
 
 
 

PO Box 4405 
East Gosford, NSW 2250 

M 0466 385 221 
ben@benvirongroup.com.au 
www.benvirongroup.com.au 

ABN 52 119 978 063 
 

 
 
 
 

PRELIMINARY SITE INVESTIGATION (PSI) 
 
 
 

1 Station Lane, Penrith NSW  
 
 
 
 

Prepared for 
 
 

Station Lane Pty Ltd 

ATF 

The Station Lane Trust 

 

 

July 2018 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 2 of 74 

 

 

© Benviron Group 

DOCUMENT CONTROL REGISTER 
 

Document Information 

Job Number  E1857 

Document Number  1

Report Title  Preliminary Site Investigation (PSI) 

Site Address  1 Station Lane, Penrith NSW  

Prepared for  Station Lane Pty Ltd 

ATF The Station Lane Trust  

 

Document Review 

Revision Number  Date Issued  Description  Issued By 

0  02/07/2018 Initial Issue Ben Buckley

       

 

Distribution Register

Distribution Method  Custodian  Issued to 

Electronic  B. Buckley  Benviron Group Office 

Electronic  A.Saouma Station Lane Pty Ltd 

ATF The Station Lane Trust 

 

Authorisation and Release 

  Signature  Name  Date 

Author 
 

Ray Liu  02/07/2018 

Author 
 

 
Benjamin Buckley  02/07/2018 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 3 of 74 

 

 

© Benviron Group 

ABBREVIATIONS 

 

AIP  Australian Institute of Petroleum 
Ltd 

QA/QC  Quality Assurance, Quality Control 

ANZECC  Australian and New Zealand 
Environment and Conservation 
Council 

RAC  Remediation Acceptance Criteria 

AST  Aboveground Storage Tank  RAP  Remediation Action Plan 

BGL  Below Ground Level  RPD  Relative Percentage Difference 

BTEX  Benzene, Toluene, Ethyl benzene 
and Xylene 

SAC  Site Assessment Criteria 

COC  Chain of Custody  SVC  Site Validation Criteria 

DA  Development Approval  SWL  Standing Water Level 

DP  Deposited Plan  TCLP  Toxicity Characteristics Leaching 
Procedure 

DQOs  Data Quality Objectives TPH Total Petroleum Hydrocarbons

EPA  Environment Protection Authority UCL Upper Confidence Limit 

ESA  Environmental Site Assessment  UST  Underground Storage Tank 

HIL  Health‐Based Soil Investigation 
Level 

VHC  Volatile Halogenated Compounds 

LGA  Local Government Area  VOC  Volatile Organic Compounds 

NEHF  National Environmental Health 
Forum 

DPI  Department of Primary Industries 

NEPC  National Environmental Protection 
Council 

NHMRC  National Health and Medical 
Research Council 

   

OCP  Organochlorine Pesticides     

OPP  Organophosphate Pesticides     

PAH  Polycyclic Aromatic Hydrocarbon     

PCB  Polychlorinated Biphenyl     

PID  Photo Ionisation Detector     

PQL  Practical Quantitation Limit

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 4 of 74 

 

 

© Benviron Group 

TABLE OF CONTENTS 

1.0  INTRODUCTION .................................................................................................................................. 10 

2.0  OBJECTIVE ........................................................................................................................................... 11 

3.0  SCOPE OF WORKS ............................................................................................................................... 11 

4.0  SITE IDENTIFICATION .......................................................................................................................... 12 

4.1  SITE IDENTIFICATION ............................................................................................................... 12 

5.0  SITE HISTORY AND PROPOSED DEVELOPMENT................................................................................. 13 

5.1  UNDERGROUND SERVICES ...................................................................................................... 13 

5.2  REVIEW OF HISTORICAL MAPS ............................................................................................... 13 

5.3  REVIEW OF AERIAL PHOTOGRAPHS ...................................................................................... 14 

5.4  TITLE SEARCH ............................................................................................................................. 15 

5.5  NSW EPA RECORDS .................................................................................................................... 16 

5.6  NSW EPA POEO REGISTER ........................................................................................................ 17 

5.7  SECTION 149(2) PLANNING CERTIFICATE ............................................................................. 17 

5.8  SAFEWORK RECORDS ............................................................................................................... 19 

5.9  ANECDOTAL EVIDENCE ........................................................................................................... 19 

5.10  SUMMARY OF SITE HISTORY .................................................................................................. 20 

5.11  INTEGRITY ASSESSMENT ......................................................................................................... 21 

5.12  PROPOSED DEVELOPMENT ...................................................................................................... 21 

6.0  SITE CONDITION AND SURROUNDING ENVIRONMENT .................................................................... 22 

7.0  SITE INSPECTION ................................................................................................................................ 25 

7.1  SITE OBSERVATIONS ................................................................................................................. 25 

8.0  CONCEPTUAL SITE MODEL (CSM) ...................................................................................................... 27 

9.0  REVIEW OF DATA QUALITY OBJECTIVES ............................................................................................ 32 

10.0  PRELIMINARY SOIL INVESTIGATION .................................................................................................. 37 

10.1  SOIL ASSESSMENT ..................................................................................................................... 37 

10.2  SAMPLING DENSITY AND RATIONALE ................................................................................. 38 

10.3  SAMPLING METHODOLOGY .................................................................................................... 38 

11.0  QUALITY ASSURANCE / QUALITY CONTROL ...................................................................................... 39 

11.1  GENERAL QA/QC ......................................................................................................................... 39 

11.2  SAMPLE CONTAINERS ............................................................................................................... 39 

11.3  DECONTAMINATION .................................................................................................................. 40 

11.4  SAMPLE TRACKING, IDENTIFICATION AND HOLDING TIMES ........................................ 41 

11.5  SAMPLE TRANSPORT ................................................................................................................. 41 

11.6  TRIP SPIKE .................................................................................................................................... 41 

11.7  TRIP BLANK ................................................................................................................................. 42 

11.8  LABORATORY QA/QC ................................................................................................................ 42 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 5 of 74 

 

 

© Benviron Group 

12.0  SITE ASSESSMENT CRITERIA ............................................................................................................... 43 

12.1  SOILS .............................................................................................................................................. 43 

12.1.1  HEALTH INVESTIGATION LEVELS (HILS) ..................................................................... 43 

12.1.2  HEALTH SCREENING LEVELS (HSLS) ............................................................................. 45 

12.1.3  (EILS) AND (ESLS)................................................................................................................ 46 

12.2  ASBESTOS ..................................................................................................................................... 50 

13.0  SOIL RESULTS ...................................................................................................................................... 51 

13.1  HEAVY METALS .......................................................................................................................... 51 

13.2  HEATH INVESTIGATION LEVELS ............................................................................................ 51 

13.3  ECOLOGICAL INVESTIGATION LEVELS ................................................................................ 51 

13.4  TRH, BTEX, NAPHTHALENE &/OR BENZO (A) PYRENE ..................................................... 51 

13.5  HEATH SCREENING LEVELS .................................................................................................... 51 

13.6  ECOLOGICAL SCREENING LEVELS ........................................................................................ 52 

13.7  PAH, OCP & PCB .......................................................................................................................... 52 

13.8  HEATH INVESTIGATION LEVELS ............................................................................................ 52 

13.9  EILS & ESLS .................................................................................................................................. 53 

13.10 ASBESTOS ..................................................................................................................................... 53 

14.0  DISCUSSION ........................................................................................................................................ 54 

14.1  SOILS .............................................................................................................................................. 54 

14.2  GROUNDWATER QUALITY ....................................................................................................... 55 

14.3  DATA GAP ..................................................................................................................................... 55 

14.4  DUTY TO REPORT ....................................................................................................................... 55 

15.0  CONCLUSION AND RECOMMENDATION ........................................................................................... 57 

16.0  LIMITATIONS ...................................................................................................................................... 58 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 6 of 74 

 

 

© Benviron Group 

LIST OF TABLES 

Table 1: Site Identification Review ................................................................................... 12 

Table 2 Review of Aerial Photographs .............................................................................. 14 

Table 3 Historical land title data ....................................................................................... 15 

Table 4: Site Condition and Surrounding Environment Review ....................................... 22 

Table 5: Site Inspection Review ........................................................................................ 25 

Table 6: Areas and Contaminants of Concern .................................................................. 27 

Table 7: Potentially Contaminated Media ........................................................................ 27 

Table 8: Sampling Information ‐ Soil ................................................................................. 37 

Table 9:  QA/QCs Frequencies .......................................................................................... 39 

Table 10: Health Investigation Levels (HIL) Criteria for Soil Contaminants ...................... 44 

Table 11: Health Screening Levels (HSL) Criteria .............................................................. 46 

Table 12: Ecological Investigation Levels (EIL) and Ecological Screening Levels (ESL) 

Criteria .................................................................................................... 49 

Table 13: Health Screening Levels for Asbestos ............................................................... 50 

 

 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 7 of 74 

 

 

© Benviron Group 

 

 

 

LIST OF APPENDICES 

 

Figure 1  Site Locality 

Figure 2  Site Features & Borehole Location Plan

   

   

Appendix A  DBYD Plans 

Appendix B  Historical Aerial Photographs 

Appendix C  Land Title Information 

Appendix D   NSW EPA Records 

Appendix E   Section 149 Planning Certificate 

Appendix F   Site Photographs  

Appendix G   Proposed Development Plans  

Appendix H   Salinity Risk Map 

Appendix I  DPI (Office of Water) Database Records 

Appendix J  Bureau of Meteorology 

Appendix K  Borehole Logs 

Appendix L  NATA Accredited Laboratory Certificates 

Appendix M  Summary Table 

 

 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 8 of 74 

 

 

© Benviron Group 

EXECUTIVE SUMMARY 
 

Benviron Group was  appointed by Station  Lane Pty  Ltd ATF The Station  Lane Trust  to 

undertake  a  Preliminary  Site  Investigation  (PSI)  for  the  property  situated  at  1  Station 

Lane, Penrith NSW (“the site”).  

 

Refer to Figure 1 ‐ Site Locality and Figure 2 ‐ Site Features &Borehole Locations Plan. 

 

The  site  is  currently  occupied  by  one  single  storey  residential  type  dwelling  and  is 

proposed  to  be  redeveloped  into  a  six‐storey  residential  flat  building  with  two‐level 

basement and landscape areas.  

 

A site visit was undertaken on 05th June 2018. Fieldwork and reporting was conducted in 

general  accordance with  the Benviron Group proposal  and with  reference  to  relevant 

regulatory criteria and Benviron Group fieldwork protocols. 

 

The preliminary soil assessment revealed the following: 

 

 The  laboratory  results  for  all  soil  samples  were  below  the  adopted  detection 

limits and/or the relevant guideline criteria.  

 No asbestos was detected in the soil sample analysed. 

 

The  following  areas  identified  in  the  CSM  as  a  potential  concern  are  addressed  as 

follows: 

 Historical uses; 

 Areas of potential filling (underground services, beneath buildings and driveway 

areas); 
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 Carpark areas / driveways where  leaks and spills  from cars may have occurred; 

and 

 Degrading building features. 

 

Based on the results of this investigation it is considered that the risks to human health 

and  the  environment  associated with  soil  and  groundwater  contamination  at  the  site 

are  low  in  the  context  of  the  proposed  use  of  the  site.  The  site  is  suitable  for  the 

proposed development, subject to the following recommendations: 

 

 Any  soil  requiring  removal  from  the  site,  as  part  of  future  site  works, 

should  be  classified  in  accordance  with  the  “Waste  Classification 

Guidelines, Part 1: Classifying Waste” NSW EPA (2014). 

 An Asbestos Clearance Certificate  is  recommended to be completed once 

all existing buildings are structures have been demolished.  

 

If  during  any  potential  site works  any  significant  unexpected  occurrence  is  identified, 

site  works  should  cease  in  that  area,  at  least  temporarily,  and  the  environmental 

consultant  should  be  notified  immediately  to  set  up  a  response  to  this  unexpected 

occurrence. 

 

Thank  you  for  the  opportunity  of  undertaking  this  work.  We  would  be  pleased  to 

provide further information on any aspects of this report. 
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1.0 INTRODUCTION 

Benviron Group was  appointed by Station  Lane Pty  Ltd ATF The Station  Lane Trust  to 

undertake  a  Preliminary  Site  Investigation  (PSI)  for  the  property  situated  at  1  Station 

Lane, Penrith NSW (“the site”).  

 

Refer to Figure 1 ‐ Site Locality and Figure 2 ‐ Site Features &Borehole Locations Plan. 

 

The  site  is  currently  occupied  by  one  single  storey  residential  type  dwelling  and  is 

proposed  to  be  redeveloped  into  a  six‐storey  residential  flat  building  with  two‐level 

basement and landscape areas.  

 

This  PSI  has  been  requested  determine  the  potential  for  onsite  contamination  arising 

from any areas of concern located within the site and its surrounding area. This report 

shall  provide  a  preliminary  assessment  of  any  site  contamination  and,  if  required, 

provide a basis for a more detailed investigation.  

 

A site visit was undertaken on 05th June 2018. Fieldwork and reporting was conducted in 

general  accordance with  the Benviron Group proposal  and with  reference  to  relevant 

regulatory criteria and Benviron Group fieldwork protocols. 

 

Soils  sampled across  the Site were assessed against  the Site Acceptance Criteria  (SAC) 

provided  by  the National  Environment  Protection  (Assessment  of  Site  Contamination) 

Measure (NEPM 2013) Table 1A ‐ Residential B.  
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The  format of  this  report  closely  follows  that  recommended  in  the NSW Environment 

Protection  Authority  (EPA),  now  the  Office  of  Environment  and  Heritage  (OEH) 

"Guidelines for Consultants Reporting on Contaminated Sites" ‐ 2011. 

2.0 OBJECTIVE 

The objective of this PSI was to assess the potential for the soils and groundwater at the 

site to have been impacted by previous and current activities undertaken at or adjacent 

to the site and to assess the site suitability for the proposed development. 

 

This  report may also recommend additional  investigations and / or remediation works 

and possible strategies for the management of the site. 

 

3.0 SCOPE OF WORKS 

 

The scope of works for this PSI included: 

 Research  and  review  of  the  information  available,  including  previous 

environmental investigations, past and current titles, aerial photographs, EPA 

records  and  anecdotal  evidence,  site  survey,  site  records  on  waste 

management practices; 

 Site walkover,  including  research  of  the  location  of  sewers,  drains,  holding 

tanks and pits, spills, patches of discoloured vegetation, etc;  

 Quality  Assurance/Quality  Control  (QA/QC):  work  will  be  undertaken  in 

accordance  with  relevant  regulations  and  are  consistent  with  industry 

standards. 

