Compliance  
Environment Protection Authority  















































































































































































Certificate of Analysis

JBS & G Australia (NSW) P/L
Level 1, 50 Margaret St
Sydney
NSW 2000

Attention: Michael Samuel
Report 591807-AID
Project Name MAROUBRA
Project ID 54640
Received Date Mar 29, 2018
Date Reported Apr 04, 2018

Methodology:
Asbestos Fibre
Identification

Conducted in accordance with the Australian Standard AS 4964 – 2004: Method for the Qualitative Identification of
Asbestos in Bulk Samples and in-house Method LTM-ASB-8020 by polarised light microscopy (PLM) and dispersion
staining (DS) techniques.
NOTE: Positive Trace Analysis results indicate the sample contains detectable respirable fibres.

Unknown Mineral
Fibres

Mineral fibres of unknown type, as determined by PLM with DS, may require another analytical technique, such as
Electron Microscopy, to confirm unequivocal identity.
NOTE: While Actinolite, Anthophyllite and Tremolite asbestos may be detected by PLM with DS, due to variability in the
optical properties of these materials, AS4964 requires that these are reported as UMF unless confirmed by an
independent technique.

Subsampling Soil
Samples

The whole sample submitted is first dried and then passed through a 10mm sieve followed by a 2mm sieve. All fibrous
matter greater than 10mm, greater than 2mm as well as the material passing through the 2mm sieve are retained and
analysed for the presence of asbestos. If the sub 2mm fraction is greater than approximately 30 to 60g then a sub-
sampling routine based on ISO 3082:2009(E) is employed.
NOTE: Depending on the nature and size of the soil sample, the sub-2 mm residue material may need to be sub-
sampled for trace analysis, in accordance with AS 4964-2004.

Bonded asbestos-
containing material
(ACM)

The material is first examined and any fibres isolated for identification by PLM and DS. Where required, interfering
matrices may be removed by disintegration using a range of heat, chemical or physical treatments, possibly in
combination.The resultant material is then further examined in accordance with AS 4964 - 2004.
NOTE: Even after disintegration it may be difficult to detect the presence of asbestos in some asbestos-containing bulk
materials using PLM and DS. This is due to the low grade or small length or diameter of the asbestos fibres present in
the material, or to the fact that very fine fibres have been distributed intimately throughout the materials. Vinyl/asbestos
floor tiles, some asbestos-containing sealants and mastics, asbestos-containing epoxy resins and some ore samples are
examples of these types of material, which are difficult to analyse.

Limit of Reporting The performance limitation of the AS4964 method for inhomogeneous samples is around 0.1 g/kg (0.01% (w/w)). Where
no asbestos is found by PLM and DS, including Trace Analysis where required, this is considered to be at the nominal
reporting limit of 0.01 % (w / w).The examination of large sample sizes(500 mL is recommended) may improve the
likelihood of identifying ACM in the > 2mm fraction.The NEPM screening level of 0.001 % (w / w) asbestos in soil for
FA(friable asbestos) and AF(asbestos fines) then applies where they are able to be quantified by gravimetric
procedures.This quantitative screening is not generally applicable to FF(free fibres) and results of Trace Analysis are
referred.
NOTE: NATA News March 2014, p.7, states in relation to AS4964: “This is a qualitative method with a nominal reporting
limit of 0.01%” and that currently in Australia “there is no validated method available for the quantification of asbestos”.
Accordingly, NATA Accreditation does not cover the performance of this service (indicated with an asterisk).
This report is consistent with the analytical procedures and reporting recommendations in the National Environment
Protection (Assessment of Site Contamination) Measure, 2013 (as amended) and the Western Australia Guidelines for
the Assessment, Remediation and Management of Asbestos-Contaminated Sites in Western Australia, 2009, including
supporting document Recommended Procedures for Laboratory Analysis of Asbestos in Soil, June 2011.

