
 

Coffey Geotechnics Pty Ltd  ABN 93 056 929 483 
1/18 Hurley Drive Coffs Harbour NSW 2450 Australia 

PHASE 1 ENVIRONMENTAL SITE 
ASSESSMENT 

Lot 112 DP1073791, Lyons Road, Sawtell NSW 
 
Utila Pty Ltd 
 
GEOTCOFH02467AA-AB 
24 February 2009 

 



 

Coffey Geotechnics Pty Ltd  ABN 93 056 929 483 GEOTCOFH02467AA-AB 
1/18 Hurley Drive Coffs Harbour NSW 2450 Australia 
PO Box 704 Coffs Harbour 2450 Australia 
T (+61) (2) 6651 3213 F (+61) (2) 6651 5194 www.coffey.com.au 

24 February 2009 

 

Utila Pty Ltd 
c/o Geoff Slattery & Partners Pty Ltd 
PO Box 8090 
Coffs Harbour NSW 2450 

 

Attention: Geoff Slattery 

 

Dear Geoff 

 

RE: Phase 1 Environmental Site Assessment of Lot 112 DP1073791, Lyons Road, Sawtell NSW 

Coffey Geotechnics Pty Ltd is pleased to present our final report on the Phase 1 Environmental Site 
Assessment prepared for the proposed residential subdivision development located on Lot 112 
DP1073791, Lyons Road, Sawtell NSW. 

I draw your attention to the attached sheets entitled “Important Information About Your Coffey 
Environmental Site Assessment” which should be read in conjunction with this report. 

I trust that this report meets with your requirements. If you require further information please contact the 
undersigned in our Coffs Harbour office on (02) 6651 3213. 

For and on behalf of Coffey Geotechnics Pty Ltd 

 

Andrew Ballard 

Associate Environmental Scientist 
Environmental Team Leader – Coffs Harbour 

 

Distribution: Original held by:  Coffey Geotechnics Pty Ltd (Coffey) 

 1 Copy  Coffey (Coffs Harbour library) 

 3 Copies  Utila Pty Ltd 



CONTENTS 

Coffey Geotechnics 
GEOTCOFH02467AA-AB 
16 February 2009 

i 

EXECUTIVE SUMMARY 1 

1 INTRODUCTION 2 

1.1 Background 2 

1.2 Phase 1 Environmental Site Assessment Objectives 2  

2 BACKGROUND INFORMATION 4 

2.1 Site Description 4 

2.2 Geology 5 

2.3 Hydrology 6 

3 SITE HISTORY 6 

3.1 Historical Information 6 

3.1.1 NSW WorkCover Dangerous Goods Records 6 

3.1.2 Coffs Harbour City Council Records 6 

3.1.3 Interviews 7 

3.1.4 NSW EPA Notices 7 

3.1.5 Land Titles Search 7 

3.1.6 Review Aerial Photography 8 

4 FIELD INVESTIGATIONS 9 

4.1 Soil Sampling 9 

4.2 Soil Investigation Levels (SILs) 9 

4.3 Quality Assurance/Quality Control 11 

4.4 Comparison of Results to SIL’s 12 

5 DISCUSSION 13 

6 AREAS OF ENVIRONMENTAL CONCERN (AEC) 13 

7 CONCLUSIONS AND RECOMMENDATIONS 14 

8 REFERENCES 15 



CONTENTS 

Coffey Geotechnics 
GEOTCOFH02467AA-AB 
16 February 2009 

ii 

9 LIMITATIONS 15 

 

Important Information About Your Coffey Environmental Site Assessment 

Tables 

Table 1: Summary of Groundwater Bore Information 

Table 2: Summary of Aerial Photographs 

Table 3: Soil Investigation Levels (SILs) Adopted 

Table 4: Results of Quality Control Samples 

Table 5: Summary of Laboratory Results for Soil Samples 

Figures 

Figure 1: Site Locality Plan 

Figure 2: Site Layout and Investigation Locations  

Appendices 

Appendix A: Site History Information 

Appendix B: Laboratory Reports 

Appendix C: Data Validation Report 

Appendix D: Engineering Logs 

 



Phase 1 Environmental Site Assessment 

Coffey Geotechnics 
GEOTCOFH02467AA-AB 
24 February 2009 

1 

EXECUTIVE SUMMARY 

Coffey Geotechnics Pty Ltd (Coffey) was engaged by Utila Pty Ltd to undertake a Phase 1 
Environmental Site Assessment (ESA) at Lot 112 DP1073791, Lyons Road, Sawtell NSW.   

The objectives of the Phase 1 ESA was to identify potentially contaminating past and present activities 
at the site, provide assessment of site contamination, and provide recommendations for further 
assessment if considered appropriate. The Phase 1 ESA report provides supporting information on 
contamination issues to a development application to be assessed by the NSW Department of 
Planning. The Director Generals assessment requirements include the identification of any 
contamination on site and appropriate mitigation measures in accordance with the provisions of SEPP 
55 – Remediation of Land. 

At the time of Coffey’s fieldwork in January 2009 the site was used for cattle grazing, with the only 
structure present being a cattle stockyard structure on the western central boundary of the site. During 
the site walkover several small piles of fill were observed in the northern portion of the site. The fill 
material consisted of building waste with bricks, concrete and steel piping observed. A stockpile of 
waste material was also observed mid slope within the central watercourse and included timber stumps, 
planks and metal guttering.  

In brief, the site history prepared for Lot 112 shows that the Borsato family acquired the land in 1973. 
The site has predominately been cleared land since 1964. Recent past uses of the land, included cattle 
grazing and banana plantation cultivation from 1986 to 1997 on the central western section of the site 
and market gardening; tomato crops in the early 1970’s and two crops of potatoes in the early 1980’s. 
Some areas of the banana plantation overlapped with the former market garden areas. 

Coffey Geotechnics collected a limited number of soil samples from the site to screen for potential 
contaminants of concern, including; metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, 
and mercury), total recoverable hydrocarbons (TRH), , benzene toluene ethylbenzene and xylene 
(BTEX), polycyclic aromatic hydrocarbons (PAH), organochlorine pesticides (OCP’s), 
organophosphorus pesticides (OPP’s) and asbestos.  

The results of the laboratory testing showed concentrations of contaminants of samples analysed were 
below the adopted soil investigation levels (SIL’s) or below the laboratories limits of reporting (LOR). 
Sample A2 initially reported elevated levels of TRH, however, following further analysis this result was 
found to be related to degraded organic matter encountered in the low lying water logged soils and was 
not sourced from petroleum hydrocarbon compounds.  

Low but detectable concentrations of OCP’s were identified in the areas of the former banana plantation 
and market gardens. The results suggest that OCP pesticides had been used in these areas with low 
levels of residues remaining in surface soils. The concentrations had degraded to marginal 
concentrations well below the adopted SIL’s. These areas are considered to have a low potential for 
contamination.  