 Preliminary soil sampling;  
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4.0 SITE IDENTIFICATION 

4.1 Site identification 

The site is identified as follows: 

Table 1: Site Identification Review 

Site Identifier  Site Details 

Site Location  1 Station Lane, Penrith NSW  

Lot/DP  Lot 2B DP161921 

Site Coordinates #   NE corner: Latitude: ‐33.75463, Longitude: 150.693348 

NW corner: Latitude: ‐33.754644, Longitude: 150.693179 

SE corner: Latitude: ‐33.754937, Longitude: 150.693131 

SW corner: Latitude: ‐33.75495, Longitude: 150.69294 

Parish  Mulgoa 

County  Cumberland 

Nearest Survey Marker  P,12635D, 58m SE  

Site Area #  663 m2

Local Government Area (LGA)  Penrith 

Zoning##  R4 – High Density Residential  

 

Surrounding Land Uses 

North Residential

South  Drainage line then community hall 

East  Street then Residential 

West Residential

Notes:  

# Refer to NSW LPI “Six Maps” https://maps.six.nsw.gov.au/  

## https://www.planningportal.nsw.gov.au/find‐a‐property 
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5.0 SITE HISTORY AND PROPOSED DEVELOPMENT 

5.1 Underground Services  

 

Dial  Before  You  Dig’  plans  were  requested  and  reviewed  for  the  Site.  Plans  were 

provided  by  Endeavour  Energy,  Jemena  Gas  West,  NBN  Co,  Roads  and  Maritime 

Services, Sydney Water and Telstra NSW. The plans did not indicate the presence of any 

major  underground  services  or  utility  easements  at  the  site with  the  exception  of  an 

NBN fibre optic cable and a Telstra cable.   

 

The NBN plan  and  Telstra  Plan  indicate  cables  entering  the  property  in  the  northeast 

corner and running diagonally to the centre. It is noted that these underground services 

are considered potential preferential pathways. 

 

Refer to Appendix A – DBYD Plans. 

 

5.2 Review of Historical Maps 

 

A search of the maps originally produced by Higinbotham & Robinson was undertaken. 

No relevant information was found. 
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5.3 Review of Aerial Photographs 

A number of aerial photographs obtained  from the NSW Department of  Lands and/or 

the  Land  and  Property  Information  Spatial  Information  Exchange  website  “Six  maps” 

were  reviewed  as  part  of  this  PSI.  Copies  of  the  aerial  photographs  are  kept  in  the 

offices of Benviron Group and are available for examination upon request. The results of 

this review are presented in the following table: 

 

Table 2 Review of Aerial Photographs 

Year  Site  Surrounding areas 

1943  Vacant  The site appeared to be 
Vacant block 

N: Residential 
S: Street then Vacant block 
E: Vacant then street 
W: Vacant block  

1956 
 

Vacant  No major changes. N: Residential 
S: Street then Vacant block 
E: Vacant then street 
W: Vacant block 

1970  Residential  A residential house was 
constructed between 1956 
and 1970.  

N: More Residential buildings  
S: Street then buildings 
E: Residential‐type building  then street 
W: Residential‐type building  in the southeast corner 

1994  Residential  No major changes. N: Residential 
S: Street then buildings 
E: Residential‐type building  then street 
W: Residential‐type building  

2005  Residential   No major changes No major changes

Six Maps  Residential  No major changes from the 
2005 aerial photograph. 

N: Residential 
S: Street then buildings 
E: Residential‐type building  then street 
W: Residential‐type buildings 

Current  As per inspection
 

The site is as inspected 
(section 7.1) 

As per inspection 

 

 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 15 of 74 

 

 

© Benviron Group 

The  aerial  photographs  indicate  the  site  had  been  vacant  since  at  least  1943.  And  a 

residential property was  constructed between 1956 and 1970.  It  remained as per  the 

residential use with possible  some minor  alterations  to  the buildings  (sheds/trees)  on 

the site.  

 

The  surrounding  land had been predominantly vacant and/or  residential  to  the north, 

east and west of the site and has remained residential in nature to the current date. The 

land to the south was identified as vacant land in the 1943. From 1956 to 1970, the land 

to the south had been commercial/ community buildings and the building remained the 

same shape until present date.  

 

Refer to Appendix B – Historical Aerial Photographs.  

 

5.4 Title search 

A  review  of  historical  documents  held  at  the  NSW  Department  of  Lands  offices  was 

undertaken to characterise the previous land use and occupiers of the site.  

 

Table 3 Historical land title data 

 

Lot 2B in DP16192 (1 Station Lane, Penrith NSW) 

Year  Proprietor  Company/Personal Occupation 

2017‐Current  Regina Leimanis   

1956 
Imants Leimanis
Rehina Leimanis 

 

1935  Fred Johnston 
 

Schoolteacher 
 

Before 1935  L.H. Byrnes   
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In summary, the land titles have indicated the following: 

 

 The  property  at  1  Station  Lane  has  been  owned by  private  individuals  from at 

least 1935 to the current date.   

 The land titles have revealed no concerns in relation to potential land use. 

 

Refer to Appendix C – Land Titles Information. 

 

5.5 NSW EPA Records 

 

The  NSW  EPA  publishes  records  of  contaminated  sites  under  Section  58  of  the 

Contaminated  Land Management  (CLM)  Act  1997.  The  notices  relate  to  investigation 

and/or remediation of site contamination considered to pose a significant risk of harm 

under the definition in the CLM Act. 

 

A  search  of  the  database  revealed  that  the  subject  site  is  not  listed.  One  property  is 

listed within the suburb of Penrith. However,  it  is not considered to have any adverse 

effect due to it located more than 2km away from the site. 

 

It should be noted that the NSW EPA record of Notices for Contaminated Land does not 

provide a record of all contaminated land in NSW. 

 

Refer to Appendix D – NSW EPA Records. 
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5.6 NSW EPA POEO Register 

 

A search of the POEO Register revealed that the site was not listed.  

 

Refer to Appendix D – NSW EPA Records. 

 

5.7 Section 149(2) Planning Certificate 

 

The Planning Certificate – Section 149 (2) of the Environmental Planning & Assessment 

Act  1979  for  the  site  was  provided  by  the  client.  A  summary  of  the  information 

pertaining to site is provided below: 

 

1 Station Lane  

 The Penrith Local Environmental Plan 2010 applies to the land  

 The Sydney Regional Environmental Plan No.9 Extractive Industry applies to the 

local government area of Penrith 

 The  Sydney  Regional  Environmental  Plan  No.20  –  Hawkesbury‐  Nepean  River 

applies to the local government area of Penrith 

 The land is currently zoned – R4 High Density Residential under the Penrith LEP 

2010. 

 The  land does not  include or comprise critical habitat under any environmental 

planning instrument. 

 The  land  is  not  located within  a  conservation area  under  the provisions  of  the 

Auburn LEP 2010. 

 There is no item of environmental heritage situated on the land.  

 The following complying development code may be carried on the land 
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‐ General Housing Code 

‐ Rural Housing Code 

‐ Housing Alterations Code  

‐ General Development Code  

‐ Commercial and Industrial Alterations Code  

‐ Subdivisions Code  

‐ Demolition Code   

‐ Fire Safety Code 

 The land is not within a proclaimed mine subsidence district. 

 The  land  is  not  affected  by  the  operation  of  sections  38  or  39  of  the  Costal 

Protection  Act  1979,  to  the  extent  that  council  has  been  so  notified  by  the 

Department of Public Works.  

 The land is not affected by any road widening or road realignment under division 

2 of part 3 of the Roads Act 1993 or any environmental planning  instrument or 

any resolution of the council. 

 The land is affected by the Asbestos Policy adopted by Council. 

 The land is not affected by any other policy adopted by the council that restricts 

the development of the land because of the likelihood of land slip, bushfire, tidal 

inundation,  subsidence,  acid  sulphate  soils  or  any  other  risk  (  other  than 

flooding). 

 The  Bush  Fire  Co‐ordinating  Committee  has  adopted  a  Bush  Fire  Risk 

Management Plan that covers the local government area of Penrith City Council, 

and includes public, private and Commonwealth lands.  

 Development on the land or part of the land for the purposes of dwelling houses, 

dual occupancies, multi dwelling housing,  residential  flat buildings,  industrial or 

commercial is subject to flood related development controls.  

 The land is not biodiversity certified land. 
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 The  land  is  not  under  biobanking  agreement  under  Part  7A  of  the  Threatened 

Species Conservation Act 1995 relates.  

 The land is not shown to be bushfire prone land as defined in EP& A Act 1979. 

 The land is not subject to Orders under Trees Act 2006. 

 

Refer to Appendix E – Section 149 Planning Certificate. 

 

5.8 SafeWork Records 

 

The site was inspected on the 05th June 2018 and there were no visual indicators of USTs 

and/or related infrastructure in areas accessible. Benviron Group has considered the site 

inspection,  aerial  photographs  &  land  title  information  and  concluded  the  land  use 

appeared  to  be  entirely  vacant  and/or  residential.  Therefore,  based  on  the weight  of 

evidence above no SafeWork NSW search was undertaken for this site. 

 

5.9 Anecdotal evidence 

 

No anecdotal evidence regarding contamination was identified for the site. 
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5.10 Summary of site history 

 
In summary: 

 The  land  title  information  indicated  the  property  at  1  Station  Lane  has  been 

owned by private  individuals  from at  least 1935  to  the current date.    The  land 

titles have revealed no concerns in relation to potential land use. 

 The aerial photographs indicate the site had been vacant since at least 1943. And 

a residential property was constructed between 1956 and 1970.  It  remained as 

per  the  residential  use  with  possible  some  minor  alterations  to  the  buildings 

(sheds/trees) on the site.  

 The surrounding  land had been predominantly vacant and/or  residential  to  the 

north,  east  and west of  the  site  and has  remained  residential  in nature  to  the 

current  date.  The  land  to  the  south was  identified  as  vacant  land  in  the 1943. 

From  1956  to  1970,  the  land  to  the  south  had  been  commercial/  community 

buildings and the building remained the same shape until present date.  

 NSW EPA Records have indicated that the subject site is not listed.  

 The  Section  149  planning  certificate  has  been  reviewed  as  part  of  this 

investigation. It has revealed no concerns in relation to potential land use. 

 The Council  records have not been  accessed  to disclose  file  records  relating  to 

the site as part of this investigation.  

 The site was inspected on the 05th June 2018 and there were no visual indicators 

of  USTs  and/or  related  infrastructure  in  areas  accessible.  Benviron  Group  has 

considered  the  site  inspection, aerial photographs &  land  title  information and 

concluded  the  land  use  appeared  to  be  entirely  vacant  and/or  residential. 

Therefore, based on the weight of evidence above no SafeWork NSW search was 

undertaken for this site. 
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5.11 Integrity Assessment 

 

The  information  found  in  the  historical  sources  has  been  found  to  be  in  general 

concurrence.  It  is therefore considered that accuracy of this data  is acceptable for this 

investigation. 

 

5.12 Proposed Development 

 
The  site  is  currently  occupied  by  one  single  storey  residential  type  dwelling  and  is 

proposed  to  be  redeveloped  into  a  six‐storey  residential  flat  building  with  two‐level 

basement and landscape areas.  

 

Refer to Appendix G ‐ Proposed Development Plans. 
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6.0 SITE CONDITION AND SURROUNDING ENVIRONMENT 

 

Table 4: Site Condition and Surrounding Environment Review 

 
 

Site Information  Descriptions 

Sensitive Receivers   The nearest sensitive human receptors are the current and future 

users  of  the  site,  construction  workers  during  the  site 

redevelopment and the general public.  

 

The nearest watercourse is Peach Tree Creek located 950m west 

of the site.  

Soil Landscape  

 

Review  of  NSW  Soil  and  Land 

Information website ESPADE. 

The  Soil  Landscape Map  viewed  on NSW  ESPADE  indicates  that 

the  site  is  located  within  the  Richmond  landscape  area.  These 

soils  are  considered  localised  flood  hazard,  localised  seasonal 

waterlogging, localised water erosion hazard on terrace edges. 

Topography  

Review  of  NSW  Soil  and  Land 

Information website ESPADE. 

 

 

The  topography viewed on NSW ESPADE  indicated the  following 

for the Richmond Landscape: 

 

Quaternary  terraces  of  the  Nepean  and  Georges  Rivers. Mainly 

flat  (slopes  <1%).  Splays  and  levees  provide  local  relief  (<3  m). 

Tree  cover,  now almost  completely  cleared, was  formerly  a  low 

open‐woodland (dry sclerophyll).  

 

Based on the site  inspection it was determined that the site was 

generally flat. 
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Site Information  Descriptions 

Geological Profile  The  Geological  Map  of  Penrith  (Geological  Series  Sheet  9030, 

Scale 1:100,000, Edition 1, 1991) published by the Department of 

Minerals  and  Energy  indicates  that  the  residual  soils  within  the 

site  to  be  underlain  by Quaternary  Age  soils  of  the  Cranebrook 

Formation, comprising of gravel, sand, silt and clay. 

Presence of Acid Sulphate Soils 

 

Review  of  NSW  Department  of 

Land  &  Water  Conservation 

(DLWC)  Acid  Sulphate  Soil  Risk 

Maps  (Edition  Two,  December 

1997, Scale 1:250,000). 

 

 

A  review of  the Acid  Sulphate  Soil  Risk Maps  indicated  that  the 

site  is  not  included  in  the  maps,  so  there  is  a  “No  Known 

Occurrence” of acid sulphate soil materials within the soil profile.  

Salinity Potential 

Review of DIPNR Salinity Potential 

in Western Sydney 2002 Risk Map  

 

Refer  to  Appendix  H  –  Salinity 

Risk Map. 

A  review  of  the  Salinity  Potential  in Western  Sydney  2002 Map 

(DIPNR  March  2003)  was  undertaken  for  the  site.  The  map 

indicated the site is located in an area listed as moderate salinity 

potential. 

 

Reference should be made to Appendix I for a copy of the Salinity 

Risk Map. 

Localised Hydrogeology  

Review  of  DPI  (Office  of  Water) 

Database.  

 

Number Location 

from Site 

Depth 

(m BGL) 

SWL 

(m 

BGL) 

Use  Water 

Bearing 

Zones 

GW029710 290mW ‐ ‐  ‐  ‐

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 24 of 74 

 

 

© Benviron Group 

Site Information  Descriptions 

Appendix  I  –  DPI  (Office  of 

Water) Database Records. 

GW103048 290m SW ‐ ‐  ‐  ‐

GW111987 GW111987 ‐ ‐  ‐  ‐

GW111988 330m NW ‐ ‐  ‐  ‐

GW111989 330m NW ‐ ‐  ‐  ‐

Nearest Surface Water Body  The nearest watercourse is Peach Tree Creek located 950m west 

of the site. 

Local Meteorology 

(Bureau  of  Meteorology  BOM 

website) 

Appendix J – BOM Data. 

The monthly rainfall of the local surrounding area is represented 

by  the  data  collected  from  the  BOM  rainfall  gauge  located  in 

Penrith  Lake  AWS  NSW,  which  is  located  approximately  3.5km 

from  Penrith.  The  records  indicate  that  the  lowest  &  highest 

monthly rainfall recorded in June (date of fieldwork) was 3.2mm 

& 150.2mm respectively. 

Nearest Active Service Station 

(Google Maps Search) 

2.5km north west of the site. 
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7.0 SITE INSPECTION 

7.1 Site observations 

 

The site was visited on the 05th June 2018 by Benviron Group Environmental Scientist to 

inspect the site for any potential sources of contamination.  

 

At the time of the site visit the following observations were made as per the following 

table: 

Table 5: Site Inspection Review 

Factors Considered  Description of Sites 

Buildings & Structures on Site  The site  is  trapezoid  in shape and  is occupied by a  single 

storey  residential  house  with  garage  and  concrete 

driveway. The site consists of court The remainder of the 

site contains grassed areas.  

Percentage Hard‐standing surface  60% 

Concrete Condition  Average

Chemical Storage  No chemical storage areas were noticed  in the accessible 

areas during the site inspection.  