Date Reported: Apr 04, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Accredited for compliance with ISO/IEC 17025–Testing
The results of the tests, calibrations and/or
measurements included in this document are traceable
to Australian/national standards.
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this,
some of the method reference information on reports has changed. However, no substantive change has been
made to our laboratory methods, and as such there is no change in the validity of current or previous results
(regarding both quality and NATA accreditation).

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results
should testing be performed outside the recommended holding time.

Description Testing Site Extracted Holding Time
Asbestos - LTM-ASB-8020 Sydney Mar 29, 2018 Indefinite

Date Reported: Apr 04, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
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Internal Quality Control Review and Glossary
General
1. QC data may be available on request.

2. All soil results are reported on a dry basis, unless otherwise stated.

3. Samples were analysed on an 'as received' basis.

4. This report replaces any interim results previously issued.

Holding Times
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001).

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the Sample
Receipt Advice.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported.

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control.

Units
% w/w: weight for weight basis grams per kilogram

Filter loading: fibres/100 graticule areas

Reported Concentration: fibres/mL

Flowrate: L/min

Terms
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis

LOR Limit of Reporting

COC Chain of Custody

SRA Sample Receipt Advice

ISO International Standards Organisation

AS Australian Standards

WA DOH Western Australia Department of Health

NOHSC National Occupational Health and Safety Commission

ACM Bonded asbestos-containing material means any material containing more than 1% asbestos and comprises asbestos-containing-material which is in sound condition,
although possibly broken or fragmented, and where the asbestos is bound in a matrix such as cement or resin. Common examples of ACM include but are not limited
to: pipe and boiler insulation, sprayed-on fireproofing, troweled-on acoustical plaster, floor tile and mastic, floor linoleum, transite shingles, roofing materials, wall and
ceiling plaster, ceiling tiles, and gasket materials. This term is restricted to material that cannot pass a 7 mm x 7 mm sieve. This sieve size is selected because it
approximates the thickness of common asbestos cement sheeting and for fragments to be smaller than this would imply a high degree of damage and hence potential
for fibre release.

FA FA comprises friable asbestos material and includes severely weathered cement sheet, insulation products and woven asbestos material. This type of friable asbestos
is defined here as asbestos material that is in a degraded condition such that it can be broken or crumbled by hand pressure. This material is typically unbonded or
was previously bonded and is now significantly degraded (crumbling).

PACM Presumed Asbestos-Containing Material means thermal system insulation and surfacing material found in buildings, vessels, and vessel sections constructed no later
than 1980 that are assumed to contain greater than one percent asbestos but have not been sampled or analyzed to verify or negate the presence of asbestos.

AF Asbestos fines (AF) are defined as free fibres, or fibre bundles, smaller than 7mm. It is the free fibres which present the greatest risk to human health, although very
small fibres (< 5 microns in length) are not considered to be such a risk. AF also includes small fragments of bonded ACM that pass through a 7 mm x 7 mm sieve.
(Note that for bonded ACM fragments to pass through a 7 mm x 7 mm sieve implies a substatntial degree of damage which increases the potential for fibre release.)

AC Asbestos cement means a mixture of cement and asbestos fibres (typically 90:10 ratios).

Date Reported: Apr 04, 2018
Eurofins | mgt Unit F3, Building F, 16 Mars Road, Lane Cove West, NSW, Australia, 2066

ABN : 50 005 085 521 Telephone: +61 2 9900 8400
Page 31 of 
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Comments
Samples Ma34821 & Ma34881 received was less than the nominal 500mL as recommended in Section 4.10 of the NEPM Schedule B1 - Guideline
on Investigation Levels for Soil and Groundwater.

