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1. INTRODUCTION 

1.1 General 

Coffey Geosciences Pty Ltd (Coffey) was commissioned by Mr David Dossor to carry out an Environmental 

Site Assessment (ESA) at 1 Survey Street (Lot 2 DP622475), Lennox Head NSW.  The work was carried out 

in accordance with the relevant sections of our proposal NR1059/3-AA, dated 2 June 2006.  This report 

presents the results of the ESA. 

The site is approximately 9.9ha in area and is proposed to be developed for a residential subdivision.  We 

understand that the ESA was required by the Director General of the Department of Planning under Section 

75F of the Environmental Planning and Assessment Act 1979.  

The objective of the ESA was to assess the potential for contamination to exist on the site from previous and 

current uses, and to provide recommendations on the need for remediation if required. 

1.2 Scope of Work 

To meet the above objective, the following scope of work was carried out: 

• A site history and desk study to identify potential Areas of Environmental Concern (AECs) and 

Chemicals of Concern (COCs) including a review of previous site ownership, Council records, aerial 

photographs, published geological maps, Department of Natural Resources groundwater bore data, 

and Department of Environment and Conservation (DEC) records for listing of the site.  

• Collecting soil samples from 29 locations.  The samples were collected from within the upper 0.2m of 

the soil profile; 

• Laboratory analysis of soil samples for a suite of chemicals of concern including Heavy Metals 

(arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury), Organochlorine and 

Organophosphorous Pesticides (OCP/OPP), Total Petroleum Hydrocarbons (TPH), Benzene, 

Toluene, Ethyl-benzene and Xylene (BTEX) and Poly-Aromatic Hydrocarbons (PAH); 

• Grid sampling around G1, which was identified as having elevated concentrations of zinc in the initial 

sampling above.  Sampling comprised the collection of 4 samples at 5m from G1, 8 samples at 10m 

to 14m from G1, and 16 samples at 20m to 28m from G1; 

• Analysis of the samples near G1 for 8 heavy metals (arsenic, cadmium, chromium, copper, lead, 

nickel, mercury and zinc), and TCLP of 8 heavy metals; 

• Preparation of this report summarising the site history, results of fieldwork, presentation and 

interpretation of analytical results and findings, comparing chemical concentrations to applicable 

guidelines, and making recommendations on the need for further investigation and / or remediation 

and management. 

2. SITE LANDUSE AND DESCRIPTION 

2.1 Site Location and Landuse 

The site is located at 1 Survey Street, Lennox Head NSW and is approximately 9.9ha in size. The site is 

identified as Lot 2 DP622475, Local Government Area of Ballina, County of Rous, and Parish of Ballina.   

The site is currently used for cattle grazing, and is generally vacant.  
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2.2 Local Geology, Hydrogeology, and Groundwater Use 

The geology map for Tweed Heads indicates that the site locality is underlain by either Lismore basalt, or 

Quaternary Alluvium comprising of sands, silts, clays and gravels. Previous investigations on the site by 

Coffey in 1999 and 2002 indicate that the site is underlain by residual basalt soils and basalt.  

A search of the NSW Department of Natural Resources groundwater bore data found nine groundwater bores 

within a 1.5km radius of the site.  Table 1 below gives a summary of the groundwater bore data, and the data 

is presented in Appendix A.  

TABLE 1: SUMMARY OF GROUNDWATER BORE DATA 

Bore 

Number 

Use Total 

Depth 

(m) 

Standing 

Water 

Level (m) 

Water Bearing 

Zones (m) 

Inferred Gradient and 

Approximate Distance 

from Site Boundary 

GW305989 Domestic Stock 19.0 7.0 18 to 30 Down-gradient  350m 

GW043033 Stock 2.4 - - Up-gradient  1km 

GW043032 Stock 2.4 - 1.8 to 2.4 Up-gradient  750m 

GW305380 Monitoring Bore 11.0 3.3 3.3 to 5.5 Up-gradient  1km 

GW303566 Domestic 6.0 - - Down-gradient  650m 

GW303574 Domestic - - - Down-gradient  650m 

GW303540 Domestic 5.6 1.9 - Down-gradient  750m 

GW305518 Domestic 4.0 - - Down-gradient  800m 

GW305574 Domestic 6.0 2.5 - Down-gradient  650m 

3. SITE HISTORY AND OBSERVATIONS 

Information on the site history was obtained from: 

• A site walk over by an experienced geotechnician to observe site conditions; 

• A historical land title search to review previous landowners and possible past uses of the site; 

• Review of aerial photographs; 

• A search of NSW DEC records; 

• A review of Ballina Shire Council records; 

• WorkCover Dangerous Goods Licenses;  

• Interviews with available personnel familiar with the history of the site; and 

• Collation of the above. 

The site history information is presented in Appendix A and a summary is provided below. 
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3.1 Summary of Site History 

Titles Search 

The site is formed of one lot which was previously three separate lots, namely Lot 8 DP237480 (Lot 8) & 

Portion 56 (Portion 56) Parish Ballina (which became Lot 1 DP 587685 (Lot 1)) and Lot 61 DP242183 (Lot 

61).   Lot 8 and Lot 61 were Crown Land until 1911, and Portion 56 was Crown Land until 1902.  

Each lot was granted to The Commercial Banking Company of Sydney Limited, and passed on to Edward 

Henderson, a farmer, in the same year. 

In 1972, Lot 8 and Portion 56 became Lot 1, and in 1982 Lot 1 and Lot 62 became the current lot (Lot 2 

DP622475).  