Above  and  Underground  Storage 

Tanks 

USTs and ASTs were not identified within the property.  

 

Trade Waste Pits  No trade waste agreements or pits were identified for the 

building. 

Nearby Electrical Transformers  No electrical transformers were identified within the site  

 

Asbestos  Fibro  cement  fragments were  noted on  the  eaves  of  the 

house. Potential  asbestos may exist  somewhere else due 
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to the limitation of the accessible areas.  

Site Vegetation  Appeared healthy. 

Soil Staining and Odours  No  odours  were  identified  within  the  property.  No 

significant soil staining was noted during the inspection. 

Stormwater and Sewer  Stormwater  and  sewage  were  connected  to  the  local 

utilities. 

 

Refer to Figure 1 ‐ Site Locality, Figure 2 ‐ Site Features & Borehole Locations Plan and 

Appendix F – Site Photographs. 
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8.0 CONCEPTUAL SITE MODEL (CSM) 

Based on  the above  information,  site history and site walkover,  the areas of potential 

concern  and  associated  contaminants  for  the  site  CSM  were  identified.  These  are 

summarised in the following table. 

 

Table 6: Areas and Contaminants of Concern 

Known and potential 
contamination source 

Associated Contaminants 

Historical& Current Site Uses   Heavy Metals, TRH, BTEX, PAH, OCP, PCB 

Imported Fill  Heavy Metals, TRH, BTEX, PAH, OCP, PCB 

Car parking Areas  TRH, BTEX, PAH 

Building degradation/ 
Demolition 

Heavy Metals and Asbestos 

 

Table 7: Potentially Contaminated Media 

Known and potential 
contamination source 

Associated Contaminants 

Fill Material  There is the potential for contamination to be present 
in the upper fill material. 

Groundwater  There is the potential for the leaching of contaminants 
into groundwater onsite and also migration of the 
contaminants. 
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Potential for Migration  

 

Contaminants  generally  migrate  from  site  via  a  combination  of  windblown  dusts, 

rainwater  infiltration,  groundwater migration  and  surface water  runoff.  The  potential 

for contaminants to migrate is a combination of: 

 

 The nature of the contaminants (solid/liquid and mobility characteristics); 

 The extent of the contaminants (isolated or widespread); 

 The location of the contaminants (surface soils or at depth); and 

 The site topography, geology, hydrology and hydrogeology. 

 

The potential contaminants  identified as part of the site history review, site  inspection 

and  previous  report  are  present  in  solid  (e.g.  impacted  fill,  asbestos)  and  liquid  (e.g. 

dissolved in water) forms. 

 

Aerial photography has indicated that there are unsealed ground surfaces and therefore 

there is the potential for migration of contaminants via wind‐blown dust. 

 

Rainfall infiltration at the site is expected to occur in unsealed areas. There is therefore 

the potential that soil contamination could result in impacts to shallow groundwater.  
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Potential Exposure Pathways  

 

Potential exposure pathways include: 

 Dermal; 

 Ingestion; and 

 Inhalation. 

 

Due to the presence of exposed potentially impacted soil/fill on ground surfaces, dermal 

exposure is considered a potential exposure pathway. 

 

The potential for ingestion of soil is considered as a potential exposure pathway.  
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Receptors 

 

Potential  receptors  of  environmental  impact  present  within  the  site  which  will  be 

required to be addressed with respect to the suitability of the site for the proposed use 

include: 

 

 Excavation/construction/maintenance workers  conducting  activities  at  the  site, 

who may potentially be exposed to COPCs through direct contact with impacted 

soils,  Vapour  Intrusion  and/or  groundwater  present within  excavations  and/or 

inhalation of dusts/fibres associated with impacted soils; 

 Future occupants/users of the site may potentially be exposed to COPCs through 

direct  contact  with  impacted  soils  and/or  ingestion  of  impacted  soils  and/or 

inhalation  of  dusts/fibres  associated  with  impacted  soils  and/or  exposure  to 

vapour; and/or 

 Offsite sensitive receptors of groundwater; 

 Flora species to be established on vegetated areas of the site; and 

 Peach Tree Creek. 
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Preferential Pathways 

 

For  the  purpose  of  this  assessment,  preferential  pathways  have  been  identified  as 

natural and/or man‐made pathways that result in the preferential migration of COPCs as 

either liquids or gases. 

 

Man‐made preferential pathways are present throughout the site, generally associated 

with  fill materials  and  services  present  beneath  existing  ground  surface.  Fill materials 

and  service  lines  are  anticipated  to  have  a  higher  permeability  than  the  underlying 

natural soil and/or bedrock. 

 

The NBN plan  and  Telstra  Plan  indicate  cables  entering  the  property  in  the  northeast 

corner and running diagonally to the centre. It is noted that these underground services 

are considered potential preferential pathways. 
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9.0 REVIEW OF DATA QUALITY OBJECTIVES 

 

The DQOs were also prepared using Appendix IV of the Site Auditor Guidelines. These 

require 7 steps.  The steps being 

 

a. State the problem 

b. Identify the decisions 

c. Identify inputs to decision 

d. Define the study boundaries 

e. Develop a decision rule 

f. Specify limits on decision errors 

g. Optimise the design for obtaining data 

 

9.1   State the Problem 

 

The  site  requires  to  be  confirmed  suitable  for  the  proposed  development.  The  site  is 

proposed to be redeveloped and has had some areas of potential concern, those being 

impacts from historical & current uses,  imported fill of unknown origin, degradation of 

the building materials and leakages from vehicles on site. 

 

Technically defensible evidence needs to be provided so that the identified Site does not 

present an unacceptable risk to human health or the environment and is suitable for the 

intended land use. 
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9.2   Identify the Decisions 

 

The  decisions  to  be  made  on  the  contamination  and  the  new  environmental  data 

required includes considering relevant site contamination criteria for each medium (fill, 

soil and sediment). A proposed use of the 95% UCL on the mean concentrations for all 

soil chemicals of potential concern must be less than the site criteria identified for the 

relevant land use suitability.  

 

The decisions made in completing this assessment are as follows:  

 

 Does the site or is the site likely to present a risk of harm to 

humans or the environment 

 Is the site currently suitable for the proposed land use being 

residential with access to soil 

 Is there a potential for soil and groundwater contamination 

 Is there a potential for offsite migration issues 

 Does the sampling results meet the site criteria proposed 

 If not, does the site require remediation works  

 

9.3   Identify Inputs to Decision 

 

This step requires the  identification of the environmental variables/characteristics that 

need  measuring,  identification  of  which  media  (fill,  soil  etc.)  need  to  be  collected, 

identification of the site criteria for each medium of concern and appropriate analytical 

testing. Inputs include: 

 

 Existing site information 

 Site history 
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 Regional geology, topography and hydrogeology 

 Potential contaminants 

 Proposed Land Use 

 Site assessment criteria 

 Results as measured against criteria 

 

9.4   Define the Study Boundaries 

 

Specific spatial and temporal aspects must be provided to identify the boundaries of the 

investigation and  to  identify  any  restrictions  that may hinder  the assessment process. 

The site is located at 1 Station Lane, Penrith NSW and is currently registered as Lot 2B in 

DP161921. The site is approximately 663 m2 in area. 

 

Refer to Figure 1 ‐ Site Locality and Figure 2 ‐ Site Features & Borehole Locations Plan. 

 

9.5 Develop a Decision Rule 

 

The information obtained through this assessment will be used to characterise the soils 

and  the groundwater on  the site  in  terms of contamination  issues and risks  to human 

health  and  the  environment.  The  decision  rule  in  characterising  the  site  will  be  as 

follows: 

 

 Laboratory test results will be measured against the criteria provided 

within this report 

 The site will be deemed suitable for the proposed use if the following 

criteria are fulfilled: 

o Soil  and  groundwater  concentrations  are  within  background 

levels 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 35 of 74 

 

 

© Benviron Group 

o QA/QC shows data can be relied upon 

o Results generally meet regulatory criteria 

o Results are from NATA accredited laboratories 

o Detection limits are below assessment criteria 

o Results can be shown to be of minimal concern 

 

9.6   Specify Limits on Decision Errors 

 

The limits on decision errors for this assessment are as follows: 

 

 The  assessment  criteria  adopted  from  the  guidelines  within  this 

report have risk probabilities already incorporated. 

 The  acceptable  limits  for  inter/intra  laboratory  duplicate  sample 

comparisons are laid out within our protocols. 

 The  acceptable  limits  for  laboratory  QA/QC  parameters  are  based 

upon  the  laboratory  reported  acceptable  limits  and  those  stated 

within the NEPM 1999 Guidelines (2013 Amendment) 

 

9.7   Optimise the Design for Obtaining Data 

 

A  resource‐effective  sampling  and  analysis  design was  undertaken  for  data  collection 

that  satisfies  the DQO’s. The  sampling and analytical plan  is designed  to avoid Type 1 

and Type 2 errors and  includes defining minimum sample numbers  required  to detect 

contamination as determined with procedures provided in the NSW EPA 1995 Sampling 

Design Guidelines and AS 4482.1 ‐ 2005 and appropriate quality control procedures.  

 

Furthermore,  only  laboratories  accredited  by  NATA  for  the  analysis  undertaken were 

used.  The  laboratory  data  was  assessed  from  quality  data  calculated  during  this 
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assessment.  Field QA/QC protocols adopted and incorporate traceable documentation 

of  procedures  used  in  the  sampling  and  analytical  program  and  in  data  verification 

procedures.  
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10.0 PRELIMINARY SOIL INVESTIGATION  

 
The preliminary soil investigation took place on the 05th June 2018 and was designed to 

meet the Data Quality Objectives. 

10.1 Soil Assessment 

 

Two  soil  samples  were  recovered  from  two  boreholes  labelled  S1  and  S2.  These 

locations were selected to detect any contamination that may have originated from past 

and present activities, and due to potential excavation and future development in these 

areas.  

 

Table 8: Sampling Information ‐ Soil 

Sample Depth (m)

S1 0-0.2 05.06.2018    
S2 0-0.2 05.06.2018       

PCB
Asbestos 

%w /w

Analyte / Analyte Group

SAMPLING DATE
DUPLICATE & 

SPLIT 
HEAVY 
METALS

TRH BTEX PAH OCP

 

 

The locations of the boreholes are shown in Figure 2 and details of the borehole logs are 

presented in Appendix K – Borehole Logs. 

 

Based on information from all boreholes, the surface and sub‐surface profile across the 

site is generalised as follows: 

 

 Fill: Silty Sands 

 

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 38 of 74 

 

 

© Benviron Group 

10.2 Sampling Density and Rationale 

 

The  NSW  EPA  “Sampling  Design  Guidelines”  (September  1995)  requires  a  minimum 

sampling density of six (6) sampling points for a site area of 663m2. 

 

Benviron  Group  recovered  two  soil  samples  from  two  boreholes.  Sampling  was 

preliminary  in  nature  and  not  designed  to meet  the  above  guidelines,  but  target  any 

potential areas of concern. 

 

10.3 Sampling Methodology 

In summary: 

 

 Soil  samples  were  collected  using  a  hand  auger,  DCP  and  U50  to  collect 

undisturbed samples. 

 Samples  were  transferred  directly  into  appropriately  labelled  clean  laboratory 

supplied containers; 

 Samples were transferred into chilled eskies for sample preservation; 

 A Chain of Custody was  completed and  forwarded  to  the  laboratory.  Sampling 

analysis was based on field observations and was in accordance to the schedule 

outlined in Table 8.  

 Soil  samples  were  submitted  to  their  respective  laboratories  as  specified  in 

Section 11. 
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11.0 QUALITY ASSURANCE / QUALITY CONTROL 

11.1 General QA/QC 

 
The frequency required for each field quality assurance / quality control (QA/QC) sample 

is presented in the table below.   

Table 9:  QA/QCs Frequencies 

 

  Intra Lab  Inter Lab Rinsate Spikes Blanks 

Sampling 

Frequency 

1 in 20  1 in 20  1/day  1/day  1/day 

 

 
During the contamination assessment the integrity of data collected is considered vital. 

With the assessment of the site, a number of measures were taken to ensure the quality 

of the data. These are as follows: 

 

11.2 Sample Containers 

 
Soil samples collected during the investigation were placed immediately into laboratory 

prepared glass jars with Teflon lid inserts. Standard identification labels were adhered to 

each  individual  container  and  labelled  according  to  depth,  date,  sampling  team  and 

media collected. 
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11.3 Decontamination 

 
All  equipment  used  in  the  sampling  program  was  decontaminated  prior  to  use  and 

between  samples  to  prevent  cross  contamination.  Decontamination  of  equipment 

involved the following procedures: 

 

 Cleaning equipment in potable water to remove gross contamination; 

 Cleaning in a solution of Decon 90; 

 Rinsing in clean demineralised water then wiping with clean lint free cloths;  

 

Benviron  Group  also  adopted  a  sampling  gradient  of  lowest  to  highest  potential 

contamination  to  minimise  the  impact  of  cross  contamination.  This  gradient  was 

determined  from the historical  review and  the on‐site  inspection  that was carried out 

prior to sampling. 

 

Although Benviron Group maintains consistent sampling procedures, a rinsate sample is 

obtained to ensure false positive samples are not generated and that decontamination 

procedures  are  effective  in  preventing  cross  contamination.  The  Rinsate  water  is 

collected after being  in contact generally with the trowel used for sampling. Analytical 

results that target the contaminants of concern are compared to a blank sample, which 

is taken directly from the rinsate water container supplied by the laboratory. 

 

A  rinsate  sample was  not  collected  as  the  samples were  taken  directly  from  the U50 

tube  via  DCP  &  hand  auger  and  therefore  the  chance  for  cross‐contamination  was 

minimal. 
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11.4 Sample Tracking, Identification and Holding Times 

 
All samples were forwarded to Envirolab under recognised chain of custodies with clear 

identification  outlining  the  date,  location,  sampler  and  sample  ID.  All  samples  were 

recorded  by  the  laboratory  as  meeting  their  respective  holding  times.  The  sample 

tracking system is considered adequate for the purposes of sample collection. 

11.5 Sample Transport 

 
All samples were packed into an esky with ice from the time of collection. A trip blank 

and trip spike are collected where appropriate. These were transported under chain of 

custody  from  the  site  to  Envirolab  Pty  Ltd,  a  NATA  registered  laboratory.  During  the 

project,  the  laboratory  reported  that all  the samples arrived  intact and were analysed 

within holding times for the respective analytes. 

 

Samples were kept below 4C at all times, soil samples submitted for asbestos analysis 

are not required to be kept below 4C. 

 

11.6 Trip Spike 

 
Trip Spike samples were obtained from the laboratory prior to conducting field sampling 

where  volatile  substances  are  suspected.  Benviron  Group  QA/QC  procedures  for  the 

collection of environmental samples involves the collection of trip blanks, trip spikes and 

duplicate samples both intra and inter laboratory.   
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Trip Spike samples were not collected as part of this investigation. Results indicate that 

no  volatile  hydrocarbons were  present within  the  samples  and  therefore  losses most 

likely would not have occurred. 

11.7 Trip Blank 

 
A  trip blank accompanied  the  sampling  for  the  sampling process and  is not  separated 

from the sample collection and transportation process. The purpose of the trip blank is 

to  identify whether  cross‐contamination  is occurring during  the  sample  collection and 

transport process.  