Sample Integrity
Custody Seals Intact (if used) N/A
Attempt to Chill was evident Yes
Sample correctly preserved Yes
Appropriate sample containers have been used Yes
Sample containers for volatile analysis received with minimal headspace Yes
Samples received within HoldingTime Yes
Some samples have been subcontracted No

Qualifier Codes/Comments
Code Description
N/A Not applicable

Asbestos Counter/Identifier:
Laxman Dias Senior Analyst-Asbestos (NSW)

Authorised by:
Sayeed Abu Senior Analyst-Asbestos (NSW)

Glenn Jackson
National Operations Manager

- Indicates Not Requested
* Indicates NATA accreditation does not cover the performance of this service
Uncertainty data is available on request
Eurofins | mgt shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins | mgt be liable for consequential damages including, but not
limited to, lost profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received.
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ABN – 50 005 085 521       e.mail : EnviroSales@eurofins.com       web : www.eurofins.com.au

MelbourneMelbourneMelbourneMelbourne
3-5 Kingston Town Close
Oakleigh Vic 3166
Phone : +61 3 8564 5000
NATA # 1261
Site # 1254 & 14271

SydneySydneySydneySydney
Unit F3, Building F
16 Mars Road
Lane Cove West NSW 2066
Phone : +61 2 9900 8400
NATA # 1261 Site # 18217

BrisbaneBrisbaneBrisbaneBrisbane
1/21 Smallwood Place
Murarrie QLD 4172
Phone : +61 7 3902 4600
NATA # 1261 Site # 20794

PerthPerthPerthPerth
2/91 Leach Highway
Kewdale WA 6105
Phone : +61 8 9251 9600
NATA # 1261 Site # 23736

Environmental Laboratory
Air Analysis
Water Analysis
Soil Contamination Analysis

NATA Accreditation
Stack Emission Sampling & Analysis
Trade Waste Sampling & Analysis
Groundwater Sampling & Analysis

38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience38 Years of Environmental Analysis & Experience

Sample Receipt AdviceSample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Company name: JBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/LJBS & G Australia (NSW) P/L

Contact name: Michael Samuel
Project name: MAROUBRA
Project ID: 54640
COC number: 012033-012039
Turn around time: 2 Day
Date/Time received: Mar 29, 2018 4:44 PM
Eurofins | mgt reference: 591807591807591807591807

Sample informationSample informationSample informationSample information

A detailed list of analytes logged into our LIMS, is included in the attached summary table.

Sample Temperature of a random sample selected from the batch as recorded by Eurofins | mgt
Sample Receipt : 22.1 degrees Celsius.

All samples have been received as described on the above COC.

COC has been completed correctly.

Attempt to chill was evident.

Appropriately preserved sample containers have been used.

All samples were received in good condition.

Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times.

Appropriate sample containers have been used.

Split sample sent to requested external lab.

Some samples have been subcontracted.

Custody Seals intact (if used).

NotesNotesNotesNotes
TP34_0-0.1 & TP62_2.0-3.0 not received; analysis cancelled. Additional samples TP33_0-0.1 & TP63_2.0-3.0
placed on hold

Contact notesContact notesContact notesContact notes
If you have any questions with respect to these samples please contact:

Nibha Vaidya on Phone : +61 (2) 9900 8400 or by e.mail: NibhaVaidya@eurofins.com

Results will be delivered electronically via e.mail to Michael Samuel - msamuel@jbsg.com.au.

Note: A copy of these results will also be delivered to the general JBS & G Australia (NSW) P/L email address.















