Until 1972, all three lots had very similar ownership; Edward Henderson (a farmer) until 1954, then Joseph 

Henderson (farmer), Edward Henderson (picture operator) and Laura Henderson (spinster) until 1962.  From 

1962 to 1972, all three lots were owned by Jack Easter, a farmer.  In 1972, Lot 61 passed over to Cyril 

Skimmings, an accountant, who owned that lot until 1979.  Michael and Wendy Mazzer, bought Lot 61 in 

1979, and owned it until 1982. 

In 1972, Lot 8 and Portion 56 became Lot 1, and Lot 1 was owned by Stanley Dorbon, a clerk, until 1979.  In 

1979 Lot 1 became owned by John Gunn, a panel beater, and Alana Gunn.  In 1981, Ruth and David Dossor 

bought Lot 1.  

In 1982 all three lots became Lot 2 DP622475, which was owned by David and Ruth Dossor and Michael and 

Wendy Mazzer.  Later in 1982, David and Ruth Dossor became the sole owners, and have remained the site 

owners until today.   

Aerial Photographs 

Aerial photographs from 1947 to 2004 were viewed. A summary description of the photographs is presented in 

Table 2 below.  
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TABLE 2: SUMMARY OF AERIAL PHOTOGRAPHS 

Date Description 

1947 Site is cleared, with no structures, and appears to be vegetated with grasses. 

1958 Site is cleared, with no structures, and appears to be vegetated with grasses. 

1967 Site is cleared, with no structures, and appears to be vegetated with long grasses and 

scattered trees.  Nearby development appears to comprise of a few residential buildings.  

1979 No structures visible, still generally cleared, but with more trees apparent than in 1967. Sea 

Breeze Parade and Survey Street have been partially constructed. There appear to be more 

residences in the surrounding land than in 1967.  

1987 No structures visible. It appears to have been cleared since 1979.  Sea Breeze Parade and 

Survey Street are constructed. The land to the north and west of the site appears to have been 

developed into residential subdivisions, with many more residences apparent. 

1997 Site is cleared, with no structures. Surrounding land on northern, western and south-western 

sides has been developed into residential subdivisions.  

2004 Site is cleared with no structures. There are a few scattered trees over the site, and a tree 

border on the eastern side. The site has been mowed or slashed. Surrounding land appears to 

be used for residential purposes.  

 

Interviews 

An interview with the site manager, Mr Ian Watson, was carried out on 6 June 2006.  Mr Watson indicated he 

had been managing the site for about 15 years, and had been in the Lennox Head area since 1975.  The site 

has been used for cattle grazing as far back as he could remember.  A small shed was constructed in the 

northern corner of the site, which is used to store mower fuel, and other tools for site maintenance. He stated 

that they had planted about 6,500 native trees in the area whilst he had been managing the site.  He indicated 

that the surrounding land had been used as farmland, and in the last 20 to 30 years the western side had 

become residential.  Mr Watson did not think there had been any orchard areas in the surrounding land.  No 

wastes are stored on the site, however a council storm-water drain, from Survey Street, runs out onto the site, 

which has left an approximately 5m long erosion gully which contains some road side rubbish.  Mr Watson 

indicated that he cleaned the rubbish out of the erosion gully relatively frequently.   

An interview with the site owner, Mr David Dossor, was carried out on 6 June 2006. Mr Dossor indicated that 

he and his wife bought the site in 1978. They built a house on a part of the lot which is not part of this 

investigation.  He said they built a small shed on the northern corner of the site, which has a concrete floor, 

and is used to store a tractor and other site maintenance items.  Mr Dossor indicated that no developments 

had occurred on the site, other than it was mowed every so often.   

The site was used for cattle grazing, and he thinks in the past it may have been use to run dairy cattle.  The 

surrounding land is residential on the western side, and farmland on the eastern side.  He stated that the site 

is a valley and a remnant of the original residential subdivision on the western side.  He indicated that the 

council storm-water drain from Survey Street runs onto the site, which has caused a large erosion gully which 

fills up with rubbish from the road runoff.  In times of high rainfall, the storm-water and rubbish runs into the 
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creek.  

WorkCover Dangerous Goods Records 

A search of the Stored Chemical Information Database and microfiche records held by WorkCover did not 

locate any records pertaining to the site.  

NSW EPA records 

There are no EPA notices for the site under the Environmentally Hazardous Chemicals Act (1985) or the 

Contaminated Land Management Act (1997). 

Council Records 

Council records for the site were viewed at Ballina Shire Council on 14 June 2006.  The records contained 

information on Lot Number 40, including house plans, inspectors certificates, termite control certificates, 

building permits, buildings specifications and building applications.  The plans indicated that the house was 

owned or being built by Mr David Dossor.  It is thought that these have been incorrectly filed, and relate to a 

property that Mr Dossor built on a lot on Survey Street. There was no evidence to suggest that the house was 

built on Lot 2 DP622475.   There appeared to be no references to when the site was used for cattle grazing. 

Site Observations 

The site is located on the eastern side of Survey Street, Lennox Head NSW.  The site is bounded by existing 

residential developments on the northern, southern and western sides, and farmland on the eastern side.  

Topographically, the site lies in a broad, north-south trending valley, open to the south and bounded on the 

east west and north sides by low ridges.  Hill slopes are generally moderate, varying from 180 to 220 on the 

upper slopes and 120 to 150 on the lower slopes.  The base of the valley is occupied by a broad, gently 

sloping area with slope angles of typically around 30 to 50. A small creek runs along the base of the valley, 

draining to the south.  

The site is currently used to graze cattle and is predominately open paddock. A small shed is located on the 

northern corner of the site, and is approximately 7m by 10m in size, constructed of steel with a concrete floor. 

The shed is used to store a tractor, drums of oil and pesticides, and paint cans.  No stains or spillage s were 

observed.  All items were stored on the concrete floor or on shelves. Thick lantana was noted to be growing 

on the eastern side of the shed. 