 

Trip Blank samples were not collected as part of this investigation. Results indicate that 

no  volatile  hydrocarbons  were  present  within  the  samples  and  therefore  cross 

contamination most likely would not have occurred. 

11.8 Laboratory QA/QC 

 

The integrity of analytical data provides the second step in the QA/QC process for total 

data compliance. The data validation techniques adopted by Benviron Group are based 

upon  techniques  published  by  the  US  EPA  and  in  line  with  methods  and  guidelines 

adopted by the NSW EPA and outlined in the NEPM, 2013. 

 

Descriptions  are  provided  of  the  specific  mechanisms  used  in  the  assessment  of 

accuracy, precision and useability of analytical data within the project.  

 

Refer to Appendix L‐ NATA Accredited Analytical Results. 

 

  

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



July 2018 
Preliminary Site Investigation, Ref: E1857 Penrith 
Site: 1 Station Lane, Penrith NSW           Page 43 of 74 

 

 

© Benviron Group 

12.0 SITE ASSESSMENT CRITERIA 

12.1 SOILS 

12.1.1 Health Investigation Levels (HILs)  

 

To  assess  the  contamination  status  of  soils  at  a  site,  the  NSW  EPA  refers  to  the 

document  entitled  National  Environmental  Protection (Assessment  of  Site 

Contamination) Measure (NEPM) (Amendment 2013). 

 

The  site  is  currently  occupied  by  one  single  storey  residential  type  dwelling  and  is 

proposed  to  be  redeveloped  into  a  six‐storey  residential  flat  building  with  two‐level 

basement and landscape areas.  

 

The  site  will  be  assessed  against  the  NEPM  exposure  scenario  ‘Residential  B’  Health 

Investigation  Levels  of  the  above  mentioned  guidelines  and  specifically  refers  to  the 

following:  

 

HIL  ‘B’  Residential  with  minimal  opportunities  for  soil  access:  includes  dwellings  with 

fully and permanently paved yard space such as high‐rise buildings and apartments 

 

The soil regulatory guidelines are presented in the table below. 
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Table 10: Health Investigation Levels (HIL) Criteria for Soil Contaminants 

Residential B Reference 

Heavy Metals
Arsenic 500 NEPM 2013 - Table 1(A)1 HILs
Beryllium 90 NEPM 2013 - Table 1(A)1 HILs
Boron 40000 NEPM 2013 - Table 1(A)1 HILs
Cadmium 150 NEPM 2013 - Table 1(A)1 HILs
Chromium (VI) 500 NEPM 2013 - Table 1(A)1 HILs
Cobalt 600 NEPM 2013 - Table 1(A)1 HILs
Copper 30000 NEPM 2013 - Table 1(A)1 HILs
Lead 1200 NEPM 2013 - Table 1(A)1 HILs
Manganese 14000 NEPM 2013 - Table 1(A)1 HILs
Mercury (Inorganic) 120 NEPM 2013 - Table 1(A)1 HILs
Methyl Mercury 30 NEPM 2013 - Table 1(A)1 HILs
Nickel 1200 NEPM 2013 - Table 1(A)1 HILs
Selenium 1400 NEPM 2013 - Table 1(A)1 HILs
Zinc 60000 NEPM 2013 - Table 1(A)1 HILs
Cyanide (Free) 300 NEPM 2013 - Table 1(A)1 HILs
Polycyclic Aromatic Hydrocarbons (PAHs)
Carcinogenic PAHs (as Bap TEQ) 4 NEPM 2013 - Table 1(A)1 HILs
Total PAHs 400 NEPM 2013 - Table 1(A)1 HILs
Organochlorine Pesticides
DDT + DDE + DDD 600 NEPM 2013 - Table 1(A)1 HILs
Aldrin + Dieldrin 10 NEPM 2013 - Table 1(A)1 HILs
Chlordane 90 NEPM 2013 - Table 1(A)1 HILs
Endosulfan 400 NEPM 2013 - Table 1(A)1 HILs
Heptachlor 10 NEPM 2013 - Table 1(A)1 HILs
HCB 15 NEPM 2013 - Table 1(A)1 HILs
Phenols
Phenols 45000 NEPM 2013 - Table 1(A)1 HILs
Pentachlorophenol 130 NEPM 2013 - Table 1(A)1 HILs
Cresols 4700 NEPM 2013 - Table 1(A)1 HILs
Polychlorinated Biphenyls (PCBs)
PCBs 1200 NEPM 2013 - Table 1(A)1 HILs
Other Pesticides
Atrazine 470 NEPM 2013 - Table 1(A)1 HILs
Chlorpyrifos 340 NEPM 2013 - Table 1(A)1 HILs
Bifenthrin 840 NEPM 2013 - Table 1(A)1 HILs
Herbicides
2,4,5-T 900 NEPM 2013 - Table 1(A)1 HILs
2,4-D 1600 NEPM 2013 - Table 1(A)1 HILs
MCPA 900 NEPM 2013 - Table 1(A)1 HILs
MCPB 900 NEPM 2013 - Table 1(A)1 HILs
Mecoprop 900 NEPM 2013 - Table 1(A)1 HILs
Picloram 6600 NEPM 2013 - Table 1(A)1 HILs
Other Organics
PDBE (Br1-Br9) 2 NEPM 2013 - Table 1(A)1 HILs  

      Note ‐ All values are in mg/kg 
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12.1.2 Health Screening Levels (HSLs) 

 
The HSLs are applicable to generic land uses such as residential, commercial/industrial 

or recreational/public open space and different soil types between the ground surface 

and soils >4 metres below ground level.  The HILs have been applied to assess human 

health risks via the inhalation and direct contact pathways of exposure. 

 

It should be noted that HSL D can be used in lieu of HSL B for buildings that comprise car 

parks or commercial properties on the ground floor. 

 

For assessing TRH and BTEX contamination at sites used for sensitive land use, such as 

residential, the NEPM refers to the Health Screening Levels (HSLs) “HSL A and HSLB”. 

 

For  selection  of  the  health  screening  criteria  an  assessment  of  the  in‐situ  soil  profile 

should be undertaken. The soil profile consisted of predominantly Sand. 
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Table 11: Health Screening Levels (HSL) Criteria 

HSL A &    
HSL B

HSL A &    
HSL B 

HSL A &    
HSL B

HSL A &    
HSL B 

0m to <1m 1m to <2m 2m to <4m 4m+

CLAY
Toluene 480 NL NL NL 630 NEPM 2013 - Table 1(A) 3 HSLs
Ethylbenzene NL NL NL NL 68 NEPM 2013 - Table 1(A) 3 HSLs
Xylenes 110 310 NL NL 330 NEPM 2013 - Table 1(A) 3 HSLs
Naphthalene 5 NL NL NL 10 NEPM 2013 - Table 1(A) 3 HSLs
Benzene 0.7 1 2 3 430 NEPM 2013 - Table 1(A) 3 HSLs
F1 50 90 150 290 850 NEPM 2013 - Table 1(A) 3 HSLs
F2 280 NL NL NL 560 NEPM 2013 - Table 1(A) 3 HSLs
SAND
Toluene 160 220 310 540 560 NEPM 2013 - Table 1(A) 3 HSLs
Ethylbenzene 55 NL NL NL 64 NEPM 2013 - Table 1(A) 3 HSLs
Xylenes 40 60 95 170 300 NEPM 2013 - Table 1(A) 3 HSLs
Naphthalene 3 NL NL NL 9 NEPM 2013 - Table 1(A) 3 HSLs
Benzene 0.5 0.5 0.5 0.5 360 NEPM 2013 - Table 1(A) 3 HSLs
F1 45 70 110 200 950 NEPM 2013 - Table 1(A) 3 HSLs
F2 110 240 440 NL 560 NEPM 2013 - Table 1(A) 3 HSLs
SILT
Toluene 390 NL NL NL 640 NEPM 2013 - Table 1(A) 3 HSLs
Ethylbenzene NL NL NL NL 69 NEPM 2013 - Table 1(A) 3 HSLs
Xylenes 95 210 NL NL 350 NEPM 2013 - Table 1(A) 3 HSLs
Naphthalene 4 NL NL NL 10 NEPM 2013 - Table 1(A) 3 HSLs
Benzene 0.6 0.7 1 2 440 NEPM 2013 - Table 1(A) 3 HSLs
F1 40 65 100 100 910 NEPM 2013 - Table 1(A) 3 HSLs
F2 230 NL NL NL 570 NEPM 2013 - Table 1(A) 3 HSLs

Reference
Soil Saturation 
Concentration 

(Csat)

 

      Note ‐ All values are in mg/kg 

 

12.1.3 (EILs) and (ESLs) 

 
Ecological Investigation Levels (EILs) ‐ 

The NEPM 2013  states  that  "Ecological  investigation  levels  (EILs)  for  the protection of 

terrestrial ecosystems have been derived for common contaminants  in soil based on a 

species  sensitivity  distribution  (SSD)  model  developed  for  Australian  conditions.  EILs 

have been derived for As, Cu, CrIII, DDT, naphthalene, Ni, Pb and Zn  
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Insufficient  data  was  available  to  derive  ACLs  for  arsenic  (As),  DDT,  lead  (Pb)  and 

naphthalene. As a result,  the derived EILs are generic  to all  soils and are presented as 

total soil contaminant concentrations in Tables 1B (4) and 1B (5) within the NEPM 2013. 

 

For  the purposes of EIL derivation, a contaminant  incorporated  in soil  for at  least  two 

years  is  considered  to  be  aged  for  the  purpose  of  EIL  derivation.  The  majority  of 

contaminated sites are likely to be affected by aged contamination. Fresh contamination 

is usually associated with current industrial activity and chemical spills". 

 

The following process describes the method for calculation of site specific EILs. 

 

A. EILs for Ni, Cr III, Cu, Zn and Pb aged contamination (>2 years)  

 

Steps  1–4  below  describe  the  process  for  deriving  site‐specific  EILs  for  the  above 

elements using Tables 1B (1) – 1B (4), which can be found at the end of the NEPM 2013.  

 

1. Measure or analyse the soil properties relevant to the potential contaminant of 

concern  (pH, CEC, organic  carbon,  clay  content).  Sufficient  samples need  to be 

taken for these determinations to obtain representative values for each soil type 

in which the contaminant occurs.  

 

2. Establish the sample ACL for the appropriate land use and with consideration of 

the soil‐specific pH, clay content or CEC. The ACL for Cu may be determined by 

pH  or  CEC  and  the  lower  of  the  determined  values  should  be  selected  for  EIL 

calculation. Note that the ACL for Pb is taken directly from Table 1(B) 4.  

 

3. Calculate the contaminant ABC in soil for the particular contaminant and location 

from a suitable reference site measurement or other appropriate method.  
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4. Calculate the EIL by summing the ACL and ABC:  

 

                                                     EIL = ABC + ACL 

 

B. EILs for As, DDT and naphthalene  

 

EILs for aged contamination for DDT and naphthalene are not available and the adopted 

EIL is based on fresh contamination taken directly from Table 1B (5). The EILs for As, DDT 

and  naphthalene  are  generic  i.e.  they  are  not  dependent  on  soil  type  and  are  taken 

directly  from Table 1B  (5). Only EILs  for  fresh contamination are available  for As, DDT 

and naphthalene due to the absence of suitable data for aged contaminants. 

 

Ecological Screening Levels (ESLs) ‐ 

 

Ecological screening levels (ESLs) are presented based on a review of Canadian guidance 

for  petroleum  hydrocarbons  in  soil  and  application  of  the  Australian  methodology 

(Schedule  B5b)  to  derive  Tier  1  ESLs  for  BTEX,  benzo(a)pyrene  and  F1  and  F2  (Warne 

2010a, 2010b) 

 

The  Canadian  Council  of  the Ministers  of  the  Environment  (CCME)  has  adopted  risk‐

based TPH standards  for human health and ecological aspects  for various  land uses  in 

the Canada‐wide standard for petroleum hydrocarbons (PHC) in soil (CCME 2008) (CWS 

PHC). The standards established soil values including ecologically based criteria for sites 

affected by TPH contamination for coarse‐ and fine‐grained soil types. 
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Table 12: Ecological Investigation Levels (EIL) and Ecological Screening Levels (ESL) 
Criteria 

Contaminant 
Age/Soil 
Texture

National parks and 
areas of high 

conservation value

Urban residential 
and open public 

spaces

Commercial 
and industrial

Reference 

Heavy Metals
Arsenic Fresh 20 50 80 NEPM 2013 - Table 1(B) 1-5 EILs

Aged 40 100 160 NEPM 2013 - Table 1(B) 1-5 EILs

Chromium (III) Fresh NEPM 2013 - Table 1(B) 1-5 EILs
Aged NEPM 2013 - Table 1(B) 1-5 EILs

Copper Fresh NEPM 2013 - Table 1(B) 1-5 EILs
Aged NEPM 2013 - Table 1(B) 1-5 EILs

Lead Fresh 110 270 440 NEPM 2013 - Table 1(B) 1-5 EILs
Aged 470 1100 1800 NEPM 2013 - Table 1(B) 1-5 EILs

Nickel Fresh NEPM 2013 - Table 1(B) 1-5 EILs
Aged NEPM 2013 - Table 1(B) 1-5 EILs

Zinc Fresh NEPM 2013 - Table 1(B) 1-5 EILs
Aged NEPM 2013 - Table 1(B) 1-5 EILs

Polycyclic Aromatic Hydrocarbons (PAHs)
Naphthalene Fresh 10 170 370 NEPM 2013 - Table 1(B) 1-5 EILs

Aged 10 170 370 NEPM 2013 - Table 1(B) 1-5 EILs
Organochlorine Pesticides
DDT Fresh 3 180 640 NEPM 2013 - Table 1(B) 1-5 EILs

Aged 3 180 640 NEPM 2013 - Table 1(B) 1-5 EILs

F1 (C6-C10) Coarse NEPM 2013 - Table 1(B) 6-7 EILs
Fine NEPM 2013 - Table 1(B) 6-7 EILs

F1 (C6-C10) Coarse 700 700 NEPM 2013 - Table 1(B) 6-7 EILs
(Management Limits) Fine 800 800 NEPM 2013 - Table 1(B) 6-7 EILs

F2 (>C10-C16) Coarse NEPM 2013 - Table 1(B) 6-7 EILs
Fine NEPM 2013 - Table 1(B) 6-7 EILs

F2 (>C10-C16) Coarse 1000 1000 NEPM 2013 - Table 1(B) 6-7 EILs
(Management Limits) Fine 1000 1000 NEPM 2013 - Table 1(B) 6-7 EILs

F3 (>C16-C34) Coarse - 300 1700 NEPM 2013 - Table 1(B) 6-7 EILs
Fine - 1300 2500 NEPM 2013 - Table 1(B) 6-7 EILs

F3 (>C16-C34) Coarse 2500 3500 NEPM 2013 - Table 1(B) 6-7 EILs
(Management Limits) Fine 3500 5000 NEPM 2013 - Table 1(B) 6-7 EILs

F4 (>C34-C40) Coarse - 2800 3300 NEPM 2013 - Table 1(B) 6-7 EILs
Fine - 5600 6600 NEPM 2013 - Table 1(B) 6-7 EILs

F4 (>C34-C40) Coarse 10000 10000 NEPM 2013 - Table 1(B) 6-7 EILs
(Management Limits) Fine 10000 10000 NEPM 2013 - Table 1(B) 6-7 EILs
Benzene Coarse 10 50 75 NEPM 2013 - Table 1(B) 6-7 EILs

Fine 10 65 95 NEPM 2013 - Table 1(B) 6-7 EILs

Toluene Coarse 10 85 135 NEPM 2013 - Table 1(B) 6-7 EILs
Fine 65 105 135 NEPM 2013 - Table 1(B) 6-7 EILs

Ethylbenzene Coarse 1.5 70 165 NEPM 2013 - Table 1(B) 6-7 EILs
Fine 40 125 185 NEPM 2013 - Table 1(B) 6-7 EILs

Xylenes Coarse 10 105 180 NEPM 2013 - Table 1(B) 6-7 EILs
Fine 1.6 45 95 NEPM 2013 - Table 1(B) 6-7 EILs

Benzo(a)pyrene Coarse 0.7 0.7 0.7 NEPM 2013 - Table 1(B) 6-7 EILs
Fine 0.7 0.7 0.7 NEPM 2013 - Table 1(B) 6-7 EILs

Notes

1

2

3

4

5

6

7

8

9

To obtain F1, subtract the sum of BTEX concentrations from C6‐C10 fraction and subtract naphthalene from >C10‐C16 to obtain F2 .