0 1 2 3

Fines d_Fines Bonded d_Bonded

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

627615063 0 272727273 0

009259259 1 272727273 0

656455142 05.45454545 1

777202073 083.6363636 1

0.79787234 02.72727273 1

951086957 11.81818182 1

736196319 0 272727273 0

7.14285714 1025.454545 1

0.68376068 101.8181818 1

639658849 0 400 1

677200903 043.6363636 1

881057269 074.5454545 1

820793434 0109.090909 1

271692745 1 272727273 0

902255639 054.5454545 1

162921348 1 272727273 0

827586207 0400.137931 1

842696629 043.6363636 1

4.87481591 183.6363636 1

3.47826087 172.7272727 1

787401575 0 272727273 0

890207715 0 272727273 0

046480744 1316.363636 1

0794044670 1254.545455 1

911854103 065.4545455 1

736196319 0 272727273 0

2.17898833 105.4545455 1

796812749 0 272727273 0

841514727 0 272727273 0

037037037 167.2727273 1

774193548 0 272727273 0

667408231 0 272727273 0

022146508 0 272727273 0

578947368 0 272727273 0

722891566 0 272727273 0

747198007 0 272727273 0

455357143 1 272727273 0

709219858 0 40 1

864553314 08.18181818 1

827586207 0 272727273 0

612870276 0 272727273 0

102941176 0 272727273 0

821917808 0 272727273 0

715990453 0 272727273 0

826446281 0 272727273 0

809716599 0 272727273 0

872093023 0 272727273 0

807537012 0 272727273 0

814111262 0 272727273 0

0.8 0 726.2 1

688863375 0036.363636 1

7.08482676 1 272727273 0

0.76433121 0 272727273 0

802139037 0 272727273 0

791556728 0 272727273 0

690448792 0 272727273 0
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715990453 0 272727273 0

706713781 0 272727273 0

0.71942446 0 272727273 0

732600733 0 272727273 0

732600733 0 272727273 0

779220779 0909.090909 1

857142857 0 272727273 0

938967136 0 272727273 0

1.01010101 0 272727273 0

845070423 0 272727273 0

791556728 063.6363636 1

679501699 009.0909091 1

0.85106383 050.9090909 1

907715582 00.90909091 1

956937799 03.63636364 1

860832138 04.54545455 1

829875519 0 272727273 0

775193798 0 272727273 0

840336134 0 272727273 0

626959248 0 272727273 0

802139037 056.3636364 1

242236025 0 272727273 0

0.72815534 0 272727273 1

688863375 0 272727273 0

860832138 012.7272727 1

052631579 0

956937799 0

104972376 0

814111262 0

911854103 0

1 1

505646173 1

6.29124005 1

684931507 0

465212876 1

4.76190476 1

6.09058403 1

648648649 0

571428571 0

154020385 1

4.71042471 1

8.65566038 1

824175824 0

18.4041184 1

362378976 1

18.0785124 1

03.0195382 1

234899329 1

535300316 1

723763571 1

031363088 1

722891566 0

80.9080326 1
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User Selectted Options

Date//Time of Commputation ProUCL 5.15/04/2018 3 3:32:43 PM

From File WorkSheet..xls

Full  Precision OFF

CConfidence C Coefficient 95%

Number of   Bootstrap O Operations 2000

Total N Number of Ob bservations 109 Number o   of Distinct Ob bservations 97

Number r of Detects 32 NNumber of N Non-Detects 77

Nummber of Distinct Detects 32 Number  of Distinct N Non-Detects 65

Minimmum Detect 0.724 Minimum N Non-Detect 0.571

Maximmum Detect 503 Maximum N Non-Detect 1.579

Variannce Detects 7764 Percent N Non-Detects 70.64%

Meean Detects 30.54 SSD Detects 88.11

Median Detects 8.345 CCV Detects 2.885

Skewneess Detects 5.296 Kurtoosis Detects 29.07

MMean of Loggged Detects 2.201 SD of Loggged Detects 1.435

Shaapiro Wilk Te est Statistic 0.322

5% Shaapiro Wilk Cr ritical Value 0.93 Deetected Data a Not Norma  l at 5% Signnificance Levvel

Lilliefors Te est Statistic 0.376

5% % Lilliefors Cr ritical Value 0.154 Deetected Data a Not Norma  l at 5% Signnificance Levvel