The Phase 1 ESA identified no areas of environmental concern (AECs) on the site.  Based on the 
findings of the Phase 1 ESA, it is concluded that the site has a low potential for contamination and that 
additional Phase 2 Environmental Site Assessment is not required for this site.  
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1 INTRODUCTION 

1.1 Background 

The site, Lot 112, is a proposed residential subdivision and is located off Lyons Road, Sawtell NSW.  
Lot 112 is 38.78 Ha in area of which about 25 Ha has been cleared and is currently used for cattle 
grazing. The remaining land is dense bush land and was not included in this investigation.  

It is understood that the works carried out in this investigation will assist in the assessment of a 
development application lodged with the NSW Department of Planning. Included as part of the Director 
General’s assessment requirements for the project are the following: 

6.1 Contamination, Identify any contamination on site and appropriate mitigation measures in 
accordance with the provisions of SEPP 55 – Remediation of Land; 

6.2 Acid Sulfate Soils, Identify the presence and extent of acid sulfate soils on the site and, where 
relevant, appropriate mitigation measures; 

6.4 Geotechnical, Provide an assessment of any geotechnical limitations that may occur on the site 
and if necessary, appropriate design considerations that address these limitations.  

The geotechnical and acid sulphate soils (ASS) investigations were carried out concurrently with this 
Phase 1 ESA.  The results of the geotechnical and ASS investigation are provided under a separate 
cover.  Reference for this report is GEOTCOFH02467AA-AC. 

1.2 Phase 1 Environmental Site Assessment Objectives 

The objectives of the Phase 1 ESA was to identify potentially contaminating past and present activities 
at the site, provide assessment of site contamination, and provide recommendations for further 
assessment if considered appropriate. 

Coffey Geotechnics scope of works completed for the Phase 1 ESA included: 

• Comprehensive site history study of the site comprising: 

o A review of historical aerial photographs to determine any changes in landuse or activities 
within the site over time; 

o A titles search for past site owners, a dangerous goods search and inspection of Coffs 
Harbour City Council records to determine previous approved development and site uses; 

o Interviews with site owners to assist in the location of historical uses of the land on Lot 112;  

o A search of groundwater bores and a search of NSW EPA website for listed properties; and 

o A site walkover of the site was undertaken to help confirm site history details and gain a 
better understanding of the past activities, inspect areas of interest identified from the search 
of air photographs, to check for features which may indicate potential contamination and to 
assist in identifying areas of environmental concern (AEC) that may warrant further 
investigation. 
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• Collection of a limited number of soil samples for screening purposes. 

o For larger parcels of land sampling frequency can become a cost limiting factor as when the 
size of the investigation area increases so does the required number of sample locations. The 
cleared land in the investigation for Lot 112 is 25Ha. To systematically investigate all of this 
area using the minimum sampling points provided in Table A of the NSW EPA (1995) 
Sampling Design Guidelines would require the collection of soil samples from more than 275 
locations. For the purposes of this preliminary investigation Coffey has collected a reduced 
number of samples to allow for screening for potential contaminants of concern;  

o A limited number of soil samples (30 primary samples and 4 quality control samples) were 
collected using hand tools.  The samples were analysed for screening purposes to identify 
potential contaminants in soil. Samples were collected from surface soils to about 150mm 
depth (24 primary samples), with a subset of 6 primary samples collected from 500mm depth, 
in general accordance with standard industry protocols. Sampling equipment was 
decontaminated between sample locations to avoid cross contamination; 

o Soil samples were submitted to a NATA accredited chemical laboratory for testing for a 
common suite of contaminants including:  

o Heavy metals (arsenic, cadmium, chromium, copper, lead, mercury, nickel, and zinc) 
(30 primary samples); 

o Total recoverable hydrocarbons (TRH) (30 primary samples); 

o Benzene toluene ethylbenzene and xylene (BTEX) compounds (30 primary samples); 

o Organochlorine and organophosphorus pesticides (OCP/OCPs) (30 primary samples); 

o Polycyclic aromatic hydrocarbons (PAH) (15 primary samples); 

o Asbestos (15 samples); and 

o Total petroleum hydrocarbons (TPH) silica gel cleanup (1 primary sample). 

o The laboratory results were evaluated by comparison with the below listed guidelines and soil 
investigation levels adopted for this ESA. Any results which exceed the nominated 
investigation criteria have been highlighted and discussed in section 4.4 of this report.  

The work was carried out with reference to the following guidelines: 

• DUAP EPA Managing Land Contamination Planning Guidelines, SEPP 55 – Remediation of 
Land, 1998; 

• NEPM Guideline on Investigation Levels for Soil & Groundwater, 1999,  

• NSW DEC Guidelines for the NSW Site Auditor Scheme (2nd ed), 2006; 

• NSW EPA Guidelines for Assessing Banana Plantation Sites, 1997. 

• NSW EPA Guidelines for Consultants Reporting on Contaminated Sites, 1997; and 

• NSW EPA Guidelines for Assessing Service Station Sites, 1994. 
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2 BACKGROUND INFORMATION 

2.1 Site Description 

Lot 112 is located south of Lyons Road, Sawtell NSW.  A site locality plan (Figure 1) and site sampling 
plan (Figure 2) are attached. 

The site is typified by gently to moderately sloping hills and creek beds that drain towards the lower 
lying estuarine creek system of Bonville Creek approximately 180m south of the site. Topographically, 
the site is situated in an area of undulating topography and is located on the crest and slopes of a low 
rise ridge line which generally trends in a southeast-northwest direction. Within the site four distinct 
water courses were observed which drain water from the site. Two broad concave watercourses were 
located to the north and northeast of the ridge which directed drainage towards the southeast and north 
respectively. Two smaller watercourses were also located to the southwest and southeast of the ridge, 
these watercourses directed drainage towards the southwest and east of the site respectively. The low 
lying areas at the base of the two larger watercourses had heavily water logged soils and reedy 
vegetation. A dam was located in the northeast area of the site which received flow from the two larger 
watercourses.  

There are no existing buildings located onsite and the site is currently used for cattle grazing purposes.  
A cattle stockyard was located on the western central boundary of the site. During the site walkover 
several small piles of fill were observed in the northern portion of the site to the west of the dams, see 
photo 1 below.  The fill material consisted of building waste with bricks, concrete and steel piping 
observed.   

 

Photo 1 –  Imported fill piles of building waste located in the north east of the site, view is towards the 
east  
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A stockpile of waste material was also observed mid slope within the central watercourse and included 
timber stumps, planks and metal guttering.  

The site is bounded by cleared land and residential allotments to the north, bushland to the west and 
south and Melaleuca “paperbark” forest to the east and south west of the site. Lyons Road was located 
approximately 180m north of the site, parallel to the northern boundary of Lot 112.  

Vegetation on the site was predominantly established medium length grass cover with scattered trees 
bordering the banks of the small creeks and semi dense paperbark forest around the dam.  Along the 
eastern portion of Lot 112 was dense bushland and paperbark forest, this forested area was excluded 
from the investigation.    

At the time of fieldwork on the 7th and 8th January 2009 earthworks activity was underway adjacent to 
the central western boundary of the site. The earthworks are discussed in more detail in the 
geotechnical report; reference number GEOTCOFH02467AA-AC. 