Management limits are applied after consideration of relevant ESLs and HSLs

Separate management limits for BTEX and naphthalene are not available hence these should not be subtracted from the relevant fractions to  obtain F1 

and F2.

Insufficient data was available to calculate aged values for DDT and naphthalene, consequently the values  for fresh contamination should be used.

Insufficient data was available to calculate ACLs for As, DDT and naphthalene. The EIL should be taken directly from Table 1B(5).

ESLs are of low reliability except where indicated by * which indicates that the ESL is of moderate reliability.

‘‐‘ indicates that insufficient data was available to  derive a value.

Urban residential/public open space is broadly equivalent to the HIL‐A, HIL‐B and HIL‐C land use scenarios  in Table 1A(1) Footnote 1 and as described in 

Schedule B7.

Site Specific Calculation Required

Site Specific Calculation Required

Site Specific Calculation Required

Site Specific Calculation Required

Ecological Screening Levels (ESLs) and Management Limits

125* 180* 215*

25*

Ecological Investigation Levels (EILs)

120* 170*

-

-

-

-

Aged values are applicable to arsenic contamination present in soil for at least two years. For fresh contamination refer to  Schedule B5c.
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12.2 Asbestos  

Table 13: Health Screening Levels for Asbestos 

 
  Health Screening Levels (w/w) 

Form of Asbestos  Residential A  Residential B  Recreational C  Commercial/Industrial D 

Bonded ACM  0.01%  0.04%  0.02%  0.05% 

FA  and  AF  (Friable 

Asbestos) 
0.001% 

All  forms  of 

asbestos 
No visible asbestos for surface soil 
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13.0 SOIL RESULTS 

 

The  laboratory certificates are presented  in Appendix L – NATA Accredited Laboratory 

Certificates.  

 

A summary of the results together with the assessment criteria adopted are provided in 

Appendix M – Summary Tables. 

 

13.1 HEAVY METALS 

13.2 Heath Investigation Levels 

 
As indicated  in Table M1 , all heavy metals were below the respective LOR and/or the 

Health Investigation Level (HIL) for a residential development, that being the HIL ‘B’. 

 

13.3 Ecological Investigation Levels 

 
No EILs have been specifically derived for the site. 

 

13.4 TRH, BTEX, NAPHTHALENE &/OR BENZO (A) PYRENE 

13.5 Heath Screening Levels 
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As indicated in Table M1, the F1 (C6‐C10), F2 (>C10‐C16), benzene, toluene, ethyl benzene, 

xylenes and naphthalene concentrations were below the HSL ‘A’ & HSL ‘B’ for a Sand soil 

profile with a source depth of “0m to <1m”. 

 

As  shown  in  Table  M1,  the  F1  (C6‐C10),  F2  (>C10‐C16),  F3  (C16‐C34),  F4  (C34‐C40), 

concentrations were below the Management Limits for a coarse grained soil texture in a 

“residential parkland and public open space” environment. 

 

13.6 Ecological Screening Levels 

 
As indicated in Table M1, the F1 (C6‐C10), F2 (>C10‐C16), F3 (C16‐C34), F4 (C34‐C40), benzene, 

toluene, ethyl benzene, xylenes and benzo(a)pyrene concentrations were below the ESL 

for  a  fine  grained  soil  texture  in  an  “urban  residential  and  public  open  space” 

environment. 

 

 

13.7 PAH, OCP & PCB 

13.8 Heath Investigation Levels 

 
As indicated in Table M1, the concentrations of the benzo(a)pyrene (as TEQ), Total PAH, 

OCP  &  PCB  were  below  the  Health  Investigation  Level  (HIL)  for  a  residential 

development, that being the HIL ‘B’. 
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13.9 EILs & ESLs 

 
As  indicated  in  Table M1,  the  concentrations  of  arsenic,  naphthalene  and  DDT  were 

below the EILs & ESLs for urban residential and public open space. 

13.10  Asbestos 

As indicated in Table M1 the laboratory analysis revealed the soil sample collected was 

below the %w/w asbestos for FA & AF adjusted assessment criteria & below the %w/w 

asbestos ACM – Residential use, childcare centres, preschools etc.  
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14.0 DISCUSSION 

14.1 SOILS 

The preliminary soil assessment revealed the following: 

 

 The  laboratory  results  for  all  soil  samples  were  below  the  adopted  detection 

limits and/or the relevant guideline criteria.  

 No asbestos was detected in the soil sample analysed. 

 

The  following  areas  identified  in  the  CSM  as  a  potential  concern  are  addressed  as 

follows: 

 Historical uses; 

 Areas of potential filling (underground services, beneath buildings and driveway 

areas); 

 Carpark areas / driveways where  leaks and spills  from cars may have occurred; 

and 

 Degrading building features. 

 

Based  on  the  investigation  including  the  previous  site  history,  underground  services 

plans, preliminary soil investigation results & site inspection; the potential for significant 

soil and/or groundwater impact is considered low.  

 

Off‐site  impacts of contaminants  in soil are generally governed by the transport media 

available  and  likely  receptor(s).  The most  common  transport medium  is water, whilst 

receptors  include  uncontaminated  soils,  groundwater,  surface water  bodies,  humans, 

flora & fauna. 
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Migration  of  soil  contaminants  to  the  deeper  soils  or  groundwater  regime  would 

generally be via leaching of contaminants from the surface soil or fill, facilitated by the 

infiltration of surface water.  

14.2 GROUNDWATER QUALITY 

 

The potential  risks  to groundwater were considered  to be  low based on  the  following 

rationale:  

 

 The preliminary soil results indicated the groundwater is unlikely to be impacted 

by the fill material presence on site.  

 

14.3 Data Gap  

The following data gaps were identified: 

 

 The Council Records have been searched, but not been received and/reviewed as 

part of this investigation.  

 The  depth  of  the  fill  material  has  not  been  delineated  in  the  preliminary 

sampling.  

 

14.4 DUTY TO REPORT 

 
Under Section 60 of  the Contaminated Land Management Act 1997,  the owner of  the 

land is required to notify contamination  in circumstances as  indicated  in the NSW EPA 
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(2015)  Guidelines  on  Duty  to  Report  Contamination  under  the  Contaminated  Land 

Management Act 1997.  

 

Sites that are significantly impacted by soil, groundwater and ground gases are likely to 

require notification to the NSW EPA under section 60 of the CLM Act. A decision process 

for  use  by  site  owners  or  responsible  persons  considering  reporting  contamination 

under section 60 is provided in Appendix 1 (Figure 1) of the aforementioned guidelines.   
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15.0 CONCLUSION AND RECOMMENDATION 

Based on the results of this investigation it is considered that the risks to human health 

and  the  environment  associated with  soil  and  groundwater  contamination  at  the  site 

are  low  in  the  context  of  the  proposed  use  of  the  site.  The  site  is  suitable  for  the 

proposed development, subject to the following recommendations: 

 

 Any  soil  requiring  removal  from  the  site,  as  part  of  future  site  works, 

should  be  classified  in  accordance  with  the  “Waste  Classification 

Guidelines, Part 1: Classifying Waste” NSW EPA (2014). 

 An Asbestos Clearance Certificate  is  recommended to be completed once 

all existing buildings are structures have been demolished.  

 

If  during  any  potential  site works  any  significant  unexpected  occurrence  is  identified, 

site  works  should  cease  in  that  area,  at  least  temporarily,  and  the  environmental 

consultant  should  be  notified  immediately  to  set  up  a  response  to  this  unexpected 

occurrence. 

 

Thank  you  for  the  opportunity  of  undertaking  this  work.  We  would  be  pleased  to 

provide further information on any aspects of this report. 
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16.0 LIMITATIONS 

To  the  best  of  our  knowledge  information  contained  in  this  report  is  accurate  at  the 

date  of  issue,  however,  subsurface  conditions,  including  groundwater  levels  and 

contaminant concentrations, can change in a limited time.  This should be borne in mind 

if the report is used after a protracted delay. 

 

There is always some disparity in subsurface conditions across a site that cannot be fully 

defined by  investigation.   Hence  it  is unlikely  that measurements and values obtained 

from  sampling  and  testing  during  environmental  works  carried  out  at  a  site  will 

characterise the extremes of conditions that exist within the site. 

 

There is no investigation that is thorough enough to preclude the presence of material 

that  presently  or  in  the  future,  may  be  considered  hazardous  at  the  site.    Since 

regulatory  criteria  are  constantly  changing,  concentrations  of  contaminants  presently 

considered low may, in the future, fall under different regulatory standards that require 

remediation. 

 

Opinions  expressed  herein  are  judgements  and  are  based  on  our  understanding  and 

interpretation  of  current  regulatory  standards  and  should  not  be  construed  as  legal 

opinions. 
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FIGURE 1:  SITE LOCALITY 
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FIGURE 2:  SITE FEATURES & BOREHOLE LOCATIONS PLAN 
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WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or 
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only. 
Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.

CAUTION: Fibre optic and/ or major network present
in plot area. Please read the Duty of Care and
contact Telstra Plan Services should you require
any assistance.
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WARNING

• All electrical apparatus shall be regarded as live until proved de-energised. 
Contact with live electrical apparatus will cause severe injury or death.

• In accordance with the Electricity Supply Act 1995, you are obliged to report any 
damage to Endeavour Energy Assets immediately by calling 131 003.

• The customer must obtain a new set of plans from Endeavour Energy if work has 
not been started or completed within twenty (20) working days of the original plan 
issue date.

• The customer must contact Endeavour Energy if any of the plans provided have 
blank pages, as some underground asset information may be incomplete.

• Endeavour Energy underground earth grids may exist and their location may not 
be shown on plans. Persons excavating are expected to exercise all due care, 
especially in the vicinity of padmount substations, pole mounted substations, pole 
mounted switches, transmission poles and towers.

• Endeavour Energy plans do not show any underground customer service mains 
or information relating to service mains within private property.

• Asbestos or asbestos-containing material may be present on or near Endeavour 
Energy’s underground assets.

• Organo-Chloride Pesticides (OCP) may be present in some sub-transmission 
trenches. 

• All plans must be printed and made available at the worksite where excavation is 
to be undertaken. Plans must be reviewed and understood by the crew on site 
prior to commencing excavation.

INFORMATION PROVIDED BY ENDEAVOUR ENERGY

• Any plans provided pursuant to this service are intended to show the approximate 
location of underground assets relative to road boundaries, property fences and 
other structures at the time of installation. 

• Depth of underground assets may vary significantly from information provided on 
plans as a result of changes to road, footpath or surface levels subsequent to 
installation. 

• Such plans have been prepared solely for use by Endeavour Energy staff for 
design, construction and maintenance purposes. 

• All enquiry details and results are kept in a register. 

DISCLAIMER

Whilst  Endeavour Energy has taken all  reasonable steps to ensure that the information 
contained in the plans is as accurate as possible it will accept no liability for inaccuracies in  
the information shown on such plans.
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WARNING

• All electrical apparatus shall be regarded as live until proved de-energised. 
Contact with live electrical apparatus will cause severe injury or death.

• In accordance with the Electricity Supply Act 1995, you are obliged to report any 
damage to Endeavour Energy Assets immediately by calling 131 003.

• The customer must obtain a new set of plans from Endeavour Energy if work has 
not been started or completed within twenty (20) working days of the original plan 
issue date.

• The customer must contact Endeavour Energy if any of the plans provided have 
blank pages, as some underground asset information may be incomplete.

• Endeavour Energy underground earth grids may exist and their location may not 
be shown on plans. Persons excavating are expected to exercise all due care, 
especially in the vicinity of padmount substations, pole mounted substations, pole 
mounted switches, transmission poles and towers.

• Endeavour Energy plans do not show any underground customer service mains 
or information relating to service mains within private property.

• Asbestos or asbestos-containing material may be present on or near Endeavour 
Energy’s underground assets.

• Organo-Chloride Pesticides (OCP) may be present in some sub-transmission 
trenches. 

• All plans must be printed and made available at the worksite where excavation is 
to be undertaken. Plans must be reviewed and understood by the crew on site 
prior to commencing excavation.

INFORMATION PROVIDED BY ENDEAVOUR ENERGY

• Any plans provided pursuant to this service are intended to show the approximate 
location of underground assets relative to road boundaries, property fences and 
other structures at the time of installation. 

• Depth of underground assets may vary significantly from information provided on 
plans as a result of changes to road, footpath or surface levels subsequent to 
installation. 

• Such plans have been prepared solely for use by Endeavour Energy staff for 
design, construction and maintenance purposes. 

• All enquiry details and results are kept in a register. 

DISCLAIMER

Whilst  Endeavour Energy has taken all  reasonable steps to ensure that the information 
contained in the plans is as accurate as possible it will accept no liability for inaccuracies in  
the information shown on such plans.
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WARNING

• All electrical apparatus shall be regarded as live until proved de-energised. 
Contact with live electrical apparatus will cause severe injury or death.

• In accordance with the Electricity Supply Act 1995, you are obliged to report any 
damage to Endeavour Energy Assets immediately by calling 131 003.

• The customer must obtain a new set of plans from Endeavour Energy if work has 
not been started or completed within twenty (20) working days of the original plan 
issue date.

• The customer must contact Endeavour Energy if any of the plans provided have 
blank pages, as some underground asset information may be incomplete.

• Endeavour Energy underground earth grids may exist and their location may not 
be shown on plans. Persons excavating are expected to exercise all due care, 
especially in the vicinity of padmount substations, pole mounted substations, pole 
mounted switches, transmission poles and towers.

• Endeavour Energy plans do not show any underground customer service mains 
or information relating to service mains within private property.

• Asbestos or asbestos-containing material may be present on or near Endeavour 
Energy’s underground assets.

• Organo-Chloride Pesticides (OCP) may be present in some sub-transmission 
trenches. 

• All plans must be printed and made available at the worksite where excavation is 
to be undertaken. Plans must be reviewed and understood by the crew on site 
prior to commencing excavation.

INFORMATION PROVIDED BY ENDEAVOUR ENERGY

• Any plans provided pursuant to this service are intended to show the approximate 
location of underground assets relative to road boundaries, property fences and 
other structures at the time of installation. 