KM Mean 9.375 KM S Standard Err ror of Mean 4.762

KM SD 48.93 95% KM  (BCA) UCL 20.13

95%  KM (t) UCL 17.28 995% KM (Perrcentile Boottstrap) UCL 18.61

95% K KM (z) UCL 17.21 955% KM Bootsstrap t UCL 42.24

90% KM Chebbyshev UCL 23.66 955% KM Chebbyshev UCL 30.13

97.5% KM Chebbyshev UCL 39.11 999% KM Chebbyshev UCL 56.75

A-D Te est Statistic 1.88

5% A-D Cr ritical Value 0.809 Detected d Data Not G Gamma Distrributed at 5%  % Significancce Level

K-S Te est Statistic 0.193

5% K-S Cr ritical Value 0.164 Detected d Data Not G Gamma Distrributed at 5%  % Significancce Level

k k hat (MLE) 0.519 k sta ar (bias correected MLE) 0.491

Theta a hat (MLE) 58.9 Theta sta ar (bias correected MLE) 62.23

nu u hat (MLE) 33.19 nu star (bias s corrected) 31.41

Meaan (detects) 30.54

GRROS may no   ot be used w when data se   et has > 50% % NDs with m many tied obs servations a   at multiple D Ls

GRROS may not t be used wh hen kstar of   detects is sm mall such as  s <1.0, espeecially when  the sample  size is smal  l (e.g., <15-220)

For s such situationns, GROS m method may y yield incorreect values of   UCLs and B BTVs

Thiis is especiaally true whe  n the sample e size is smaall.

For gamma a distributed  detected da ata, BTVs an nd UCLs may y be computted using ga amma distribbution on KM  M estimates
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Minimum 0.01 Mean 8.974

Maximum 503 Median 0.01

SD 49.23 CV 5.486

k k hat (MLE) 0.159 k sta ar (bias correected MLE) 0.16

Theta a hat (MLE) 56.53 Theta sta ar (bias correected MLE) 55.91

nu u hat (MLE) 34.61 nu star (bias s corrected) 34.99

Adjusted L Level of Signnificance (β) 0.0478

Approxximate Chi S Square Value e (34.99, α) 22.46 Addjusted Chi S Square Value e (34.99, β) 22.32

95% % Gamma A pproximate U UCL (use wh hen n>=50) 13.98 95% Gamma Adjusted d UCL (use w when n<50) 14.07

Mean (KM) 9.375 SD (KM) 48.93

Varriance (KM) 2394 SE of   Mean (KM) 4.762

k hat (KM) 0.0367 k star (KM) 0.0418

nnu hat (KM) 8.003 nnu star (KM) 9.116

theeta hat (KM) 255.4 thetta star (KM) 224.2

80% g gamma perccentile (KM) 0.628 90% g gamma perccentile (KM) 10.98

95% g gamma perccentile (KM) 46.09 99% g gamma perccentile (KM) 218.1

Approoximate Chi  Square Valuue (9.12, α) 3.397 AAdjusted Chi  Square Valuue (9.12, β) 3.351

95% Ga amma Approoximate KM-UCL (use wh hen n>=50) 25.16 95% Gamma A Adjusted KMM-UCL (use w when n<50) 25.51

Shaapiro Wilk Te est Statistic 0.972

5% Shaapiro Wilk Cr ritical Value 0.93 Deteccted Data ap pear Lognorrmal at 5% S Significance  Level

Lilliefors Te est Statistic 0.0686

5% % Lilliefors Cr ritical Value 0.154 Deteccted Data ap pear Lognorrmal at 5% S Significance  Level

Mean in Oriiginal Scale 9.046 Mean in  n Log Scale -0.996

SD in Oriiginal Scale 49.22 SD in  n Log Scale 2.255

95% t UCL L (assumes  normality of  f ROS data) 16.87 95% Pe ercentile Boootstrap UCL 18.05