Two small areas of woodland were present on the southern side of the site, and on an eastern corner. 

Localised areas of rock outcrop were noted along the bed of the creek and scattered basalt cobbles were 

noted on the upper slopes of the ridges.  

The gently sloping area between the base of the lower slopes and the creek were noted to be very wet and 

boggy, with widespread surface water and groundwater seepage.  

Localised soil erosion was noted on the western side of the site where a stormwater drain from Survey Street 

discharges onto the ground.  The erosion gully had reached a depth of approximately 2m at the time of the 

investigation.    On the northern-central part of the site, there was a shallow erosion depression where a 

sewage pump station is located. 
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4. AREAS OF ENVIRONMENTAL CONCERN & CHEMICALS OF CONCERN 

The site history indicates there is a low risk that the site has been exposed to contamination from current or 

past uses. On this basis it is considered that the shed located to the north of the site is the main Area of 

Environmental Concern (AEC).  Samples were located to target the shed, and the remainder of the site was 

checked using a broad grid based sampling pattern.   

The NSW EPA (1995) Sampling Design Guidelines recommends that when sampling for large sites (over 5ha) 

subdivision of the site should occur.  In order to characterise a 9.9ha site at least 110 samples would be 

required over two separate 5ha areas. The site history did not reveal widespread contaminating activities 

occurring in the past and given that a Phase 1 investigation was being carried out, the number of sampling 

locations was reduced.  The existing shed was targeted as an area of environmental concern with the 

remainder of the site sampled on an approximate 70m grid (refer Figure 1).  

Soil samples were tested from a suite of common contaminants listed below: 

• Heavy Metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc, and mercury); 

• Organochlorine Pesticides (OCPs); 

• Total Petroleum Hydrocarbons (TPH); 

• Benzene, Toluene, Ethyl-benzene, Xylene (BTEX); 

• Poly-Aromatic Hydrocarbons (PAH). 

5. ASSESSMENT CRITERIA 

For assessing contamination levels in soil in urban settings, the NSW DEC (2006) Guidelines for the NSW 

Site Auditor Scheme (2nd edition) (SAS) and the National Environment Protection (Assessment of 

Contamination) Measure (NEPM); (Schedule B(1) Guideline on the Investigation Levels for Soil and 

Groundwater) present health based investigation levels for different landuses (e.g. industrial/commercial, 

residential, recreational etc.) as well as phytotoxicity based investigation levels.  Since the site is to be 

redeveloped for standard residential use, we have adopted the human health guidelines from Column 1 – 

Residential with gardens and accessible soil (home grown produce contributing less than 10% fruit and 

vegetable intake; no poultry), including children’s day car centres, preschools and primary schools, or 

townhouses or villas) – (NEHF A).    

Should the soils be removed from the site, a waste classification would be necessary.  In order to assess the 

waste classification for the soils, the results of soil analyses were compared with criteria in the NSW DEC 

(2004) Environmental Guidelines: Assessment, Classification & Management of Liquid and Non-Liquid 

Wastes.  

The NSW DEC (2004) guidelines provide acceptable contaminant concentrations for liquid and non liquid 

wastes that are to be disposed of to landfill. These concentrations are divided into the categories inert, solid, 

and industrial based on total contaminant concentrations and on leachable concentrations using the toxicity 

characterisation leachability procedure (TCLP).  For this assessment we have adopted the criteria for inert 

waste.  

Table 3 below summarises the adopted criteria for this assessment. 

The NEPC (1999) National Environment Protection (Assessment of Site Contamination) Measure, Schedule B 
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(7a) Guideline on Health-Based Investigation Levels, also indicates that the relevance of localised elevated 

values must be considered and should not be obscured by consideration of only the arithmetic mean of the 

results.  The results must also meet the following criteria: 

• The standard deviation of the results must be less than 50% of the human health remediation criteria; 

• No single value exceeds 250% of the adopted criteria. 

TABLE 3: SUMMARY OF ADOPTED CRITERIA FOR SOIL 

ADOPTED CRITERIA 

INERT WASTE (mg/kg) CONTAMINANT RESIDENTIAL (NEHF A)(1) 

(mg/kg) 

PHYTOTOXICITY(2) 

(mg/kg) 
SCC(3) TCLP(3) 

Heavy Metals 
    

Arsenic 100 20 500 0.5 

Cadmium 20 3 100 0.1 

Chromium (VI) 100 1 1,900 0.5 

Copper 1,000 100 - - 

Lead 300 600 1,500 0.5 

Nickel 600 60 1,050 0.2 

Mercury 15 1 50 0.02 

Zinc 7,000 200 - - 

Notes: 

1. NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme – Column 1 NEHF A (Residential) 

2. NSW DEC (2006) Guidelines for the NSW Site Auditor Scheme – Column 5 Provisional Phytotoxicity Based Investigation 

Levels 

3. NSW DEC (2004) Assessment, Classification & Management of Liquid & Non-Liquid Wastes – Inert Waste Criteria Table A4 

 

6. PHASE 1 ASSESSMENT 

6.1 Field investigations  

The fieldwork was carried out on the 9 and 12 June 2006 by an experienced Senior Geotechnician from 

Coffey Northern Rivers office. 

A 70m square grid was used, giving 22 systematic sampling locations.  Around the small shed on the northern 

portion of the site, sampling was carried out at seven locations spread between the northern, southern and 

western sides.  Two samples were collected from each location at 0.0m to 0.2m depth.  