• Depth of underground assets may vary significantly from information provided on 
plans as a result of changes to road, footpath or surface levels subsequent to 
installation. 

• Such plans have been prepared solely for use by Endeavour Energy staff for 
design, construction and maintenance purposes. 

• All enquiry details and results are kept in a register. 

DISCLAIMER

Whilst  Endeavour Energy has taken all  reasonable steps to ensure that the information 
contained in the plans is as accurate as possible it will accept no liability for inaccuracies in  
the information shown on such plans.
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Indicative Plans

Issue Date: 15/06/2018

Location: 1 Station Ln,Penrith,NSW-2750
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Emergency Contacts
You must immediately report any damage to nbn™ network that you are/become aware of.
Notification may be by telephone - 1800 626 329.
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Title Search
15/06/2018 04:14 PM

                NEW SOUTH WALES LAND REGISTRY SERVICES - TITLE SEARCH

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

       FOLIO: B2/161921

       ------

                  SEARCH DATE       TIME              EDITION NO    DATE

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

                  15/6/2018        4:14 PM                3       8/1/2018

       LAND

       ----

       LOT B2 IN DEPOSITED PLAN 161921

          AT PENRITH

          LOCAL GOVERNMENT AREA PENRITH

          PARISH OF MULGOA   COUNTY OF CUMBERLAND

          TITLE DIAGRAM DP161921

       FIRST SCHEDULE

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

       REGINA LEIMANIS                                         (CA85158)

       SECOND SCHEDULE (3 NOTIFICATIONS)

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

       1   RESERVATIONS AND CONDITIONS IN THE CROWN GRANT(S)

       2   LIMITED TITLE. LIMITATION PURSUANT TO SECTION 28T(4) OF THE REAL

           PROPERTY ACT, 1900. THE BOUNDARIES OF THE LAND COMPRISED HEREIN

           HAVE NOT BEEN INVESTIGATED BY THE REGISTRAR GENERAL.

       3   AN27784   MORTGAGE TO ASF CUSTODIANS PTY LTD

       NOTATIONS

       ---------

       UNREGISTERED DEALINGS: NIL

               ***  END OF SEARCH  ***

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



Historical Search
15/06/2018 04:14 PM

              NEW SOUTH WALES LAND REGISTRY SERVICES - HISTORICAL SEARCH

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

                                                 SEARCH DATE

                                                 -----------

                                                 15/6/2018 4:14PM

     FOLIO: B2/161921

     ------

            First Title(s): OLD SYSTEM

            Prior Title(s): BK 2391 NO 96

     Recorded    Number     Type of Instrument              C.T. Issue

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

     28/2/2002   CA85158    CONVERSION ACTION               FOLIO CREATED

                                                            EDITION 1

     14/9/2015   AJ811575   DEPARTMENTAL DEALING

      6/9/2017   AM701364   CAVEAT

    28/11/2017   AM921411   APPLICATION FOR REPLACEMENT     EDITION 2

                            CERTIFICATE OF TITLE

      8/1/2018   AN27783    WITHDRAWAL OF CAVEAT

      8/1/2018   AN27784    MORTGAGE                        EDITION 3

                       ***  END OF SEARCH  ***
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Client: Station Lane Pty Ltd ATF The Station Lane Trust

Project: PSI

Site Location: 1 Station Lane, Penrith NSW

Job No.: E1857

  

Photo 1 Photo 2

SITE PHOTOGRAPHS

Photo 3

View of the front of the site 
Looking northwest
Inspected 05.06.2018

Photo 4

View of the southern side of the property
Looking west
Inspected 05.06.2018 View of the backyard of the property

Looking southwest
Inspected 05.06.2018

View of the front yard of the the site
Looking northeast
Inspected 05.06.2018

Photo 5

View of the western side of the property
Looking northeast
Inspected 05.06.2018

Photo 6

View of the courtyard at the rear of the property
Looking north
Inspected 05.06.2018
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1    BRICK FACE : BORAL ESCURA SMOOTH FACE PEARL GREY

3    WALL LINING : ALUIMINIUM COPMPOSITE ALUCOBOND METALLIC COPPER

6     ALUCOBOND  CLADDING :    Indiana Copper                    Alucobond

7     SUNSHADES / LOUVRES :     Anotel natural matt 89119   Powdercoated Aluminmium Dulux
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       8     UNDERSIDE of balconies Ceilings  :    Dulux white Duck W A216   Weather Shield (low sheen)

AREA                                                     COLOUR                               PRODUCT

       9     BALCONIES      : Frameless glass : pilkington optifloat grey

10    RENDER AND PAINT WALLS :   Dulux timeless Grey W  GR 23     Weather shield ( low sheen)

11    WALL LINING : ALUMINIUM COMPOPSITE ALUCOBOND METALLIC BRONZE
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STORAGE AREAS                                   UNITS AREAS & LAYOUT
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SITE AREA                                                                                    664.5

FSR                                                                                                919+177.2 hallways = 1096.2sqm = 1.649/1

CROSS VENTILATION 17 UNITS OUT OF 17 = 100%

3 HOURS SUN 21 st JUNE = 17 UNITS = 100%

TOTAL COMMUNAL OPEN SPACE = 25% OF THE SITE AREA = 166sqm

TOTAL DEEP SOIL = 231sqm = 34%

ADAPTABLE UNITS = 2

UNIT MIX = 1X3 BEDS = 5%

                    8X1 BED = 47%

                    8X2 BEDS = 47%

PROPOSED 17 UNITS @ No 1 STATION LANE PENRITH

COMPRISING 1X3 bedrooms + 8X2 bedrooms + 8x1 bedrooms

unit areas
 cross flow   orientation

balconies layout              single orientation   adaptable
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DATA & CALCULATIONS

                                            34.558m    yes

               R4                          R4               yes

               2.7m                    2.7 m         yes

                                                                         yes

                                                            yes

REQUIRED PROPOSED     COMPLIANCE

Site Area

Minimum front width                     20m

Zoning

Minimum ceiling height

maximum height                           18m                     18 clause 4.6

Setbacks- Front Primary              4.0m                       0.0m

       -           Sides                6000-    9000               6000           yes

Car Parking                        1x3bedx1.2 + 8x1bedx0.4

                                            +8x2bedx0.7 +17/5           14

                                           visitors   =  13.4 cars                             yes

Building separation               -------------------------------------------------

              U 1    U 2      U 3     U 4    U5    U6       U7    U8  U9    U10    U11   U12

AREAS  42      75       63.5    87   112.5   60    63.5    87    60    63.5    87     60

              U13    U14  U15   U16    U17

               60     86       93     86      93

Total area of hallways  = 177.2sqm

Total number of storage =                    17                       17               yes

Adaptable housing                        2 units have                                    yes

                                                    layout adaptable to

                                                  a range of family types

Access to sunlight                     70% of units to receive                     yes

                                                  3 hours of sun on

                                                  21st june = 15 units

                                                  50% of required open                       yes

                                                  space of proposed

                                                  dwellings and adjoining

                                                  properties to receive 3

                                                   hours  on 21st june
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STORAGE AREAS                                   UNITS AREAS & LAYOUT

UNIT     Basement      unit space

GROUND FLOOR

FIRST   FLOOR

SECOND   FLOOR

THIRD    FLOOR

FOURTH     FLOOR

FIFTH    FLOOR

SITE AREA                                                                                    664.5

FSR                                                                                                919+177.2 hallways = 1096.2sqm = 1.649/1

CROSS VENTILATION 17 UNITS OUT OF 17 = 100%

3 HOURS SUN 21 st JUNE = 17 UNITS = 100%

TOTAL COMMUNAL OPEN SPACE = 25% OF THE SITE AREA = 166sqm

TOTAL DEEP SOIL = 231sqm = 34%

ADAPTABLE UNITS = 2

UNIT MIX = 1X3 BEDS = 5%

                    8X1 BED = 47%

                    8X2 BEDS = 47%

PROPOSED 17 UNITS @ No 1 STATION LANE PENRITH

COMPRISING 1X3 bedrooms + 8X2 bedrooms + 8x1 bedrooms

unit areas
 cross flow   orientation

balconies layout              single orientation   adaptable
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SHADOW DIAGRAM

SCALE: 1/200

21 rst. OF JUNE

EXTENT OF THE SHADOW 12.00 noon

SHADOW DIAGRAM

21 rst. OF JUNE

SHADOW DIAGRAM

21 rst. OF JUNE

EXTENT OF THE SHADOW  9.00am
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9sqm 9sqm

PRE  ADAPTATION UNITS

POST ADAPTATION UNITS

ADAPTABLE HOUSING

To satisfy  requirements of AS 4299 -1995 , AS 1428.1 ans AS 2890.6-2009

the adaptable units 3 & 7 shall provide the following :

* Continuous accesiiblev path of travel from the site frontage to the adaptable

units

* Common use facilities will be accessible

* Letterboxes are accessible

* External pathway lighting

* Entry porch is covered

* Provision for a microwaven oven 750mm -1200mm AFFL

* Light over kitchen sink

* Potential illumination to 300 lux in the entry , bedroom bathroom living.

* Four double GPO's in living / dining area

* Three double GPO's TV and phone outlets in bedroom

* Sliding door with mirror in bedroom

* Linen Cupboard

* Shelf in laundry 1200mm AFFL

* Accesible garbage bin enclosure

* Electrical distribution sub-board within the unit in an accessible location

* Provision foe external wheelchair storage

* Slip resistant flooring in bathroom , laundry and external private deck

terrace

*  Kitchen sink 1500mm deep x 800mm off the floor and open under for

minimum 820mm wide

*  Fittings and fixtures in kitchen to comply with AS 1428.1

*  Shower recess in bathroom 1100mm x 1160mm hobless

*  Toilet 450mm from side wall , 800mm to front of pan

*  Basin to be Caroma Caravelle or similar

*  Circulation space to AS 1428.1

*  Fittings and fixtures to AS 1428.1

*  Installation of grab rails to AS 1428.1

*  Car parking to AS 2890.6-2009

*  850mm clear open for entry door 530mm on latch of door inside and

outside , 110 mm 0n hinge side

*  landing 1350mm in front of door

*  circulation space inside entry door 1500mm minimum

*  Level handles to AS 1428.1

*  All internal doors 820mm clear when open

*  1000mm minimum space each side of the queen bed , 1540mm in front of

bed

*  850mm clear open for rear landing door 530mm on latch of door inside and

outside , 110 mm 0n hinge side

*  landing on top of ramp 1500mm , ramp minimum 1200mm
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Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
1995 30.2 16.8 141.4 51.4

1996 113.4 40.6 18.4 20.0 150.2 25.6 5.6 10.4 45.0 21.2 52.6 42.6 545.6

1997 195.4 177.4 25.2 1.8 38.4 22.6 28.6 0.0 75.2 59.8 25.2 29.6 679.2

1998 155.4 87.4 33.4 65.2 96.0 77.6 56.4 161.2 16.8 4.6 78.6 36.6 869.2

1999 152.4 35.8 22.0 10.0 10.4 24.6 82.0 18.8 25.4 87.4 14.0 69.4 552.2

2000 20.4 15.2 186.0 34.2 15.0 14.8 9.0 10.8 22.2 63.6 170.6 96.2 658.0

2001 148.2 142.8 99.4 90.4 32.8 3.0 71.8 23.8 28.2 39.6 41.0 30.4 751.4

2002 75.2 243.2 84.6 18.0 34.8 18.4 10.8 11.2 4.4 5.6 13.0 59.8 579.0

2003 23.8 101.6 147.8 45.2 89.0 24.6 26.6 24.6 4.2 76.4 76.0 78.0 717.8

2004 22.4 83.4 51.8 15.6 15.0 6.2 16.4 21.6 33.4 256.2 65.6 82.2 669.8

2005 114.8 160.4 46.8 14.6 21.2 68.2 53.0 1.4 35.8 81.6 136.4 26.2 760.4

2006 106.8 84.6 24.8 4.0 8.2 43.0 35.4 17.4 93.6 7.6 16.8 58.8 501.0

2007 23.0 181.8 87.2 50.6 24.8 226.0 15.0 78.2 14.2 24.2 206.2 82.2 1013.4

2008 112.0 228.4 48.0 84.6 4.2 98.4 16.6 23.8 39.4 79.4 62.4 70.0 867.2

2009 19.2 136.2 46.0 89.8 83.4 28.8 15.4 8.0 13.8 52.0 13.6 31.4 537.6

2010 43.6 274.8 30.0 15.4 50.0 51.4 56.8 23.0 26.4 61.0 142.8 39.8 815.0

2011 27.6 21.8 121.2 35.0 40.8 45.8 27.2 28.4 68.4 46.4 153.8 88.2 704.6

2012 138.0 266.2 149.2 93.6 15.4 65.4 19.2 5.0 24.4 34.0 67.0 28.0 905.4

2013 149.2 150.0 67.4 60.2 27.2 100.8 4.2 0.4 19.0 6.6 141.4 36.6 763.0

2014 27.4 68.2 100.6 54.4 4.0 35.4 12.0 103.0 18.8 65.6 40.0 164.2 693.6

2015 140.4 47.2 46.4 258.8 47.6 67.4 33.4 40.0 15.8 31.6 141.2 109.2 979.0

2016 307.8 1.8 16.8 12.2 7.2 48.2 48.8 50.0 12.4 16.6 65.2

2017 28.2 69.8 230.2 29.4 10.2 29.0 1.4 9.8 0.2 45.2 23.4 50.6 527.4

2018 36.4 70.4 78.6 22.6 3.2

Page 1 of 2

Monthly Rainfall (millimetres)

PENRITH LAKES AWS
Station Number: 067113 · State: NSW · Opened: 1995 · Status: Open · Latitude: 33.72°S · Longitude: 150.68°E · Elevation: 25 m

Quality control: 12.3 Done & acceptable, 12.3 Not completed or unknown

© Copyright Commonwealth of Australia 2018, Bureau of Meteorology.
Prepared using Climate Data Online, Bureau of Meteorology http://www.bom.gov.au/climate/data.
Contact us using details on http://www.bom.gov.au/climate/how/contacts.shtml.
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
http://www.bom.gov.au/other/copyright.shtmlVersion: 1, Version Date: 31/08/2018

Document Set ID: 8363820
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Page 2 of 2

Monthly Rainfall (millimetres)

PENRITH LAKES AWS
Station Number: 067113 · State: NSW · Opened: 1995 · Status: Open · Latitude: 33.72°S · Longitude: 150.68°E · Elevation: 25 m

Statistics for this station calculated over all years of data

1) Calculation of statistics

Summary statistics, other than the Highest and Lowest values, are only calculated 
if there are at least 20 years of data available.

2) Gaps and missing data

Gaps may be caused by a damaged instrument, a temporary change to the site operation, or
due to the absence or illness of an observer.

3) Further information

http://www.bom.gov.au/climate/cdo/about/about-rain-data.shtml.