955% BCA Boootstrap UCL 22.98 95% Bootsstrap t UCL 42.03

995% H-UCL  (Log ROS) 10.32

KM Meaan (logged) 0.258 KM M Geo Mean 1.294

KM S SD (logged) 1.469 95% Cr itical H Valu  e (KM-Log) 2.691

KKM Standard  Error of Meaan (logged) 0.143 95% H-UCL L (KM -Log) 5.567

KM S SD (logged) 1.469 95% Cr itical H Valu  e (KM-Log) 2.691

KKM Standard  Error of Meaan (logged) 0.143

Mean in Oriiginal Scale 9.255 Mean in  n Log Scale 0.00218

SD in Oriiginal Scale 49.18 SD in  n Log Scale 1.624

95% t UC CL (Assumes s normality) 17.07 95% H H-Stat UCL 5.866

KM H-UCL 5.567
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Note: : Suggestionns regarding  the selectioon of a 95%  UCL are pro ovided to he lp the user t   to select the  most approopriate 95% U UCL.

Reccommendatioons are baseed upon data a size, data d distribution,  and skewneess.

Thesse recommeendations are  e based upoon the result  ts of the simulation studiies summariized in Singhh, Maichle, a and Lee (2006).

Howeveer, simulatioons results w will not cover r all Real Woorld data setts; for additioonal insight t the user may y want to co onsult a statistician.

Total N Number of Ob bservations 81 Number o   of Distinct Ob bservations 34

Number r of Detects 34 NNumber of N Non-Detects 47

Nummber of Distinct Detects 34 Number  of Distinct N Non-Detects 1

Minimmum Detect 7.273 Minimum N Non-Detect 7.273

Maximmum Detect 1909 Maximum N Non-Detect 7.273

Variannce Detects 209125 Percent N Non-Detects 58.02%

Meean Detects 523 SSD Detects 457.3

Median Detects 449.1 CCV Detects 0.874

Skewneess Detects 1.031 Kurtoosis Detects 1.033

MMean of Loggged Detects 5.615 SD of Loggged Detects 1.458

Shaapiro Wilk Te est Statistic 0.906

5% Shaapiro Wilk Cr ritical Value 0.933 Deetected Data a Not Norma  l at 5% Signnificance Levvel

Lilliefors Te est Statistic 0.13

5% % Lilliefors Cr ritical Value 0.15 Deteected Data a appear Normmal at 5% Sig gnificance Le evel

KM Mean 223.7 KM S Standard Err ror of Mean 43.68

KM SD 387.3 95% KM  (BCA) UCL 300.1

95%  KM (t) UCL 296.4 995% KM (Perrcentile Boottstrap) UCL 297.2

95% K KM (z) UCL 295.6 955% KM Bootsstrap t UCL 313

90% KM Chebbyshev UCL 354.8 955% KM Chebbyshev UCL 414.1

97.5% KM Chebbyshev UCL 496.5 999% KM Chebbyshev UCL 658.3

A-D Te est Statistic 0.616

5% A-D Cr ritical Value 0.78 Detected d data appear  Gamma Dis stributed at 5 5% Significance Level

K-S Te est Statistic 0.142

5% K-S Cr ritical Value 0.156 Detected d data appear  Gamma Dis stributed at 5 5% Significance Level

k k hat (MLE) 0.906 k sta ar (bias correected MLE) 0.846

Theta a hat (MLE) 577.2 Theta sta ar (bias correected MLE) 618.3

nu u hat (MLE) 61.62 nu star (bias s corrected) 57.51

Meaan (detects) 523

GRROS may no   ot be used w when data se   et has > 50% % NDs with m many tied obs servations a   at multiple D Ls

GRROS may not t be used wh hen kstar of   detects is sm mall such as  s <1.0, espeecially when  the sample  size is smal  l (e.g., <15-220)

For s such situationns, GROS m method may y yield incorreect values of   UCLs and B BTVs

Thiis is especiaally true whe  n the sample e size is smaall.