NR1059/3-AE  
11 September 2006 

 

8

6.1.1 Soil Sampling 

Samples were collected using hand tools.  Sampling equipment was decontaminated between sampling 
locations and a clean pair of latex gloves was used to collect each sample.  The soil was placed into clean 
250mL glass jars, which were sealed with Teflon lined caps, labelled and placed directly into ice-cooled 
chests.  Duplicate samples were collected for headspace screening tests. The approximate sampling 
locations are shown on Figure 1.  

6.1.2 Field Quality Control Procedures 

The field quality control consisted of collection of duplicate soil samples, Dup 1, Dup 3, and Dup 2 from 
locations A2, H1 and S1. 

Samples were transported in ice-cooled chests to MGT Environmental Consulting Laboratory in Melbourne 
VIC which is NATA accredited for the analysis performed, under chain of custody conditions.  A copy of the 
chain of custody is included in Appendix B. 

The sampling equipment was decontaminated between locations using a phosphate free detergent and then 
rinsed in water. One equipment wash blank was collected. 

6.2 Phase 1 Laboratory Analytical Programme 

Original laboratory sheets and analytical procedures for the chemical analysis are included in Appendix B.  
The following analysis schedule was performed: 

• 29 soil samples were analysed for heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, 
zinc and mercury); 

• 29 soil samples were analysed for OCP/OPP; 

• 15 soil samples were analysed for TPH; 

• 15 soil samples were analysed for BTEX, and; 

• 15 soil samples were analysed for PAH. 

6.3 Results of Phase 1 Field and Laboratory Investigations 

6.3.1 Subsurface Conditions 

Topsoil was encountered at all locations. The topsoil consisted of silty clay, high plasticity, dark grey, dark 
brown and red-brown, which had a friable consistency. 

No unusual odours were noted during sampling of site soils. 

6.3.2 Soil Contamination 

6.3.2.1 Quality Assurance/Quality Control 

The QA/QC results indicate that the laboratory data is generally useable and adequately represents 
concentrations of contaminants at the sampling locations with the following comments.  Table 4 below 
compares the primary and duplicate sample results.   The relative percentage differences (RPD) were within 
control limits.   

The laboratory conducted internal quality control using laboratory duplicates, spikes and method blanks.  The 
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results are shown with laboratory report sheets in Appendix B.  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.  

The field and laboratory methods are considered appropriate and the data obtained is considered to 

reasonably represent the concentrations at the sampling points at the time of sampling. 

It should be noted that the guideline concentration for aromatic hydrocarbons is below the laboratory limit of 

reporting (LOR). The concentrations for TPH C6 –C9 and C10 –C36 fractions were below the LOR and the 

assessment criteria, PID readings were negligible and no odours were noted during fieldwork. It is therefore 

considered unlikely that aromatic hydrocarbons are present at concentrations that would pose a risk to human 

health and the environment.  
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TABLE 4: 

COMPARISON OF DUPLICATE SAMPLE RESULTS

Heavy Metals, TPH, BTEX, PAH, OCP and OPP
(All results in mg/kg)

Primary 

Sample Conc. 

(mg/kg)

Duplicate 

Sample Conc. 

(mg/Kg) RPD (%)

Primary 

Sample Conc. 

(mg/kg)

Duplicate 

Sample Conc. 

(mg/Kg) RPD (%)

Primary 

Sample Conc. 

(mg/kg)

Duplicate 

Sample Conc. 

(mg/Kg) RPD (%)

Sample No. A2 DUP1 S1 DUP2 H1 DUP3

Depth (m) 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2

Analyte

TOTAL PETROLEUM HYDROCARBONS

C6 - C9 Fraction <20 <20 ND <20 <20 ND - - -

C10 - C14 Fraction <50 <50 ND <50 <50 ND - - -

C15 - C28 Fraction <100 <100 ND <100 <100 ND - - -

C29 - C36 Fraction <100 <100 ND <100 <100 ND - - -

BTEX

Benzene <0.05 <0.05 ND <0.05 <0.05 ND - - -

Toluene <0.05 <0.05 ND <0.05 <0.05 ND - - -

Ethylbenzene <0.05 <0.05 ND <0.05 <0.05 ND - - -

Xylene <0.05 <0.05 ND <0.05 <0.05 ND - - -

POLYCYCLIC AROMATIC HYDROCARBONS

Acenapthene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Acenapthlyene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Antrhacene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Benz(a)anthracene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Benzo(a)pyrene <0.1 <0.1 ND ND <0.1 ND - - -

Benzo(b)fluoranthene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Benzo(g.h.i.)prylene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Benzo(k)fluoranthene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Chrysene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Dibenz(a.h)anthracene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Fluoranthene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Fluorene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Indeno(1.2.30cd)pyrene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Napthalene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Phenanthrene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Pyrene <0.1 <0.1 ND <0.1 <0.1 ND - - -

Total PAH <1.6 <1.6 ND <1.6 <1.6 ND - - -

ORGANOCHLORINE PESTICIDES

Aldrin <0.05 <0.05 ND <0.05 <0.05 ND <0.05 <0.05 ND

Dieldrin <0.05 <0.05 ND <0.05 <0.05 ND <0.05 <0.05 ND

Heptachlor epoxide  <0.05 <0.05 ND <0.05 <0.05 ND <0.05 <0.05 ND

DDT <0.05 <0.05 ND <0.05 <0.05 ND <0.05 <0.05 ND

DDE <0.05 <0.05 ND <0.05 <0.05 ND <0.05 <0.05 ND

Other OCP <1.15 <1.15 ND <1.15 <1.15 ND <1.15 <1.15 ND

ORGANOPHOSPHOROUS PESTICIDES

Total <4.2 <4.2 ND <4.2 <4.2 ND <4.2 <4.2 ND

HEAVY METALS

Arsenic <2 <2 ND 3.6 2.7 28.57 3 3 0.00

Cadmium <0.5 <0.5 ND <0.5 <0.5 ND <0.5 <0.5 ND

Chromium 72 71 1.40 30 25 18.18 23 22 4.44

Copper 17 17 0.00 31 29 6.67 27 30 10.53

Nickel 8.5 7.5 12.50 15 15 0.00 12 11 8.70

Lead 20 22 9.52 31 24 25.45 21 24 13.33

Zinc 55 67 19.67 120 100 18.18 100 97 3.05

Mercury <0.1 <0.1 ND <0.1 <0.1 ND <0.1 <0.1 ND

Notes:

Bold RPD exceeds control limit of 50%
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6.3.2.2 Soil Vapour Criteria 

For the purposes of this report the generalised soil vapour criteria presented in Table 5 have been used as a 

guide to the potential for hydrocarbon contamination.  These criteria have been developed by Coffey based on 

our experience (where monitoring for volatile organic compounds has occurred) to assist in the assessment of 

hydrocarbon contamination levels in soil.  It is important to note that these generalised criteria are only a guide 

and that the PID has a different response to different chemicals.  

TABLE 5:  GENERALISED SOIL GAS CRITERIA 

PID reading as ppm isobutylene 

 

Generalised soil gas content description relating to 
petroleum hydrocarbon contamination 

<20 ppm NEGLIGIBLE 

20 to 60 ppm LOW 

60 - 300 ppm MODERATE 

>300 ppm SIGNIFICANT 
 

Summarised in Table 6 are the results of PID testing of samples collected in the field, with comparison to the 

above criteria. 

TABLE 6:  SUMMARY OF PID RESULTS 

Borehole Depth 

(m) 

Result 

(ppm) 

Description Borehole Depth 

(m) 

Result 

(ppm) 

Description 

A1 0.0 to 0.2 0.0 Negligible E4 0.0 to 0.2 0.0 Negligible 

A2 0.0 to 0.2 0.0 Negligible E5 0.0 to 0.2 0.0 Negligible 

A3 0.0 to 0.2 0.0 Negligible F1 0.0 to 0.2 0.0 Negligible 

B1 0.0 to 0.2 0.0 Negligible F2 0.0 to 0.2 0.0 Negligible 

B2 0.0 to 0.2 0.0 Negligible F3 0.0 to 0.2 0.0 Negligible 

B3 0.0 to 0.2 0.0 Negligible F4 0.0 to 0.2 0.0 Negligible 

C1 0.0 to 0.2 0.0 Negligible G1 0.0 to 0.2 0.0 Negligible 

C2 0.0 to 0.2 0.0 Negligible H1 0.0 to 0.2 0.0 Negligible 

C3 0.0 to 0.2 0.0 Negligible S1 0.0 to 0.2 0.0 Negligible 

D1 0.0 to 0.2 0.0 Negligible S2 0.0 to 0.2 0.0 Negligible 

D2 0.0 to 0.2 0.0 Negligible S3 0.0 to 0.2 0.0 Negligible 

D3 0.0 to 0.2 0.0 Negligible S4 0.0 to 0.2 0.0 Negligible 

D4 0.0 to 0.2 0.0 Negligible S5 0.0 to 0.2 0.0 Negligible 

E1 0.0 to 0.2 0.0 Negligible S6 0.0 to 0.2 0.0 Negligible 

E2 0.0 to 0.2 0.0 Negligible S7 0.0 to 0.2 0.0 Negligible 

E3 0.0 to 0.2 0.0 Negligible     

 

As can be seen in Table 6, each sample had a PID reading of 0.0, which is negligible. No odours were noted 
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in the samples.  

6.3.2.3  Comparison of Results to Soil Investigation Levels 

Individual samples were sent to MGT Environmental Consulting Laboratory, a NATA accredited chemical 

laboratory, under chain of custody conditions.  

Each sample was tested for heavy metals (arsenic, cadmium, chromium, copper, lead, nickel, zinc and 

mercury) and OCP and OPP.  15 samples were selected for TPH, BTEX and PAH testing.  The results of the 

laboratory testing are included in Appendix B and are summarised in Tables 7 and 8.  
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SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES

Heavy Metals, TPH, BTEX, PAH, OCP and OPP

(All results in mg/kg)

Sample ID A2 B3 C1 D2 E3 E5 F2 F4 S1 S2 S3 S4 S5 S6 S7

Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Date of Sampling 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 13-Jun-2006 13-Jun-2006 13-Jun-2006 13-Jun-2006 13-Jun-2006 13-Jun-2006 13-Jun-2006

Depth (m) 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2

HEAVY METALS

Arsenic             100
1

20
2

<2 2.5 2.1 <2 <2 2.2 2.9 <2 3.6 2.6 2.7 3.7 2.3 3.6 3.1

Cadmium             20
1

3
2

<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 (Total)      120,000
1

400
2

72 24 28 50 43 43 36 41 30 23 20 21 21 25 22

Copper              1,000
1

100
2

17 24 22 18 23 27 24 23 31 31 32 37 31 34 35

Mercury 15
1

1
2

8.5 11 11 7.2 6.9 14 10 7.8 15 9.2 12 11 12 12 16

Lead                300
1

600
2

20 24 26 16 23 22 24 23 31 26 23 25 25 25 26

Nickel              600
1

60
2

55 110 91 41 110 94 95 78 120 120 130 140 120 140 160

Zinc                7000
1

200
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

TOTAL PETROLEUM HYDROCARBONS

C6 - C9 Fraction 65
3

<20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

C10-C14 Fraction <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

C15-C28 Fraction <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

C29-C36 Fraction <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

Total C10-C36 1000
3

<250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250

>C16-C35 Fraction (aromatics) 90
1

<200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200

>C16-C35 Fraction 5,600
1

<200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200

>C35 Fraction (aliphatics) 56,000
1

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100

BTEX

Benzene 1
3

<0.05 <0.05 <0.05 <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 130
3

<0.05 <0.05 <0.05 <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 50
3

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Total Xylene 25
3

<0.05 <0.05 <0.05 <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

Acenapthene <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

Acenapthlyene <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

Antrhacene <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
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