Product code: IDCJAC0001 reference: 38664740 Created on Mon 18 Jun 2018 11:53:12 AM EST

© Copyright Commonwealth of Australia 2018, Bureau of Meteorology.
Prepared using Climate Data Online, Bureau of Meteorology http://www.bom.gov.au/climate/data.
Contact us using details on http://www.bom.gov.au/climate/how/contacts.shtml.
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
http://www.bom.gov.au/other/copyright.shtml

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Mean 94.8 116.9 76.6 48.9 36.0 51.3 29.3 30.4 30.6 51.3 80.0 62.0 718.6

Lowest 19.2 1.8 16.8 1.8 3.2 3.0 1.4 0.0 0.2 4.6 13.0 26.2 501.0
5th percentile 20.6 15.9 18.8 4.6 4.0 6.2 4.3 0.4 4.2 5.7 13.6 28.2 527.4

10th percentile 22.5 24.6 22.6 10.4 4.8 14.8 5.9 1.8 6.3 6.8 14.5 29.8 537.6
Median 106.8 87.4 51.8 34.2 24.8 35.4 22.9 20.2 25.4 45.2 65.6 58.8 704.6

90th percentile 154.8 240.2 148.9 90.3 87.9 98.4 56.8 75.3 64.7 81.2 151.6 94.6 905.4
95th percentile 191.4 263.9 182.3 93.3 95.3 100.8 71.1 101.8 74.5 86.8 168.9 107.9 979.0

Highest 307.8 274.8 230.2 258.8 150.2 226.0 82.0 161.2 93.6 256.2 206.2 164.2 1013.4

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820
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Job No: E1857

Hole No: S1

Sheet    1 of 1

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Station Lane Pty Ltd ATF The Station Lane Trust Test Location: Refer to Figure 2
Project: Preliminary Site Investigation  Test Method:  Hand Auger 
Project Location: 1 Station Lane, Penrith NSW Date: 06.06.2018 Logged by: RL
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Additional Comments D
e
p
th
 (
m
)

0.1 Fill: Silty Sand, fine to medium grained, D L No HC odours, No staining 0.1

0.2 lightk brown, with grass roots. No visual fibro cement fragments 0.2

0.3 End of S1 @0.2m BGL  0.3

0.4 0.4

0.5 0.5

0.6 0.6

0.7 0.7

0.8 0.8

0.9 0.9

1.0 1.0

1.1 1.1

1.2 1.2

1.3 1.3

1.4 1.4

1.5 1.5

1.6 1.6

1.7 1.7

1.8 1.8

1.9 1.9

2.0 2.0

2.1 2.1

2.2 2.2

2.3 2.3

2.4 2.4

2.5 2.5

2.6 2.6

2.7 2.7

2.8 2.8

2.9 2.9

3.0 3.0

3.1 3.1

3.2 3.2

3.3 3.3

3.4 3.4

3.5 3.5

Explanatory Notes:

Consistency Density Index                           Samples Moisture

VS Very Soft VL   Very Loose                      B       Bulk Sample D    Dry

S Soft L      Loose                              D       Disturbed Sample M   Moist

F Firm MD  Medium Dense               U50   Undisturbed Sample W   Wet

St Stiff D     Dense                                       (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD  Very Dense                      N        S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: N/A

F
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Job No: E1857

Hole No: S2

Sheet    1 of 1

ENGINEERING LOG OF DRILLED BOREHOLE
Client: Station Lane Pty Ltd ATF The Station Lane Trust Test Location: Refer to Figure 2
Project: Preliminary Site Investigation  Test Method:  Hand Auger 
Project Location: 1 Station Lane, Penrith NSW Date: 06.06.2018 Logged by: RL
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Additional Comments D
e
p
th
 (
m
)

0.1 Fill: Silty Sand, fine to medium grained, D L No HC odours, No staining 0.1

0.2 lightk brown, with grass roots. No visual fibro cement fragments 0.2

0.3 End of S2 @0.2m BGL  0.3

0.4 0.4

0.5 0.5

0.6 0.6

0.7 0.7

0.8 0.8

0.9 0.9

1.0 1.0

1.1 1.1

1.2 1.2

1.3 1.3

1.4 1.4

1.5 1.5

1.6 1.6

1.7 1.7

1.8 1.8

1.9 1.9

2.0 2.0

2.1 2.1

2.2 2.2

2.3 2.3

2.4 2.4

2.5 2.5

2.6 2.6

2.7 2.7

2.8 2.8

2.9 2.9

3.0 3.0

3.1 3.1

3.2 3.2

3.3 3.3

3.4 3.4

3.5 3.5

Explanatory Notes:

Consistency Density Index                           Samples Moisture

VS Very Soft VL   Very Loose                      B       Bulk Sample D    Dry

S Soft L      Loose                              D       Disturbed Sample M   Moist

F Firm MD  Medium Dense               U50   Undisturbed Sample W   Wet

St Stiff D     Dense                                       (50mm diam.) Wp Plastic Limit

VSt Very Stiff VD  Very Dense                      N        S.P.T. Value Wl  Liquid Limit
H Hard

Surface Level: N/A

F
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Soil Sand

Bituminous Concrete
Clayey Sand

Concrete
Silty Sand

Topsoil

Gravel
Fill

Sandy Gravel
Peat

Clay
Sedimentary Rock

Silty Clay Sandstone Coarse Grained

Silt Sandstone Fine Grained

Sandy Clay Siltstone

Gravelly Clay Laminite

Shaly Clay Shale

Clayey Silt Coal

Sandy Silt Limestone

GRAPHIC SYMBOLS FOR SOIL AND ROCK
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

CERTIFICATE OF ANALYSIS 193449

PO Box 4405, East Gosford, NSW, 2250Address

Michael SilkAttention

Benviron GroupClient

Client Details

06/06/2018Date completed instructions received

06/06/2018Date samples received

2 soilNumber of Samples

E1857 - PenrithYour Reference

Sample Details

Please refer to the last page of this report for any comments relating to the results.

Results are reported on a dry weight basis for solids and on an as received basis for other matrices.

Samples were analysed as received from the client. Results relate specifically to the samples as received.

Please refer to the following pages for results, methodology summary and quality control data.

Analysis Details

Tests not covered by NATA are denoted with *Accredited for compliance with ISO/IEC 17025 - Testing.

NATA Accreditation Number 2901. This document shall not be reproduced except in full.

13/06/2018Date of Issue

14/06/2018Date results requested by

Report Details

Jacinta Hurst, Laboratory Manager

Authorised By

Steven Luong, Senior Chemist

Lucy Zhu, Asbsestos Analyst

Long Pham, Team Leader, Metals

Jeremy Faircloth, Organics Supervisor

Results Approved By

Authorised by Asbestos Approved Signatory: Lucy Zhu

Analysed by Asbestos Approved Identifier: Lucy Zhu

Asbestos Approved By

Revision No: R00

193449Envirolab Reference: Page | 1 of 20

Version: 1, Version Date: 31/08/2018
Document Set ID: 8363820



Client Reference: E1857 - Penrith

127114%Surrogate aaa-Trifluorotoluene

<1<1mg/kgTotal +ve Xylenes

<1<1mg/kgnaphthalene

<1<1mg/kgo-Xylene

<2<2mg/kgm+p-xylene

<1<1mg/kgEthylbenzene

<0.5<0.5mg/kgToluene

<0.2<0.2mg/kgBenzene

<25<25mg/kgvTPH C6  - C10  less BTEX (F1)

<25<25mg/kgTRH C6  - C10 

<25<25mg/kgTRH C6  - C9 

08/06/201808/06/2018-Date analysed

07/06/201807/06/2018-Date extracted

soilsoilType of sample

05/06/201805/06/2018Date Sampled

0-0.20-0.2Depth

S2S1UNITSYour Reference

193449-2193449-1Our Reference

vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 193449

R00Revision No:

Page | 2 of 20

Version: 1, Version Date: 31/08/2018
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Client Reference: E1857 - Penrith

104104%Surrogate o-Terphenyl

<50<50mg/kgTotal +ve TRH (>C10-C40)

<100<100mg/kgTRH >C34 -C40  

<100<100mg/kgTRH >C16 -C34 

<50<50mg/kgTRH >C10  - C16  less Naphthalene (F2)

<50<50mg/kgTRH >C10 -C16 

<100<100mg/kgTRH C29  - C36 

<100<100mg/kgTRH C15  - C28 

<50<50mg/kgTRH C10  - C14 

08/06/201808/06/2018-Date analysed

07/06/201807/06/2018-Date extracted

soilsoilType of sample

05/06/201805/06/2018Date Sampled

0-0.20-0.2Depth

S2S1UNITSYour Reference

193449-2193449-1Our Reference

svTRH (C10-C40) in Soil

Envirolab Reference: 193449

R00Revision No:

Page | 3 of 20
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Client Reference: E1857 - Penrith

106111%Surrogate p-Terphenyl-d14

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(PQL)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc(half)

<0.5<0.5mg/kgBenzo(a)pyrene TEQ calc (zero)

2.31.2mg/kgTotal +ve PAH's

0.1<0.1mg/kgBenzo(g,h,i)perylene

<0.1<0.1mg/kgDibenzo(a,h)anthracene

0.1<0.1mg/kgIndeno(1,2,3-c,d)pyrene

0.20.1mg/kgBenzo(a)pyrene

0.30.2mg/kgBenzo(b,j+k)fluoranthene

0.20.1mg/kgChrysene

0.20.1mg/kgBenzo(a)anthracene

0.50.3mg/kgPyrene

0.50.3mg/kgFluoranthene

<0.1<0.1mg/kgAnthracene

0.20.1mg/kgPhenanthrene

<0.1<0.1mg/kgFluorene

<0.1<0.1mg/kgAcenaphthene

<0.1<0.1mg/kgAcenaphthylene

<0.1<0.1mg/kgNaphthalene

08/06/201808/06/2018-Date analysed

07/06/201807/06/2018-Date extracted

soilsoilType of sample

05/06/201805/06/2018Date Sampled

0-0.20-0.2Depth

S2S1UNITSYour Reference

193449-2193449-1Our Reference

PAHs in Soil

Envirolab Reference: 193449

R00Revision No:

Page | 4 of 20

Version: 1, Version Date: 31/08/2018
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Client Reference: E1857 - Penrith

101%Surrogate TCMX

<0.1mg/kgTotal +ve DDT+DDD+DDE

<0.1mg/kgMethoxychlor

<0.1mg/kgEndosulfan Sulphate

<0.1mg/kgEndrin Aldehyde

<0.1mg/kgpp-DDT

<0.1mg/kgEndosulfan II

<0.1mg/kgpp-DDD

<0.1mg/kgEndrin

<0.1mg/kgDieldrin

<0.1mg/kgpp-DDE

<0.1mg/kgEndosulfan I

<0.1mg/kgalpha-chlordane

<0.1mg/kggamma-Chlordane

<0.1mg/kgHeptachlor Epoxide

<0.1mg/kgAldrin

<0.1mg/kgdelta-BHC

<0.1mg/kgHeptachlor

<0.1mg/kgbeta-BHC

<0.1mg/kggamma-BHC

<0.1mg/kgalpha-BHC

<0.1mg/kgHCB

07/06/2018-Date analysed

07/06/2018-Date extracted

soilType of sample

05/06/2018Date Sampled

0-0.2Depth

S2UNITSYour Reference

193449-2Our Reference

Organochlorine Pesticides in soil

Envirolab Reference: 193449

R00Revision No:

Page | 5 of 20
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Client Reference: E1857 - Penrith

101%Surrogate TCLMX

<0.1mg/kgTotal +ve PCBs (1016-1260)

<0.1mg/kgAroclor 1260

<0.1mg/kgAroclor 1254

<0.1mg/kgAroclor 1248

<0.1mg/kgAroclor 1242

<0.1mg/kgAroclor 1232

<0.1mg/kgAroclor 1221

<0.1mg/kgAroclor 1016

07/06/2018-Date analysed

07/06/2018-Date extracted

soilType of sample

05/06/2018Date Sampled

0-0.2Depth

S2UNITSYour Reference

193449-2Our Reference

PCBs in Soil

Envirolab Reference: 193449

R00Revision No:
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Client Reference: E1857 - Penrith

6635mg/kgZinc

64mg/kgNickel

<0.1<0.1mg/kgMercury

6336mg/kgLead

2013mg/kgCopper

128mg/kgChromium

<0.4<0.4mg/kgCadmium

<4<4mg/kgArsenic

08/06/201808/06/2018-Date analysed

07/06/201807/06/2018-Date prepared

soilsoilType of sample

05/06/201805/06/2018Date Sampled

0-0.20-0.2Depth

S2S1UNITSYour Reference

193449-2193449-1Our Reference

Acid Extractable metals in soil

Envirolab Reference: 193449

R00Revision No:
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Client Reference: E1857 - Penrith

6.25.5%Moisture

08/06/201808/06/2018-Date analysed

07/06/201807/06/2018-Date prepared

soilsoilType of sample

05/06/201805/06/2018Date Sampled

0-0.20-0.2Depth

S2S1UNITSYour Reference

193449-2193449-1Our Reference

Moisture

Envirolab Reference: 193449

R00Revision No:

Page | 8 of 20
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Client Reference: E1857 - Penrith

<0.001%(w/w)FA and AF Estimation*#2 

<0.01%(w/w)ACM >7mm Estimation*

–gFA and AF Estimation*

–gACM  >7mm  Estimation*

No visible 
asbestos 
detected

-Asbestos ID in soil <0.1g/kg*

<0.1g/kgTotal Asbestos#1 

No asbestos 
detected

-Trace Analysis

No asbestos 
detected at 

reporting limit of 
0.1g/kg

 
  Organic fibres 

detected

-Asbestos ID in soil (AS4964) >0.1g/kg

Brown fine- 
grained soil & 

rocks

-Sample Description

671.63gSample mass tested

08/06/2018-Date analysed

soilType of sample

05/06/2018Date Sampled

0-0.2Depth

S2UNITSYour Reference

193449-2Our Reference

Asbestos ID - soils NEPM  - ASB-001

Envirolab Reference: 193449

R00Revision No:
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Client Reference: E1857 - Penrith

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.

Org-005

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID.
 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.
 
 Note, the Total +ve TRH PQL is reflective of the lowest individual PQL and is therefore "Total +ve TRH" is simply a sum of the 
positive individual TRH fractions (>C10-C40).

Org-003

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-FID. 
 F2 = (>C10-C16)-Naphthalene as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater (HSLs Tables 1A 
(3, 4)). Note Naphthalene is determined from the VOC analysis.

Org-003

Determination of Mercury by Cold Vapour AAS. Metals-021

Determination of various metals by ICP-AES. Metals-020

Moisture content determined by heating at 105+/-5 °C for a minimum of 12 hours.
 

Inorg-008

Asbestos ID - Identification of asbestos in soil samples using Polarised Light Microscopy and Dispersion Staining Techniques. 
Minimum 500mL soil sample was analysed as recommended by "National Environment Protection (Assessment of site 
contamination) Measure, Schedule B1 and "The Guidelines from the Assessment, Remediation and Management of Asbestos-
Contaminated Sites in Western Australia - May 2009" with a reporting limit of 0.1g/kg (0.01% w/w) as per Australian Standard 
AS4964-2004.
 Results reported denoted with * are outside our scope of NATA accreditation.
 
 
   NOTE #1  Total Asbestos g/kg was analysed and reported as per Australian Standard AS4964 (This is the sum of  ACM 
>7mm, <7mm and FA/AF)
 
   NOTE #2  The screening level of 0.001% w/w asbestos in soil for FA and AF only applies where the FA and AF are able to be 
quantified by gravimetric procedures. This screening level is not applicable to free fibres.
 
 Estimation = Estimated asbestos weight
 
 Results reported with "--" is equivalent to no visible asbestos identified using Polarised Light microscopy and Dispersion 
Staining Techniques.