2.2 Geology 

The 1:250,000 Geological Map of Dorrigo-Coffs Harbour indicates the site to be underlain by both 
Quaternary Alluvium and the Brooklana Formation. Quaternary alluvium generally comprises clay, silt 
sand and gravel and the Brooklana formation comprises siliceous mudstone and siltstone rock types. 
Generally the low lying areas are underlain by Quaternary Alluvium which in turn is underlain by the 
Brooklana Formation. The soils on the hillslopes and ridgelines comprise clay soils which grade to rock 
types of the Brooklana Formation.   

The Acid Sulfate Soils Risk Map of Coffs Harbour indicates that the east and north east sections of the 
site is located on an area of low probability of acid sulfate soils between 1m and 3m below ground 
surface. 

The subsurface conditions encountered on the site can be broadly broken into two areas, subsurface 
conditions within the watercourses and subsurface conditions within the hillslopes. 

The subsurface conditions within the watercourses can generally be described as follows: 

• Topsoil: Silty Clay, medium plasticity, dark grey/brown some fine roots/organics to about 0.2m 
depth, overlying; 

• Alluvial/Colluvial Soil: Silty Clay, medium to high plasticity, firm, dark grey to pale grey/grey, 
traces of gravel fine to medium, subrounded up to 1.5m deep, overlying, 

• Residual: Silty Clay, medium to high plasticity, grey mottled dark orange/ dark yellow/ pale 
brown/ white, some gravel fine to medium grained (quartz and siliceous mudstone) to beyond 
the depth of investigation.  

The subsurface conditions within hillslopes can generally be described as follows: 

• Topsoil: Silty Clay, medium plasticity, dark grey/brown some fine roots/organics to about 0.2m 
depth, overlying; 

• Residual: Silty Clay, medium to high plasticity, grey mottled orange/yellow to beyond the depth 
of investigation. 
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2.3 Hydrology 

Based on the topography of the site and surrounding area it appears that the site drains predominantly 
by way of overland flow following the natural contours of the land to the south-west of the site.  At the 
time of fieldwork the two small creeks had shallow stagnant water, no flow was observed.  

A search of the NSW Department of Water and Energy groundwater bore information indicated that 
there was five bores within a 500m radius of the site. The information on the bores is summarised in 
Table 1 below. 

 

Table 1: Summary of Groundwater Bore Information  

Bore 
Number 

Authorised Use 
Total 

Depth of 
Bore (m) 

Distance*, Direction 
& Gradient* from Site 

Standing 
Water 
Level 
(m) 

Water 
Bearing 

Zones (m) 

GW065923 Industrial 30.0 180m, N, UG - 
14.0 – 18.0 
18.0 – 40.0 

GW304168 Domestic Stock 67.0 240m, E, UG - ND 

GW071184 Domestic 91.50 300m, E, UG 6.0 32.0 – 36.0 

GW067504 Domestic Stock 31.0 500m, SE, DG - 9.0 – 28.0 

GW301524 Domestic 61.0 500m, SSW, DG 9.0 
37.0 – 42.0 
54.0 – 59.0 

Notes: N = north, S = south, W = west, E = east, DG = down-gradient, UG = up-gradient, ND = No Details. 
Distances are approximate and gradients are inferred.  

3 SITE HISTORY 

3.1 Historical Information 

3.1.1 NSW WorkCover Dangerous Goods Records 

WorkCover Dangerous Goods Licensing Records were searched. No records pertaining to the site were 
available for review.  

3.1.2 Coffs Harbour City Council Records 

Records were viewed from the Coffs Harbour City Council on the 12 January 2009.  The records 
viewed related to a Development Application (DA) for the current proposed residential subdivision and 
DA’s for the existing residential subdivision to the north of the site. 

The records also showed an overview of the site with the area of a former banana plantation highlighted 
as a potential contamination area.  No other information was available in regards to the banana 
plantation.  
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3.1.3 Interviews 

Coffey Geotechnics contacted Adrian and Sebastian Borsato, representatives of the current landowner 
family, for information on past farming activities. They stated the following for the site: 

Adrian Borsato: 

• Indicated that the banana plantation was established in 1986 and was cultivated until 1997. 
Also recalls that the family had grown potato crops on the site, but was unsure on timeframes. 

Sebastian Borsato: 

• Indicated that two crops of potatoes (successively over 2 years) had been grown in the early 
1980’s. Also can remember some tomato crops grown on the property by the land’s previous 
owners in the early 1970’s. An irrigation pump was used to water these crops from the dam 
which is located in the northern central section of the site.   

3.1.4 NSW EPA Notices 

A review of the NSW EPA website database on 15 December 2008 revealed that no notices have been 
issued for the site under the Environmentally Hazardous Chemicals Act (1985) and the Contaminated 
Land Management Act (1997). 

3.1.5 Land Titles Search 

Title searches were carried out by Advance Legal Search in December 2008 for Lot 112 DP 1073791. 

• The title searches state that the Borsato family has owned the site since 1973.   

• Prior to 2004 Lot 112 was known as Lot 3 DP 1065589 and appeared to be of similar size.  
Prior to 2004 Lot 3 was part of Lot 12 DP 558661, which incorporated a small parcel of land to 
the north of the lot.  In the 1988 – 2003 section Giovanna Borsato was stated as having an 
occupation as a banana grower, which corresponds with the area of banana plantation 
observed in the 1994 aerial photograph. 

• Prior to 1973 Lot 3 was owned by Enzo Carraro (produce merchant) and Constance Carraro.  
Lot 3 was known as Lot 1 DP 554819 prior to 1972 and appeared to be of similar size to Lot 3.    
Prior to 1972 Lot 1 was known as Lot 1 DP 550769, which incorporated a small parcel of land 
to the north east of the lot. 

• Prior to 1971 Lot 1 DP 550769 was owned by Dixon Stanley Anderson, farmer and before 1971 
was known as Lot 1 DP 538350 and appeared to be of similar size to Lot 1 DP 550769.  Prior to 
1970 James Arthur Worland (farmer) owned, Lot 1 DP 538350 with Dixon Stanley Anderson.  
Prior 1970 Lot 1 was known as Lot 2 DP 534356 and was owned by Dixon Stanley Anderson. 
Prior to 1969 Lot 2 was known as Part Portion 154 Parish Bonville (175 acres). The property 
was leased to Keith Neville Short, farmer from 1960 – 1969. Prior to 1958 Part Portion 154 
covered a larger area (333 acres). 

• Prior to 1947 Ann Sarah Carmady, widow and Clarence Harold Carmady, forester owned Part 
Portion 154. 

• Prior to 1947 Part Portion 154 was owned by George Bower, farmer. 



Phase 1 Environmental Site Assessment 

Coffey Geotechnics 
GEOTCOFH02467AA-AB 
24 February 2009 

8 

• Prior to 1946 Part Portion 154 was owned by the Union Trustee Company of Australia Limited, 
Milford Graham Wilson, medical practioner and Bruce Compton Wilson, grazier. 