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.)prylene <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 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Indeno(1.2.30cd)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

Napthalene <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
1

<1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6 <1.6

ORGANOCHLORINE PESTICIDES

Heptachlor          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

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 <0.1 <0.1

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

DDT + DDE + DDD 200
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

Other OCP <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15

ORGANOPHOSPHOROUS PESTICIDES

Total <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2

NOTES:

Bold  Concentration exceeds the respective threshold concentration
1

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition)and NEPM (1999) (Residential with access to soil - NEHF - A)
2

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition) - Column 5 Provisional Phytotoxicity
3

Based on NSW EPA (1994), Guidelines for Assessing Service Station Sites - Table 3
-

Not Analysed

THRESHOLD 

CONCENTRATIONS



 14TABLE 8: 

SUMMARY OF LABORATORY RESULTS FOR SOIL SAMPLES

Heavy Metals, OCP and OPP

(All results in mg/kg)

Sample ID A1 A3 B1 B2 C2 C3 D1 D3 D4 E1 E2 E4 E5 F1 F3 G1 H1

Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Date of Sampling 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 6/9/2006 13-Jun-2006

Depth (m) 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2

HEAVY METALS

Arsenic             100
1

20
2

<2 <2 2.5 2.2 <2 2.7 2.7 2.9 2.7 2.7 <2 2.3 2.2 2.1 <2 4.2 3

Cadmium             20
1

3
2

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 1.1 <0.5

Chromium (Total)      120,000
1

400
2

60 72 40 58 51 55 27 58 38 32 44 35 43 29 41 26 23

Copper              1,000
1

100
2

27 17 16 22 14 18 20 25 22 25 24 24 27 26 23 45 27

Lead                300
1

600
2

9 8.5 11 9.1 5.7 13 10 14 8.7 9.7 7.8 7.6 14 14 7.8 58 12

Nickel              600
1

60
2

29 20 25 28 31 19 20 33 24 32 26 35 22 26 23 34 21

Zinc                7000
1

200
2

68 55 59 69 61 63 72 100 84 120 120 97 94 140 78 1600 100

Mercury 15
1

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 <0.1 <0.1

ORGANOCHLORINE PESTICIDES

Heptachlor          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

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 <0.1 <0.1 <0.1 <0.1

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

DDT + DDE + DDD 200
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

Other OCP <0.1 <0.1 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15 <1.15

ORGANOPHOSPHOROUS PESTICIDES

Total <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2 <4.2

NOTES:

Bold  Concentration exceeds the respective threshold concentration
1

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition)and NEPM (1999) (Residential with access to soil - NEHF - A)
2

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition) - Column 5 Provisional Phytotoxicity
3

Based on NSW EPA (1994), Guidelines for Assessing Service Station Sites - Table 3
-

Not Analysed

THRESHOLD 

CONCENTRATIONS
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The following points are noted with regard to the results of testing on individual samples summarised in Tables 

7 and 8: 

• Concentration of zinc exceeded the provisional phytotoxicity criteria in sample G1. Heavy Metal 

concentrations were below adopted criteria or the laboratory Limit Of Reporting (LOR) in each other 

sample tested; 

• TPH concentrations were below the LOR in each sample tested. However, the LOR exceeds the 

adopted criteria for >C16-C35 Fraction (aromatic). It is noted that the results for TPH do not differentiate 

between aromatic and aliphatic TPH, and it is possible that no aromatic TPH is present; 

• BTEX concentrations were below the LOR in each sample tested; 

• PAH concentrations were below the LOR in each sample tested; 

• OCP and OPP concentrations were below the LOR in each sample tested. 

6.4 Conclusions and Recommendations after Phase 1 Assessment 

The site occupies an area of about 9.9ha and forms Lot 2 DP622475.  The site history indicated that there had 

been no major developments on the site other than the construction of a small shed and that there had been 

no widespread contaminating activities carried out.  For at least the last 30 years the site has been used for 

cattle grazing, and is likely to have been used for cattle grazing since being granted from Crown Land in 1902 

to 1911.   

Twenty-two sample locations were spread evenly across the site in an approximate 70m grid, and seven 

sample locations targeted a small shed. The sample analysis was used to assess the site for the presence or 

absence of contamination.  

The laboratory results of surface soil samples collected, indicated that concentrations of the chemicals of 

concern, were below the adopted guideline criteria for human health.  One sample, G1, had a zinc 

concentration which exceeds the provisional phytotoxicity criteria.   

The zinc exceedance may suggest that the health of some plant species, sensitive to zinc, could be affected if 

planted in these soils.  There was no obvious source of the elevated zinc contamination in this area.  Zinc can 

be commonly found from weathering of galvanised products such as corrugated iron and could have 

originated from such a source.  It is noted that the phytotoxicity investigation levels are provisional and their 

use has significant limitations because phytotoxicity depends on soil and species parameters in ways that are 

not fully understood. They are used as a screening guide and are assumed to apply to sandy loam soils with a 

pH of 6 to 8.  

Based on the concentration of zinc exceeding the adopted criteria by more than two and half times, it is 

considered the sample represents a hot spot.  As such, it was recommended to the client that further 

investigations (Phase 2) be carried out near G1.  Such further sampling was approved and subsequently 

carried out.  The results of the Phase 2 assessment are presented and discussed below. 