ASB-001

Asbestos ID - Qualitative identification of asbestos in bulk samples using Polarised Light Microscopy and Dispersion Staining 
Techniques including Synthetic Mineral Fibre and Organic Fibre as per Australian Standard 4964-2004.

ASB-001

Methodology SummaryMethod ID

Envirolab Reference: 193449

R00Revision No:
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Client Reference: E1857 - Penrith

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.
 Note, the Total +ve Xylene PQL is reflective of the lowest individual PQL and is therefore "Total +ve Xylenes" is simply a sum 
of the positive individual Xylenes.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Water samples 
are analysed directly by purge and trap GC-MS. F1 = (C6-C10)-BTEX as per NEPM B1 Guideline on Investigation Levels for 
Soil and Groundwater.

Org-016

Soil samples are extracted with methanol and spiked into water prior to analysing by purge and trap GC-MS. Org-014

Soil samples are extracted with Dichloromethane/Acetone and waters with Dichloromethane and analysed by GC-MS. 
Benzo(a)pyrene TEQ as per NEPM B1 Guideline on Investigation Levels for Soil and Groundwater - 2013.
 For soil results:-
 1. ‘EQ PQL’values are assuming all contributing PAHs reported as <PQL are actually at the PQL. This is the most conservative 
approach and can give false positive TEQs given that PAHs that contribute to the TEQ calculation may not be present. 
 2. ‘EQ zero’values are assuming all contributing PAHs reported as <PQL are zero. This is the least conservative approach and 
is more susceptible to false negative TEQs when PAHs that contribute to the TEQ calculation are present but below PQL.
 3. ‘EQ half PQL’values are assuming all contributing PAHs reported as <PQL are half the stipulated PQL. Hence a mid-point 
between the most and least conservative approaches above.
 Note, the Total +ve PAHs PQL is reflective of the lowest individual PQL and is therefore "Total +ve PAHs" is simply a sum of 
the positive individual PAHs.

Org-012

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.
 Note, the Total +ve PCBs PQL is reflective of the lowest individual PQL and is therefore" Total +ve PCBs" is simply a sum of 
the positive individual PCBs.

Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC-ECD.Org-006

Soil samples are extracted with dichloromethane/acetone and waters with dichloromethane and analysed by GC with dual 
ECD's.
 Note, the Total +ve reported DDD+DDE+DDT PQL is reflective of the lowest individual PQL and is therefore simply a sum of 
the positive individually report DDD+DDE+DDT.

Org-005

Methodology SummaryMethod ID
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Client Reference: E1857 - Penrith

[NT]132[NT][NT][NT][NT]114Org-016%Surrogate aaa-Trifluorotoluene

[NT][NT][NT][NT][NT][NT]<1Org-0141mg/kgnaphthalene

[NT]126[NT][NT][NT][NT]<1Org-0161mg/kgo-Xylene

[NT]130[NT][NT][NT][NT]<2Org-0162mg/kgm+p-xylene

[NT]128[NT][NT][NT][NT]<1Org-0161mg/kgEthylbenzene

[NT]121[NT][NT][NT][NT]<0.5Org-0160.5mg/kgToluene

[NT]107[NT][NT][NT][NT]<0.2Org-0160.2mg/kgBenzene

[NT]123[NT][NT][NT][NT]<25Org-01625mg/kgTRH C6  - C10 

[NT]123[NT][NT][NT][NT]<25Org-01625mg/kgTRH C6  - C9 

[NT]08/06/2018[NT][NT][NT][NT]08/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: vTRH(C6-C10)/BTEXN in Soil

Envirolab Reference: 193449
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Client Reference: E1857 - Penrith

[NT]109[NT][NT][NT][NT]108Org-003%Surrogate o-Terphenyl

[NT]108[NT][NT][NT][NT]<100Org-003100mg/kgTRH >C34 -C40  

[NT]88[NT][NT][NT][NT]<100Org-003100mg/kgTRH >C16 -C34 

[NT]122[NT][NT][NT][NT]<50Org-00350mg/kgTRH >C10 -C16 

[NT]108[NT][NT][NT][NT]<100Org-003100mg/kgTRH C29  - C36 

[NT]88[NT][NT][NT][NT]<100Org-003100mg/kgTRH C15  - C28 

[NT]122[NT][NT][NT][NT]<50Org-00350mg/kgTRH C10  - C14 

[NT]08/06/2018[NT][NT][NT][NT]08/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: svTRH (C10-C40) in Soil

Envirolab Reference: 193449
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Client Reference: E1857 - Penrith

[NT]124[NT][NT][NT][NT]106Org-012%Surrogate p-Terphenyl-d14

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgBenzo(g,h,i)perylene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgDibenzo(a,h)anthracene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgIndeno(1,2,3-c,d)pyrene

[NT]111[NT][NT][NT][NT]<0.05Org-0120.05mg/kgBenzo(a)pyrene

[NT][NT][NT][NT][NT][NT]<0.2Org-0120.2mg/kgBenzo(b,j+k)fluoranthene

[NT]104[NT][NT][NT][NT]<0.1Org-0120.1mg/kgChrysene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgBenzo(a)anthracene

[NT]113[NT][NT][NT][NT]<0.1Org-0120.1mg/kgPyrene

[NT]117[NT][NT][NT][NT]<0.1Org-0120.1mg/kgFluoranthene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAnthracene

[NT]114[NT][NT][NT][NT]<0.1Org-0120.1mg/kgPhenanthrene

[NT]95[NT][NT][NT][NT]<0.1Org-0120.1mg/kgFluorene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAcenaphthene

[NT][NT][NT][NT][NT][NT]<0.1Org-0120.1mg/kgAcenaphthylene

[NT]101[NT][NT][NT][NT]<0.1Org-0120.1mg/kgNaphthalene

[NT]08/06/2018[NT][NT][NT][NT]08/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PAHs in Soil
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Client Reference: E1857 - Penrith

[NT]123[NT][NT][NT][NT]109Org-005%Surrogate TCMX

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgMethoxychlor

[NT]71[NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan Sulphate

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndrin Aldehyde

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDT

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan II

[NT]74[NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDD

[NT]88[NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndrin

[NT]103[NT][NT][NT][NT]<0.1Org-0050.1mg/kgDieldrin

[NT]97[NT][NT][NT][NT]<0.1Org-0050.1mg/kgpp-DDE

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgEndosulfan I

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgalpha-chlordane

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kggamma-Chlordane

[NT]88[NT][NT][NT][NT]<0.1Org-0050.1mg/kgHeptachlor Epoxide

[NT]90[NT][NT][NT][NT]<0.1Org-0050.1mg/kgAldrin

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgdelta-BHC

[NT]91[NT][NT][NT][NT]<0.1Org-0050.1mg/kgHeptachlor

[NT]82[NT][NT][NT][NT]<0.1Org-0050.1mg/kgbeta-BHC

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kggamma-BHC

[NT]83[NT][NT][NT][NT]<0.1Org-0050.1mg/kgalpha-BHC

[NT][NT][NT][NT][NT][NT]<0.1Org-0050.1mg/kgHCB

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Organochlorine Pesticides in soil
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Client Reference: E1857 - Penrith

[NT]104[NT][NT][NT][NT]109Org-006%Surrogate TCLMX

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1260

[NT]122[NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1254

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1248

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1242

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1232

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1221

[NT][NT][NT][NT][NT][NT]<0.1Org-0060.1mg/kgAroclor 1016

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date extracted

[NT]LCS-5RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: PCBs in Soil
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Client Reference: E1857 - Penrith

[NT]96[NT][NT][NT][NT]<1Metals-0201mg/kgZinc

[NT]97[NT][NT][NT][NT]<1Metals-0201mg/kgNickel

[NT]112[NT][NT][NT][NT]<0.1Metals-0210.1mg/kgMercury

[NT]96[NT][NT][NT][NT]<1Metals-0201mg/kgLead

[NT]112[NT][NT][NT][NT]<1Metals-0201mg/kgCopper

[NT]103[NT][NT][NT][NT]<1Metals-0201mg/kgChromium

[NT]92[NT][NT][NT][NT]<0.4Metals-0200.4mg/kgCadmium

[NT]106[NT][NT][NT][NT]<4Metals-0204mg/kgArsenic

[NT]08/06/2018[NT][NT][NT][NT]08/06/2018-Date analysed

[NT]07/06/2018[NT][NT][NT][NT]07/06/2018-Date prepared

[NT]LCS-6RPDDup.Base#BlankMethodPQLUnitsTest Description

Spike Recovery %DuplicateQUALITY CONTROL: Acid Extractable metals in soil
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Client Reference: E1857 - Penrith

Not ReportedNR

National Environmental Protection MeasureNEPM

Not specifiedNS

Laboratory Control SampleLCS

Relative Percent DifferenceRPD

Greater than>

Less than<

Practical Quantitation LimitPQL

Insufficient sample for this testINS

Test not requiredNA

Not testedNT

Result Definitions

Australian Drinking Water Guidelines recommend that Thermotolerant Coliform, Faecal Enterococci, & E.Coli levels are less than
1cfu/100mL. The recommended maximums are taken from "Australian Drinking Water Guidelines", published by NHMRC & ARMC
2011.

Surrogates are known additions to each sample, blank, matrix spike and LCS in a batch, of compounds which
are similar to the analyte of interest, however are not expected to be found in real samples.

Surrogate Spike

This comprises either a standard reference material or a control matrix (such as a blank sand or water) fortified
with analytes representative of the analyte class. It is simply a check sample.

LCS (Laboratory
Control Sample)

A portion of the sample is spiked with a known concentration of target analyte. The purpose of the matrix spike
is to monitor the performance of the analytical method used and to determine whether matrix interferences
exist.

Matrix Spike

This is the complete duplicate analysis of a sample from the process batch. If possible, the sample selected
should be one where the analyte concentration is easily measurable.

Duplicate

This is the component of the analytical signal which is not derived from the sample but from reagents,
glassware etc, can be determined by processing solvents and reagents in exactly the same manner as for
samples.

Blank

Quality Control Definitions
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Client Reference: E1857 - Penrith

Measurement Uncertainty estimates are available for most tests upon request.

Where sampling dates are not provided, Envirolab are not in a position to comment on the validity of the analysis where
recommended technical holding times may have been breached.

When samples are received where certain analytes are outside of recommended technical holding times (THTs), the analysis has
proceeded. Where analytes are on the verge of breaching THTs, every effort will be made to analyse within the THT or as soon as
practicable.

In circumstances where no duplicate and/or sample spike has been reported at 1 in 10 and/or 1 in 20 samples respectively, the
sample volume submitted was insufficient in order to satisfy laboratory QA/QC protocols.

Matrix Spikes, LCS and Surrogate recoveries: Generally 70-130% for inorganics/metals; 60-140% for organics (+/-50% surrogates)
and 10-140% for labile SVOCs (including labile surrogates), ultra trace organics and speciated phenols is acceptable.

Duplicates: <5xPQL - any RPD is acceptable; >5xPQL - 0-50% RPD is acceptable.

For VOCs in water samples, three vials are required for duplicate or spike analysis.

Spikes for Physical and Aggregate Tests are not applicable.

Filters, swabs, wipes, tubes and badges will not have duplicate data as the whole sample is generally extracted during sample
extraction.

Duplicate sample and matrix spike recoveries may not be reported on smaller jobs, however, were analysed at a frequency to meet
or exceed NEPM requirements. All samples are tested in batches of 20. The duplicate sample RPD and matrix spike recoveries for
the batch were within the laboratory acceptance criteria.

Laboratory Acceptance Criteria
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Client Reference: E1857 - Penrith

Asbestos-ID in soil: NEPM
 This report is consistent with the reporting recommendations in the National Environment 
 Protection (Assessment of Site Contamination) Measure, Schedule B1, May 2013. 
 This is reported outside our scope of NATA accreditation.

Report Comments
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au

SAMPLE RECEIPT ADVICE

Michael SilkAttention

Benviron GroupClient

Client Details

14/06/2018Date Results Expected to be Reported

06/06/2018Date Instructions Received

06/06/2018Date Sample Received

193449Envirolab Reference

E1857 - PenrithYour reference

Sample Login Details

YESSampling Date Provided

IceCooling Method

8.4Temperature on Receipt (°C)

StandardTurnaround Time Requested

2 soilNo. of Samples Provided

YESSamples received in appropriate condition for analysis

Sample Condition

Nil

Comments

Please direct any queries to:

Email:   jhurst@envirolab.com.auEmail:   ahie@envirolab.com.au

Fax:      02 9910 6201Fax:      02 9910 6201

Phone: 02 9910 6200Phone: 02 9910 6200

Jacinta HurstAileen Hie

Analysis Underway, details on the following page:
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Envirolab Services Pty Ltd

ABN 37 112 535 645

12 Ashley St Chatswood NSW 2067

ph 02 9910 6200   fax 02 9910 6201

customerservice@envirolab.com.au

www.envirolab.com.au
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Sample ID

The ' THIS IS NOT A REPORT OF THE RESULTS.P' indicates the testing you have requested.

Requests for longer term sample storage must be received in writing.

Sample storage - Waters are routinely disposed of approximately 1 month and soils approximately 2 months from receipt.

Additional Info
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Label Depth Date Soil Type
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S1 0‐0.2 05.06.2018 F‐ Silty Sand <4 <0.4 8 13 36 <0.1 4 35 <25 <50 <25 <50 <100 <100 <0.2 <0.5 <1 <1 <1 0.1 <0.5 1.2 <0.1 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
S2 0‐0.2 05.06.2018 F‐ Silty Sand <4 <0.4 12 20 63 <0.1 6 66 <25 <50 <25 <50 <100 <100 <0.2 <0.5 <1 <1 <1 0.2 <0.5 2.3 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ‐ <0.1 <0.1 <0.001 <0.01

4 0.4 1 1 1 0.1 1 1 25 50 25 50 100 100 0.2 0.5 1 1 1 0.05 0.5 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.001 0.01

500 150 500 30,000 1200 120 1,200 60,000 4 400 600 10 90 400 10 15 500 30 1

100 170 180
180 120 300 2,800 50 85 70 105 0.7

45 110 0.5 160 55 40 3
950 560 360 560 64 300 9

700 1,000 2,500 10,000

0.001%

0.01%
Notes

1

2

3

NL

NEPM (2013) HSL A & B (SAND)

0m to <1m
Soil Saturation Concentration (Csat)

BTEX (mg/kg)

Calculated HSL is Non Limiting per NEPM (2013)

PAH (mg/kg)Sample Information

NEPM (2013) Management Limit (Coarse Grain Soil)

NEPM (2013) HSL ‐ Asbestos

To obtain F1 subtract the sum of BTEX concentrations from the C6‐C10 fraction.

To obtain F2 subtract naphthalene from the >C 10‐C16 fraction.

NEPM (2013) EIL & ESLs (inc site derived)   1

Urban residential / public open space is broadly equivalent to the HIL‐A, HIL‐B and HIL‐C land use scenarios in Table 1A(1) Footnote 1 and as described in Schedule B7. 

  %w/w asbestos for FA and AF

  %w/w asbestos for ACM ‐ Residential A

ASBESTOS
OCP (mg/kg)

Table M1

NEPM (2013) HIL B

NEPM (2013) ESLs ‐ (Coarse Grain Soil ‐ Sand / Gravel)  1

Limit of Resolution (LOR)

Heavy Metals (mg/kg) TRH (mg/kg)
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