• Prior to 1946 Part Portion 154 was owned by Charles Stanley Wentworth Wilson, grantee. 

• Prior to 1933 Part Portion 154 was Crown land. 

3.1.6 Review Aerial Photography 

A review of historical aerial photographs of the site dating from 1954 to 2002 was carried out.  A 
summary of the site in each photograph from 1954 onwards is provided in Table 2 below. 

 

Table 2: Summary of Aerial Photographs 

Year Lot 112 DP 1073791 Surrounding Land 

1954 Photograph is in black and white.  The site is 
predominately covered in dense bushland.  
No structures are present on the site.  Small 
cleared patches in the north east and north 
west corners of site.  Large dam on the 
central northern boundary of the site. 

Dense bushland to south, east and west.  
Cleared grazing land and bushland to the 
north with a residence to the north east.  
Lyons road is present.  

1964 Photograph is in black and white.  The site 
has been extensively cleared. Dense 
bushland still present along the eastern 
boundary and southern section of the site. 
Some patchy trees within the watercourse to 
the south west of the dam.  Two small creeks 
appear to present one within the central 
watercourse and the other in the north west of 
the site.   

Clearing of bushland to the north and south 
of the site.   

1973 Photograph is in black and white.  There 
appears to be some potential market 
gardening in the central east and central west 
section of the site. Bushland in the southern 
section of the site appears to have a denser 
cover.  

Extensive clearing to the west and north 
west.  Bushland to the south of the site 
appears to be denser in cover.  

1984 Photograph is in black and white.  The 
bushland in the southern section of the site 
has been predominately cleared with a small 
patch of dense bushland remaining. 

 

Extensive bushland regrowth of the land to 
the west of the site.  Bushland to the south 
and south east appears to have been 
logged.  One large structure has been 
constructed to the north and 4 smaller 
structures further north.  They appear to be 
shade housing related to the former nursery.   

1994 Photograph is in colour.  Banana plantation 
has been established in the west of the site 
on the north east slope of the ridge.   The 

Minor clearing to the north of the site and 
appears to have been another shade house 
constructed to the east of the large shade 
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patch of dense bushland in the southern 
section of the site has been cleared. 

house. 

2002 Photograph is in colour.  The banana 
plantation has been removed with no visible 
remanets of the plantation remaining.   

 

The nursery to the north of the site has been 
removed and the land subdivided into 
residential allotments.  The bushland 
surrounding to the east, south and west 
appears to be denser in cover. 

4 FIELD INVESTIGATIONS 

4.1 Soil Sampling 

Fieldwork was carried out on the 7, 8 and 12 January 2009 by Coffey Geotechnics Environmental 
Scientists.   

Soil samples were collected in a grid sampling pattern at both surface (<150mm) (19 samples) and 
depth (500mm) (6 samples).  Five (5) additional samples were collected, four from within the area of the 
former banana plantation and one down gradient of a waste material stockpile mid slope within the 
northern watercourse, identified in the site walkover.  Sample location C5 was moved from the original 
grid pattern approximately 75m south as the earthworks then in progress overlapped the sample point 
location of the grid; this sample is reported as C5.5 to reflect this change. 

Surface soil samples were collected from surface (<150mm) and hand auger samples to a depth of 
500mm below ground surface (bgs). The approximate soil sampling locations are shown on Figure 2.    

Each sample was placed in a clean 250ml glass jar supplied by the laboratory. Soil samples for ACM 
(asbestos) testing were placed in zip lock plastic bags.  A new pair of disposable nitrile gloves was used 
to collect each sample.  The geo pick and hand auger was decontaminated between each sample 
location by brush scrubbing with potable water, then with phosphate free detergent (Decon 90™) and 
was finally rinsed with potable water. 

Samples were stored in a chilled insulated container during fieldwork and transport to the laboratory.  
Duplicate samples were collected at a rate of one per ten samples and triplicate samples were collected 
at a rate of one per twenty samples. 

4.2 Soil Investigation Levels (SILs) 

In order to assess the potential for contamination in soils on the site, the results of laboratory soil 
analyses were compared with guidelines values in the following references: 

• NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme (2nd edition); and 

• NSW EPA (1994) Guidelines for Assessing Service Station Sites. 
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Table 3: Soil Investigation Levels (SILs) Adopted, (mg/kg) 

Contaminants of 
Concern 

NSW DEC 06 

Residential 
(NEHF A) 

NSW EPA 1994 SIL Adopted 

Heavy Metals  

Arsenic 100 - 100 

Cadmium 20 - 20 

Chromium (Total)  100 - 100 

Copper 1,000 - 1,000 

Lead 300 300 300 

Mercury 15 - 15 

Nickel 600 - 600 

Zinc 7,000 - 7,000 

Polycyclic Aromatic Hydrocarbons 

PAH 20 20 20 

Benzo (a) Pyrene 1 1 1 

Monocyclic Aromatic Hydrocarbons 

Benzene - 1 1 

Toluene - 1.4 1.4 

Ethyl Benzene - 3.1 3.1 

Xylenes Total  - 14 14 

Total Recoverable Hydrocarbons  

C6 – C9 - 65 65 

C10 – C24 - - - 

C15 – C36 - - - 

C29 – C36 - - - 

C10 – C36 (Total) - 1,000 1,000 

Organochlorine and Organophosphorus 

Aldrin + dieldrin 10 - 10 

Chlordane 50 - 50 

DDT + DDD + DDE 200 - 200 

Heptachlor 10 - 10 
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The NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme summarises the National 
Environmental Health Forum (NEHF) investigation levels1 for protection of human health for different land 
uses.  

In adopting these guidelines as SIL it is understood that a new residential subdivision is proposed for 
the site. The guideline levels for residential with gardens and accessible soil (home grown produce 
<10% fruit and vegetable intake: no poultry), including children’s day-care centres, preschools, primary 
schools, townhouses, villas.  Such land uses are considered to representative of the proposed future 
use of this site. 

The NSW EPA (1994) guidelines provide acceptable cleanup levels at service station sites that are to 
be redeveloped for a sensitive use such as residential.  The NSW EPA also recommends the use of 
these guidelines for assessing hydrocarbon contaminants for sites with less sensitive land uses.  These 
levels are adopted as SIL for this investigation. 

4.3 Quality Assurance/Quality Control 

Samples were transported under chain of custody conditions and in chilled insulated containers to mgt 
Environmental Consulting Pty Ltd and SGS Pty Ltd laboratories which are NATA accredited for the 
analysis performed.  A copy of the chain of custodies is included with the laboratory test results in 
Appendix B. 

The laboratory conducted internal quality control using laboratory duplicates, spikes and method blanks.  
The results are shown with laboratory report sheets in Appendix B and a Data Validation Report is 
presented in Appendix C.  Analytical methods used for the laboratory testing are also indicated on the 
laboratory report sheets.  The results of laboratory quality control testing are considered to be within 
acceptable limits.  