7. PHASE 2 ASSESSMENT 

7.1 Sampling and Analysis Plan 

The previous sampling location, G1, is located on the northern portion of the proposed subdivision.   The site 

history indicated that the proposed subdivision area had not been subject to past contaminating land uses. 
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Based on this, the likelihood of widespread contamination occurring on the site was considered to be low, and 

the elevated zinc concentration encountered in sample G1 was likely to represent a localised area of zinc 

contamination.  

The chemical of concern identified for sample G1 was heavy metal zinc.  

Samples for this current study were collected using an approximate grid, with 4 surface samples collected at 

5m distance, 8 surface samples collected at 10m to 14m distance and 16 surface samples collected at 20m to 

28m distance from the original sample location of G1 as shown on Figure 2. 

Initially samples from 5m and 10m-14m distance were analysed for zinc. Based on the results of this first 

round of testing, it was considered appropriate to carry out further testing on the samples.  Testing for 8 Heavy 

Metals and the toxicity characterisation leachability procedure (TCLP) was carried out on each sample, 

including the original sample G1.  

7.2 Field Investigations 

Field work was carried out on the 3 August 2006 and comprised collection of samples on the site by a Senior 

Geotechnician from our Northern Rivers office.  For the site layout, and sample locations, see Figures 1 and 

2.  

The samples were collected from the top 0.2m of the surface soils, using hand tools. Individual samples were 

directly placed into laboratory supplied glass jars, and stored in chilled insulated containers during fieldwork 

and transport to the contract laboratory.  A clean pair of latex gloves was used to collect each individual 

sample. The sampling equipment was decontaminated between each location using the triple rinse method, 

which involves washing the equipment in potable water, rinsing with 4% Decon 90 (a phosphate free 

detergent) solution and a final rinse in potable water.  

Duplicates were collected at a rate of one per ten samples. To confirm effective equipment decontamination 

one wash blank sample was collected and analysed. 

7.3 Soil Sampling and Analysis Results 

7.3.1 Subsurface Conditions 

Each sample was collected in topsoil, which generally comprised clayey silt and silty clay, low to medium 

plasticity, dark brown, and with a friable consistency.  No evidence of fill soils was noted nor were unusual 

odours or staining. 

7.3.2 Quality Assurance/Quality Control (QA/QC) and Data Usability 

Soil sampling activities were generally based on procedures and protocols outlined in Coffey’s Environmental 

Field Manual (QP 15/5-E, June 1995, revised September 1997) which is based on industry accepted standard 

practice.   

Samples were received and analysed by mgt Environmental Consulting (mgt) within the recommended 

holding times.  Copies of the Chain of Custody documentation are attached. Duplicate samples (DUP 1 and 

DUP2) were taken in the field and a wash blank (WB1) collected. The results of the primary and duplicate 

results are compared in Table 9.   
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TABLE 9: COMPARISON OF PRIMARY & DUPLICATE SAMPLE RESULTS 

Sample ID Primary/Duplicate Zinc (mg/kg) RPD (%) 

GA4 Primary 330 - 

DUP 1 Duplicate 270 20 

GB8 Primary 160 - 

DUP 2 Duplicate 350 75 

 

As can be seen in Table 2, the Relative Percentage Difference (RPD) for samples GB8 and DUP2 exceeded 

the control limit of 50%.  Three samples, which were tested in the first and second round of testing for zinc, 

were reported by the laboratory with significantly different concentrations of zinc. These three samples were 

retested to check for sample heterogeneity, or possible laboratory errors.  In total, the three samples were 

tested for zinc four times. The results for additional testing on the three samples are shown in Table 10. 

TABLE 10: SUMMARY OF RE-TEST ON SAMPLES 

Zinc (mg/kg) 
Sample ID 

Test 1 Test 2 Test 3 Test 4 

GA2 670 800 1,100 860 

GB1 360 860 680 760 

GB7 460 1,000 960 570 

 

The results from Table 10 show that zinc concentrations are variable and show considerable sample 

heterogeneity.  Taking into account the observed heterogeneity of the samples, it is therefore considered that 

the RPDs shown in Table 9 are acceptable.   

The wash blank was tested for heavy metal zinc.  Concentrations of zinc in the wash blank sample were 

below the Limit of Reporting (LOR).  The decontamination procedures adopted by Coffey are considered to be 

satisfactory and in accordance with standard industry practice.   

Laboratory QA/QC included laboratory blanks, laboratory duplicates, laboratory control samples, and method 

blanks. The RPDs of laboratory duplicates were within control limits. No analytes were detected in the 

laboratory blanks.  The laboratory control samples were generally within control limits.  

Based on the results of QA/QC testing, it is considered that the soil analytical results are useable, and 

reasonably represent the conditions at the sampling locations at the time of sampling. 

7.3.3 Laboratory Results 

Samples from the locations 5m and 10m-14m distance were submitted for analysis of zinc. The laboratory 

results for zinc analysis are summarised in Table 11.  The samples from 20m-28m distance were held in 

storage for possible later analysis.  The laboratory results of analysis are summarised in Table 11.  The 

laboratory results sheets are presented in Appendix C.   
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TABLE 11: SUMMARY OF LABORATORY RESULTS FOR ZINC 

SAMPLE ID DATE ZINC (mg/kg) Adopted Criteria 

GA1 3 August 2006 150 200 

GA2 3 August 2006 670 200 

GA3 3 August 2006 180 200 

GA4 3 August 2006 330 200 

GB1 3 August 2006 360 200 

GB2 3 August 2006 140 200 

GB3 3 August 2006 250 200 

GB4 3 August 2006 110 200 

GB5 3 August 2006 220 200 

GB6 3 August 2006 100 200 

GB7 3 August 2006 460 200 

GB8 3 August 2006 160 200 

Note: Values in bold & shaded exceed the adopted criteria 

As can be seen in Table 4 samples GA2, GA4, GB1, GB3, GB5 and GB7 had zinc concentrations which 

exceeded the residential phytotoxicity criteria, the other samples tested were below the adopted criteria. 