For gamma a distributed  detected da ata, BTVs an nd UCLs may y be computted using ga amma distribbution on KM  M estimates

Minimum 0.01 Mean 219.7

Maximum 1909 Median 0.01

SD 391.9 CV 1.784

k k hat (MLE) 0.14 k sta ar (bias correected MLE) 0.143
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Theta a hat (MLE) 1574 Theta sta ar (bias correected MLE) 1540

nu u hat (MLE) 22.62 nu star (bias s corrected) 23.11

Adjusted L Level of Signnificance (β) 0.047

Approxximate Chi S Square Value e (23.11, α) 13.18 Addjusted Chi S Square Value e (23.11, β) 13.04

95% % Gamma A pproximate U UCL (use wh hen n>=50) 385.4 95% Gamma Adjusted d UCL (use w when n<50) 389.4

Mean (KM) 223.7 SD (KM) 387.3

Varriance (KM) 149972 SE of   Mean (KM) 43.68

k hat (KM) 0.334 k star (KM) 0.33

nnu hat (KM) 54.07 nnu star (KM) 53.4

theeta hat (KM) 670.3 thetta star (KM) 678.7

80% g gamma perccentile (KM) 350.4 90% g gamma perccentile (KM) 651.8

95% g gamma perccentile (KM) 992.5 99% g gamma perccentile (KM) 1868

Approxximate Chi S Square Value e (53.40, α) 37.62 Addjusted Chi S Square Value e (53.40, β) 37.38

95% Ga amma Approoximate KM-UCL (use wh hen n>=50) 317.6 95% Gamma A Adjusted KMM-UCL (use w when n<50) 319.7

Shaapiro Wilk Te est Statistic 0.885

5% Shaapiro Wilk Cr ritical Value 0.933 Deteected Data N Not Lognormmal at 5% Sig gnificance Le evel

Lilliefors Te est Statistic 0.202

5% % Lilliefors Cr ritical Value 0.15 Deteected Data N Not Lognormmal at 5% Sig gnificance Le evel

Mean in Oriiginal Scale 227.3 Mean in  n Log Scale 3.46

SD in Oriiginal Scale 387.8 SD in  n Log Scale 2.335

95% t UCL L (assumes  normality of  f ROS data) 299 95% Pe ercentile Boootstrap UCL 299.7

955% BCA Boootstrap UCL 314.5 95% Bootsstrap t UCL 313.5

995% H-UCL  (Log ROS) 1305

KM Meaan (logged) 3.508 KM M Geo Mean 33.39

KM S SD (logged) 2.019 95% Cr itical H Valu  e (KM-Log) 3.383

KKM Standard  Error of Meaan (logged) 0.228 95% H-UCL L (KM -Log) 550.2

KM S SD (logged) 2.019 95% Cr itical H Valu  e (KM-Log) 3.383

KKM Standard  Error of Meaan (logged) 0.228

Mean in Oriiginal Scale 221.6 Mean in  n Log Scale 3.106

SD in Oriiginal Scale 390.9 SD in  n Log Scale 2.343

95% t UC CL (Assumes s normality) 293.9 95% H H-Stat UCL 938.1

95%  KM (t) UCL 296.4

WWhen a data a set follows s an approximmate (e.g., n normal) distriibution passsing one of th he GOF testt

Whhen applicabble, it is sugggested to us se a UCL bas sed upon a   distribution ( (e.g., gamma) passing b both GOF te ests in ProUCCL

Note: : Suggestionns regarding  the selectioon of a 95%  UCL are pro ovided to he lp the user t   to select the  most approopriate 95% U UCL.
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Reccommendatioons are baseed upon data a size, data d distribution,  and skewneess.

Thesse recommeendations are  e based upoon the result  ts of the simulation studiies summariized in Singhh, Maichle, a and Lee (2006).

Howeveer, simulatioons results w will not cover r all Real Woorld data setts; for additioonal insight t the user may y want to co onsult a statistician.