For QA/QC purposes 3 duplicate and 1 triplicate soil samples were tested.  These QA/QC samples 
collected during field work were analysed for metals (arsenic, cadmium, chromium, copper, lead, nickel, 
zinc and mercury), total recoverable hydrocarbons (TRH), benzene toluene ethylbenzene and xylene 
(BTEX), polycyclic aromatic hydrocarbons (PAH), organochlorine pesticides (OCP’s), and 
organophosphorus pesticides (OPP’s).   

All relative percentage differences (RPDs) for samples were within the control limit of 50%. One wash 
blank sample, one trip spike and trip blank samples were also analysed. The results of these analyses 
were also within acceptable limits. 

Inconsistent results were found between triplicate pair D5 / QC6 for copper and nickel.  These 
inconsistent results were attributed to different limits of reporting (LOR) used by each laboratory. 

                                                      

 

1 In Imray and Langley (1996). Health Based Soil Investigation Levels. (IN: The Health Risk Assessment and Management of Contaminated 

Sites – Proceedings of the Third National Workshop on the Health Risk Assessment and Management of Contaminated Sites. Contaminated 

Sites Monograph Series No.5, 1996. South Australian Department of Health and Family Services/Commonwealth  
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Based on the above assessment it is considered that the field and laboratory methods are appropriate 
and that the data obtained is usable and considered to reasonably represent the concentrations at the 
sampling points at the time of sampling. 

4.4 Comparison of Results to SIL’s 

The laboratory test results for soil samples analysed for the current investigation are summarised in 
Table 5. Comparison of soil concentrations to the SILs discussed in Section 4.2 is as follows: 

• Concentrations of TPH C6-C9 were below the adopted SIL and the laboratory LOR in each 
sample tested; 

• Surface sample A2 exceeded the adopted SIL of 1,000mg/kg for concentrations of TRH C10-C36 
recording a concentration of 1,550 mg/kg. The laboratory analysis shows that this result was 
made up of the TRH fractions, TRH C10-C14 1,000 mg/kg, TRH C15-C28 350mg/kg and TRH C29-
C36 200mg/kg.  

It was decided to test sample A2 to establish what proportion of the reported hydrocarbons 
were petroleum hydrocarbons. 

o Sample A2 was re-analysed for TPH following a silica gel cleanup. The laboratory 
analysis showed concentrations of TPH C10-C36 were recorded below the laboratory’s 
LOR. 

• For the remaining soil samples concentrations of TRH C10-C36 were recorded below the 
adopted SIL’s and the laboratory’s LOR in each sample analysed; 

• Concentrations of PAH and BTEX were recorded below the adopted SIL’s or the laboratory’s 
LOR in all samples analysed;  

• Concentrations of OPP were recorded below the adopted the laboratory’s LOR in all samples 
analysed; 

• Concentrations of OCP’s were recorded below the LOR in samples analysed, except samples 
E10, C10, D9, C8, C5.5, G6 and E4. In these samples the OCP concentrations were recorded 
marginally above the LOR but less than the adopted SIL’s. The analytes with values above the 
LOR are as follows: 

o Chlordane recorded concentration ranging from 0.1 mg/kg to 0.4 mg/kg in samples D9, 
E4, E10 and G6 

o Heptachlor epoxide recorded concentration of 0.11 mg/kg (C10) and 0.07 mg/kg (D9). 

o Methoxychlor recorded concentrations ranging from 0.07 mg/kg to 0.16 mg/kg 

• Concentrations of metals were recorded below the adopted SIL’s in each sample tested; and 

• Asbestos was not detected in the 15 samples analysed. 

The laboratory analytical results indicate that with the exception of total recoverable hydrocarbons that 
the concentrations of contaminants were within the SIL’s values specified for the site. The re-analyse of 
A2 for TPH gel silica cleanup identified that the elevated levels were not petroleum hydrocarbon 
compounds. Low but detectable concentrations of OCP’s were also identified however below the SIL’s 
values specified for the site. The results are discussed in more detail in Section 5. 
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5 DISCUSSION  

The laboratory test results showed concentrations of contaminants were below the adopted SIL’s or 
below the LOR for all samples analysed. Based on the findings of the Phase 1 ESA it is considered that 
the site has a low potential for contamination.  

The elevated levels of TRH (1,550 mg/kg) encountered in sample A2 were representative of the 
concentrations of C10-C36 petroleum hydrocarbons. The NEPM Guidelines recognise that interference 
can occur in samples and that an accurate result for TPH (C10-C36) analysis require sample cleanup to 
remove non-petroleum hydrocarbon compounds, such as animal or vegetable based oils, fats and 
organic matter. A TPH silica gel cleanup analysis was undertaken on sample A2. The laboratory test 
showed that the concentrations of TPH were below the LOR, indicating that the elevated levels 
identified in the TRH analysis were that of natural occurring organic matter within the low lying water 
logged soils and not petroleum hydrocarbon contamination.   

The results also identified low but detectable concentrations of OCP’s (methoxychlor, chlordane and 
heptachlor epoxide) in samples E10, C10, D9, C8, C5.5, G6 and E4.  These samples were collected 
from areas were within the former banana plantation and market gardens on the site.   

Methoxychlor, chlordane and heptachlor epoxide were historically used during the 1960’s – early 1970’s 
as pesticides for insect control during horticultural activities and have since been banned from use. 
OCP’s are of concern as they can persist in the environment for long periods of time. OCP’s will 
degrade over time and the persistence of OCP’s is described by the term half-life, which is the time 
required for the concentration of the chemical to reduce by half. Chlordane and heptachlor epoxide 
have a half life of between 5-12 years. The compound heptachlor metabolises in soil to form heptachlor 
epoxide (half-life 0.75-2 years). The reported concentrations of heptachlor were below the LOR and 
suggest that these chemicals have not been applied recently. These chemicals discussed above will 
continue to degrade over time.  

The levels of methoxychlor, chlordane and heptachlor epoxide encountered during laboratory testing 
indicate that the concentrations are at levels only marginally above the LOR and are well below the 
adopted SIL’s. These concentrations will continue to degrade over time and are considered to have a 
low potential for contamination. 

6 AREAS OF ENVIRONMENTAL CONCERN (AEC) 

No Areas of Environmental Concern (AECs) were identified based on the site history and the reported 
results from the analysis of samples collected from this site.  
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7 CONCLUSIONS AND RECOMMENDATIONS 

The Borsato family has owned Lot 112 since 1973. Recent past uses of the land, included use for cattle 
grazing and it appears that from the late 1986 to late 1997 a banana plantation was cultivated on the 
central western section of the site on the north east side of the ridge line.  It appears from the 1973 
aerial photograph that some market gardening was undertaken in the central east and central west 
section of the site and the 1994 aerial photograph shows a banana plantation present of the northern 
side of the central watercourse. It was indicated in interviews that tomatoes crops had been active 
within in the site in the early 1970’s and two crops of potatoes growing in the early 1980’s. 

The results of the laboratory testing showed concentrations of contaminants of samples analysed were 
below the adopted SIL’s or below the laboratories LOR. The elevated levels of TRH identified were 
found to be related to degraded organic matter encountered in the low lying water logged soils and not 
petroleum hydrocarbon compounds. The low but detectable concentrations of OCP’s indicated that 
some pesticides had been used within the areas of previous horticultural activities. The chemicals had 
however degraded to concentrations well below the adopted SIL’s. These areas are considered to have 
a low potential for contamination.  

Based on the findings of the Phase 1 ESA no areas of environmental concern (AECs) were identified. It 
is concluded that the site has a low potential for contamination and that additional Phase 2 
Environmental Site Assessment is not required for this site. 
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9 LIMITATIONS  

The findings contained in this report are the result of discrete/specific methodologies used in 
accordance with normal practices and standards. To the best of our knowledge, they represent a 
reasonable interpretation of the past and present uses of the site. Under no circumstances, however, 
can it be considered that these findings represent the actual state of the site at all points.   

This report does not address issues relating to potentially hazardous building materials or services 
which may be present on the site. This report does not address geotechnical issues at the site. 

This report is to be read in conjunction with enclosed information sheet “Important Information About 
Your Coffey Environmental Site Assessment”. 

For and on behalf of Coffey Geotechnics Pty Ltd 

 

Andrew Ballard 

Associate Environmental Scientist 
Environmental Team Leader – Coffs Harbour 

 

 



Uncertainties as to what lies below the ground on potentially contaminated sites can lead to
remediation  costs  blow  outs,  reduction  in  the  value  of  the  land  and  to  delays in the
redevelopment  of  land.  These  uncertainties  are  an  inherent  part  of  dealing  with  land
contamination. The following notes have been prepared by Coffey to help you interpret and
understand the limitations of your environmental site assessment report.

Your report has been written
for a specific purpose

Your  report  has  been  developed  on  the  basis  of a
specific purpose as understood by Coffey and applies
only to the site or area investigated.  For example,  the
purpose of your report may be:
●  To assess the environmental effects of an on-going operation.
●  To  provide  due  diligence on  behalf of a property vendor.
●  To provide due diligence on behalf of a property purchaser.
●  To provide information related to redevelopment of the site
    due to a  proposed change in use,  for example, industrial
    use to a residential use.
●  To  assess  the  existing  baseline  environmental,  and
    sometimes  geological  and  hydrological  conditions  or
    constraints  of  a  site  prior  to an activity which may alter
    the sites environmental, geological or hydrological condition.

For each purpose, a specific approach to the assessment
of  potential  soil  and  groundwater  contamination  is
required. In most cases, a  key objective is  to identify, 
and  if  possible,  quantify  risks  that both  recognised
and unrecognised contamination pose to the proposed
activity. Such risks may be both financial (for example,
clean  up  costs  or  limitations to  the  site  use)  and
physical  (for example, potential  health  risks to users
of the site or the general public).

Subsurface conditions can change

Interpretation of factual data

Your report will only give
preliminary recommendations

Subsurface conditions are created by natural processes
and  the  activity of man and  may  change  with  time.
For example, groundwater  levels  can vary  with  time,
fill may be placed on a site and pollutants may migrate
with  time.  Because  a  report  is based on  conditions
which existed at the time of the subsurface exploration,
decisions  should  not  be  based  on  a  report  whose
adequacy may have  been  affected  by time.  Consult
Coffey to be advised how time may have impacted on
the project and/or on the property.

Environmental site assessments identify actual subsurface
conditions  only  at  those  points  where samples  are
taken and  when  they  are  taken. Data derived from
indirect  field  measurements  and  sometimes  other
reports  on  the  site  are  interpreted  by  geologists,
engineers  or  scientists  to  provide  an  opinion  about
overall site conditions,  their likely impact with respect
to the  report  purpose  and  recommended  actions.
Actual conditions may differ from those inferred to exist,
because no professional, no matter how well qualified,
can  reveal  what  is  hidden  by  earth,  rock and time.
The actual interface between materials may be far more
gradual or abrupt than  assumed  based  on  the  facts
obtained.  Nothing  can  be done to change the  actual
site conditions  which exist,  but steps can be taken to
reduce the impact of  unexpected conditions.  For this
reason,  parties  involved  with  land  acquisition,
management and/or redevelopment should  retain  the
services of Coffey  through  the  development and use
of the site to identify variances, conduct additional tests
if required,  and recommend  solutions  to unexpected
conditions or  other  problems  encountered on site.

Your report is based  on the assumption  that  the  site
conditions as revealed through selective point sampling
are indicative of actual conditions throughout an area.
This assumption cannot be substantiated until project
implementation  has  commenced  and  therefore your
report  recommendations  can  only  be  regarded  as
preliminary.  Only  Coffey,  who  prepared  the  report,
is fully familiar with the background information needed
to assess whether or not the report's recommendations
are  valid  and  whether  or  not  changes  should  be
considered  with  redevelopment  or  on-going  use  of
the site. If another party undertakes the implementation
of  the  recommendations  of  this  report there is a risk
that the report will be misinterpreted and Coffey cannot
be held responsible for such misinterpretation.

Important information about your Coffey Environmental Site Assessment
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Data should not be separated from the report

The report as a whole presents the findings of the site
assessment and the report  should  not  be  copied  in
part or  altered  in  any  way. Logs, figures,  laboratory
data,  drawings, etc.  are  customarily  included  in our
reports and are developed by scientists, engineers  or
geologists based on  their  interpretation  of  field  logs
(assembled  by  field  personnel),  field  testing  and
laboratory evaluation of field samples. This information
should not under any  circumstances  be  redrawn  for
inclusion in other  documents  or  separated  from  the
report in any way.

Contact Coffey for additional assistance
Coffey  is  familiar  with  a  variety  of  techniques  and
approaches that can be used to helo reduce  risks  for
all  parties  to  land  development  and  land  use.  It  is
common that not  all  approaches  will  be  necessarily
dealt with in your environmental site assessment report
due to concepts proposed  at  that  time. As a  project
progresses  through  planning  and  design  toward
construction and/or  maintenance,  speak  with Coffey
to develop alternative approaches to problems that may
be of genuine benefit both in time and cost.

Environmental  reporting  relies  on  interpretation  of
factual information based  on  judgement  and  opinion
and has a level of uncertainty attached to  it,  which  is
far less exact than  other  design disciplines. This  has
often resulted in claims being lodged against consultants,
which are unfounded.  To  help  prevent  this  problem,
a number of clauses have  been  developed  for  use in
contracts, reports and other documents. Responsibility
clauses  do  not  transfer  appropriate  liabilities  from
Coffey  to  other  parties  but  are  included  to  identify
where Coffey's responsibilities begin and end. Their use
is intended to help all parties involved to recognise their
individual  responsibilities.  Read  all  documents  from
Coffey closely and do not hesitate to ask any questions
you may have.

Responsibility

Important information about your Coffey Environmental Site Assessment

Coffey Geotechnics Pty Ltd   ABN 93 056 929 483

Your report is prepared for
specific purposes and persons

Interpretation by other professionals

To avoid misuse of the information  contained  in  your
report it is recommended that you confer  with  Coffey
before passing your report  on  to  another  party  who
may  not  be  familiar  with  the  background  and the
purpose  of  the  report.  In  particular,  a due diligence
report for a property vendor may  not  be  suitable  for
satisfying the needs of a purchaser. Your report should
not be applied for any purpose other than that originally
specified at the time the report was issued.

Costly problems can occur when  other  professionals
develop their plans  based  on  misinterpretations  of a
report.  To help avoid misinterpretations,  retain Coffey
to work with other professionals  who  are  affected by
the report.  Have Coffey explain the report implications
to professionals affected by them and then review plans
and specifications  produced  to  see  how  they  have
incorporated  the  report  findings.
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Table 4: Results of Quality Control Soil Samples 

Primary 
Sample

Duplicate 
Sample

RPD (%)
Primary 
Sample

Duplicate 
Sample

RPD (%)
Primary 
Sample

Duplicate 
Sample

RPD (%)
Primary 
Sample

Triplicate 
Sample

RPD (%)
WASH 
BLANK

Sample ID F1 QC1 G8 QC3 D5 QC5 D5 QC6  WB1

Material Soil Soil Soil Soil Soil Soil Soil Soil Water

Date of Sampling 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09
Depth (m)

Heavy Metals
Arsenic < 2 < 2 NA < 2 < 2 NA < 2 < 2 NA < 2 <3 NA < 0.001

Cadmium < 0.5 < 0.5 NA < 0.5 < 0.5 NA < 0.5 < 0.5 NA < 0.5 <0.3 NA < 0.0002

Chromium 8.9 8.5 5 < 5 < 5 NA 8.3 7.2 14 8.3 8.3 0 < 0.001

Copper 7.1 6.4 10 < 5 < 5 NA < 5 < 5 NA < 5 4.6 Inconsistent < 0.001

Lead 9.8 11 12 < 5 < 5 NA 7.9 6.7 16 7.9 7 12 < 0.001

Mercury < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 <0.05 NA < 0.0001

Nickel < 5 < 5 NA < 5 < 5 NA < 5 < 5 NA < 5 1.6 Inconsistent < 0.001

Zinc 12 9.3 25 < 5 < 5 NA 8.6 6.8 23 8.6 7.7 11 < 0.001

Total Petroleum Hydrocarbons
C6 - C9 Fraction < 20 < 20 NA < 20 < 20 NA < 20 < 20 NA < 20 <20 NA < 0.02
C10 - C14 Fraction < 50 < 50 NA < 50 < 50 NA < 50 < 50 NA < 50 <20 NA < 0.05
C15 - C28 Fraction < 100 < 100 NA < 100 < 100 NA < 100 < 100 NA < 100 <50 NA < 0.1
C29 - C36 Fraction < 100 < 100 NA < 100 < 100 NA < 100 < 100 NA < 100 <50 NA < 0.1

BTEX
Benzene < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.001

Ethylbenzene < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.001

Toluene < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.001

Xylenes(ortho.meta and para) < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.001

Polycyclic Aromatic Hydrocarbons
Acenaphthene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Acenaphthylene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Anthracene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Benz(a)anthracene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Benzo(a)pyrene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Benzo(b)fluoranthene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Benzo(g.h.i)perylene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Benzo(k)fluoranthene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Chrysene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Dibenz(a.h)anthracene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Fluoranthene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Fluorene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Indeno(1.2.3-cd)pyrene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Naphthalene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Phenanthrene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Pyrene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Total PAH < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Organochlorine Pesticides
4.4'-DDD < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

4.4'-DDE < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

4.4'-DDT < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

a-BHC < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Aldrin < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

b-BHC < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Chlordane < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

d-BHC < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Dieldrin < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endosulfan I < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endosulfan II < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endosulfan sulphate < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endrin < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endrin aldehyde < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Endrin ketone < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

g-BHC (Lindane) < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Heptachlor < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Heptachlor epoxide < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Hexachlorobenzene < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Methoxychlor < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.05 < 0.05 NA < 0.0001

Toxophene < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.1 < 0.1 NA < 0.001

Organophosphorous Pesticides
Bolstar < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Chlorpyrifos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Coumaphos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Demeton-O < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Diazinon < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Dichlorvos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Disulfoton < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Ethion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Ethoprop < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Fenitrothion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Fensulfothion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Fenthion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Merphos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Methyl azinphos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Methyl parathion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Mevinphos < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Naled < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Phorate < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Ronnel < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Tokuthion < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002
Trichloronate < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.2 < 0.2 NA < 0.002

Notes:
Value RPD exceeds control limit of 50%

NA Both samples have concentrations below laboratory's Limit of Reporting (LOR)

Inconsistent One sample has concentration below LOR, the second sample has concentrations above LOR

%RPD between 
D5 and QC5

%RPD between 
F1 and QC1

%RPD between 
G8 and QC3

%RPD between 
D5 and QC6

Coffey Geotechnics
GEOTCOFH02467AA-AB
24 February 2009



 

Table 5: Summary of Laboratory Results for Soil Samples (all results in mg/kg)

Sample ID  A2 A2 (speciation)  B5  C2  C2  C4  C5.5  C5.5  C8  C10  C10  D1  D5  D7  D9  E4  E8  E8  E10  E12  F1  F6  G2  G2  G4  G6  G6  G8  G10  G12  I6
Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Date of Sampling 7-Jan-09 7-Jan-09 7-Jan-09 7-Jan-09 8-Jan-09 7-Jan-09 8-Jan-09 8-Jan-09 7-Jan-09 8-Jan-09 8-Jan-09 7-Jan-09 7-Jan-09 8-Jan-09 8-Jan-09 7-Jan-09 7-Jan-09 8-Jan-09 8-Jan-09 8-Jan-09 7-Jan-09 8-Jan-09 7-Jan-09 8-Jan-09 7-Jan-09 7-Jan-09 8-Jan-09 7-Jan-09 8-Jan-09 8-Jan-09 7-Jan-09
Depth (m) 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.5M 0.0-0.17m 0.0-0.17m 0.0-0.17m 0.0-0.17m

Heavy Metals
Arsenic 100 1 3.5 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 3.5 < 2 < 2 3.6 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 < 2 6.7 < 2 < 2 < 2 < 2 < 2 < 2 < 2
Cadmium 20 1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5
Chromium 100 1 8.4 < 5 5.1 7.3 11 9.3 17 6.4 8.8 14 7.1 8.3 < 5 8.8 14 6.6 9.9 7.7 < 5 8.9 13 8.5 10 12 7.2 10 < 5 8.1 8.5 6.4
Copper 1000 1 13 6.8 5.3 < 5 9.9 6.6 7 < 5 7.8 10 7.5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 7.1 24 8.8 6.8 6.9 5.5 < 5 < 5 < 5 7.3 6.6
Lead 300 1 15 13 8.9 13 19 12 9.2 7.3 11 7.2 13 7.9 < 5 7.8 8.6 5.6 5.9 8.5 < 5 9.8 19 9.3 6.3 7.9 7.4 8.1 < 5 15 10 12
Mercury 15 1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Nickel 600 1 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 5.8 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5 < 5
Zinc 7000 1 26 14 11 11 20 19 16 11 23 12 13 8.6 < 5 13 11 6.6 < 5 8 < 5 12 580 12 6.1 20 13 6.5 < 5 51 18 12
Total Petroleum Hydrocarbons
C6 - C9 Fraction 65 2 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20 < 20
C10 - C14 Fraction 1000 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50 < 50
C15 - C28 Fraction 350 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
C29 - C36 Fraction 200 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100 < 100
Total C10 - C36 1000 2 1550 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250 < 250

BTEX
Benzene 1 2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Ethylbenzene 3.1 2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Toluene 1.4 2 0.41 0.08 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09 < 0.05 < 0.05 < 0.05 < 0.05 0.08 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.09 < 0.05
Xylenes(ortho.meta and para) 14 2 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Polycyclic Aromatic Hydrocarbons
Acenaphthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Acenaphthylene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Benz(a)anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Benzo(a)pyrene 1 2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Benzo(b)fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Benzo(g.h.i)perylene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Benzo(k)fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Chrysene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Dibenz(a.h)anthracene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Fluoranthene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Fluorene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Indeno(1.2.3-cd)pyrene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Naphthalene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Phenanthrene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Pyrene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Total PAH 20 2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Organochlorine Pesticides
4.4'-DDD < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDE < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
4.4'-DDT < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
DDT+DDD+DDE 200 1 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15 < 0.15
a-BHC < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Aldrin < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
b-BHC < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Chlordane 50 1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.4 0.1 < 0.1 < 0.1 0.2 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
d-BHC < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Dieldrin < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Aldrin/Dieldrin 10 1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Endosulfan I < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan II < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Endosulfan sulphate < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Endrin < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Endrin aldehyde < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Endrin ketone < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
g-BHC (Lindane) < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor 10 1 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Heptachlor epoxide < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.11 < 0.05 < 0.05 < 0.05 < 0.05 0.07 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Hexachlorobenzene < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Methoxychlor < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 0.14 < 0.05 0.07 0.16 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05
Toxophene < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1
Organophosphorous Pesticides
Bolstar < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Chlorpyrifos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Coumaphos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Demeton-O < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Diazinon < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Dichlorvos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Disulfoton < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Ethion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Ethoprop < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Fenitrothion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Fensulfothion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Fenthion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Merphos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Methyl azinphos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Methyl parathion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Mevinphos < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Naled < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Phorate < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Ronnel < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Tokuthion < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Trichloronate < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Asbestos Containing Material ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Notes:
Bold  Concentration exceeds the Threshold Concentration

1 Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd ed) and NEPM (1999) (Residental with gradens - NEHF-A)
2 Based on NSW EPA (1994), Guidelines for Assessing Service Station Sites

ND Not Detected

THRESHOLD 
CONCENTRATIONS

Coffey Geotechnics
GEOTCOFH02467AA-AB
24 February 2009



 

 

Appendix A 
Site History Information 











































































 

 

Appendix B 
Laboratory Reports

























































































































































 

 

Appendix C 
Data Validation Report 

 



 

QA/QC DATA VALIDATION REPORT 
Job No:   GEOTCOFH02467AA-AB   

 

Coffey Geotechnics 
GEOTCOFH02467AA-AB 
24 February 2008 
 

I. SAMPLE HANDLING 

 Yes No 

1.  Were the sample holding times met?   

2. Were the samples in proper custody between the field and 
reaching the laboratory? 

  

3. Were the samples properly and adequately preserved? 

This includes keeping the samples chilled, where applicable. 

  

4. Were the samples received by the laboratory in good condition?   

 

 

Sample Handling was:  Satisfactory   Unsatisfactory 

   Partially Satisfactory  

 

 



Coffey Geotechnics 
GEOTCOFH02467AA-AB 
24 February 2008 

2 

II PRECISION / ACCURACY ASSESSMENT 

 Yes No 

(Comment below) 

1. Was a NATA registered laboratory used?   

2. Did the laboratory perform the requested tests?   

3. Were the laboratory methods adopted NATA endorsed?   

4. Were the appropriate test procedures followed?   

5. Were the reporting limits satisfactory?   

6. Was the NATA Seal on the reports?   

7. Were the reports signed by an authorised person?   

 

Precision/Accuracy of the Laboratory 
Report 

  Satisfactory   Unsatisfactory 

   Partially Satisfactory  
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III. FIELD QA/QC 

 

1. Number of Samples Analysed Soil:  30   

       

2. Number of Days of Sampling  Soil:  2 
        

3. Number and Type of QA/QC Samples Collected: 

 SOIL WATER 

Field Duplicates 3 NA 

Field Triplicates 1 NA 

Trip Blanks 1 NA 

Wash Blanks NA 1 

Other (Trip spike) 1 NA 

 

4. Field Duplicates 

 Yes No 

A.  Were an Adequate Number of field duplicates collected?   

B.  Were RPDs within Control Limits? 

  a.  Organics (< 50 %) 

  b.  Metals/Inorganics (< 50 %) 

 

 

 

 

 

 

 

5. TRIP BLANKS 

 Yes No 

A.  Were an Adequate Number of trip blanks collected?   

B.  Were the Trip Blanks free of contaminants?   
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6. WASH BLANKS 

 Yes No 

A.  Were an adequate number of Wash Blanks collected?   

B.  Were the Wash Blanks free of contaminants?   

 

 

 

 

 

 

 

Field QA/QC was:   Satisfactory   Unsatisfactory 

   Partially Satisfactory  

 

Comments: 

Inconsistent results were found between triplicate pair D5 / QC6 for copper and nickel.  These 
inconsistent results were attributed to different LOR used by each laboratory. 

All RPDs for soil samples were within the control limit of 50%. One wash blank sample, one trip 
spike and trip blank samples were also analysed. The results of these analyses were also within 
acceptable limits. 
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IV LABORATORY INTERNAL QUALITY CONTROL PROCEDURES 

1. Types and Number of QA/QC Samples 

 SOIL WATER 

Method Blanks 4  

Matrix Spikes 6 1 

Laboratory Duplicates 5 1 

Surrogates 144 6 

 

 

 Yes No 

2  Were the laboratory blanks/reagents blanks free of contamination?   

3. Were the spike recoveries within laboratory control limits? 

  a.  Organics (60% to 130%) 

  b.  Metals/Inorganic (70% to 130%) 

 

 

 

 

 

 

4. Were the RPDs of the laboratory duplicates within control limits?   

5. Were the surrogate recoveries within control limits?    

 

The laboratory internal QA/QC was:   Satisfactory   Unsatisfactory 

   Partially Satisfactory  
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V. DATA USABILITY 

 

1. Data Directly Usable   

2. Data Usable with the following corrections/modifications  

3. Data Not Usable.   

 

 

 

 

 

 

 

QA/QC Report Prepared by  _________________________ 

    

 

 

Joel Parkin 