Based on the results, it was recommended that further analysis on the samples be carried out to assess the 

waste classification.  Testing for eight heavy metals (arsenic, cadmium, chromium, copper lead, nickel, zinc, 

mercury) and the toxicity characterisation leachability procedure (TCLP) for eight heavy metals was carried 

out on the samples, including the original sample G1.  The results of the second round of testing are 

summarised in Table 12 below.  
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TABLE 12:           SUMMARY OF LABORATORY RESULTS FOR HEAVY METALS

(All results in mg/kg)

Sample ID G1 GA1 GA2 GA3 GA4 GB1 GB2 GB3 GB4 GB5 GB6 GB7 GB8 GC1 GC2

Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Date of Sampling 6-Sep-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006

Depth (m) 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2

Unit Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil

HEAVY METALS

Arsenic             100
1

20
2

500
3

4.2 3.9 4.6 4.7 3.9 3.5 5.3 3.9 4 3.5 3.4 4.5 3.4 2.8 2.7

Cadmium             20
1

3
2

100
3

1.1 <0.5 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 <0.5 <0.5

Chromium (Total)        120,000
1

400
2

1,900
3

26 30 26 33 26 30 35 30 42 26 33 26 31 32 27

Copper              1000
1

100
2

-
3

45 36 45 35 41 33 40 36 37 47 31 47 38 23 30

Lead                300
1

600
2

1500
3

58 36 89 45 52 33 27 30 21 36 18 73 27 11 8.7

Nickel 600
1

60
2

1050
3

34 29 32 25 28 22 27 27 28 32 25 33 30 23 22

Zinc                7000
1

200
2

-
3

1600 180 670 180 310 360 140 250 110 220 100 460 160 69 75

Mercury   15
1

1
2

50
3

<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

TCLP HEAVY METALS

Arsenic             0.5
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Cadmium             0.1
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chromium            1
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Copper              -
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nickel              0.2
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Lead                0.5
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Zinc                -
4

2.3 0.28 1.3 0.19 0.39 0.69 0.09 0.46 0.07 0.29 0.06 2.2 0.29 0.04 0.05

Mercury   0.02
4

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Sample ID GC3 GC4 GC5 GC6 GC7 GC8 GC9 GC10 GC11 GC12 GC13 GC14 GC15 GC16

Material Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil

Date of Sampling 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006 3-Aug-2006

Depth (m) 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2 0.0-0.2

Unit Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil Topsoil

HEAVY METALS

Arsenic             100
1

20
2

500
3

7.7 16 7.5 3.4 3.1 3.3 4.5 2.9 4.3 4 2.6 6.4 3.4 3.8

Cadmium             20
1

3
2

100
3

<0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Chromium            120,000
1

400
2

1,900
3

38 27 26 27 25 40 30 25 34 45 31 36 37 33

Copper              1000
1

100
2

-
3

38 36 39 30 54 32 48 27 42 31 35 59 34 44

Lead                300
1

600
2

1500
3

32 24 29 14 70 17 36 14 22 11 16 31 26 21

Nickel 600
1

60
2

1050
3

25 29 28 20 28 25 33 25 31 32 28 38 32 35

Zinc                7000
1

200
2

-
3

190 140 190 130 660 120 210 110 150 110 140 300 260 170

Mercury   15
1

1
2

50
3

<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

TCLP HEAVY METALS

Arsenic             0.5
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Cadmium             0.1
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chromium            1
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Copper              -
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Nickel              0.2
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Lead                0.5
4

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Zinc                -
4

0.33 0.09 0.49 0.1 0.08 0.07 0.25 0.26 0.19 0.05 0.07 0.44 0.52 0.15

Mercury   0.02
4

<0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

NOTES:

Bold  Concentration exceeds Human Health and/or Phytotoxicity Criteria
1

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition) and NEPM (1999) (Residential - NEHF-A)
2

Based on NSW DEC (2006), Guidelines for the NSW Site Auditor Scheme (2nd edition) - Provisional Phytotoxicity based investigation levels for sandy loams pH 6-8 and NEPM (1999) - Environmental Investigation Levels
3

Based on NSW DEC (2004), Environmental Guidelines: Assessment, Classification & Management of Liquid & Non-Liquid Wastes - Table A4 Inert waste Total Concentration
4

Based on NSW DEC (2004), Environmental Guidelines: Assessment, Classification & Management of Liquid & Non-Liquid Wastes - Table A4 Inert Waste Leachable Concentration

THRESHOLD CONCENTRATION

THRESHOLD CONCENTRATION



NR1059/3-AE  

11 September 2006 

 

20 

 

Three samples, which were tested in the first and second round of testing for zinc, were reported with 

significantly different concentrations of zinc. These three samples were retested to check for sample 

heterogeneity, or possible laboratory errors.  In total, the three samples were tested for zinc four times. The 

results differed in each test and the laboratory commented that the samples were heterogeneous in nature.  

8. CONCLUSIONS 

The site history information presented in this report suggested that, in general, the site had not been subject 

to activities that would be considered to be potentially contaminating.  

Based on this, the location of the elevated zinc concentration, G1, was investigated to aid in assessing the 

extent of contamination in the form of heavy metal zinc at this location.  The results of the step out samples 

indicated that elevated zinc concentrations extended to at least 20m to 28m distance from the G1 location, 

however concentrations tended to decrease with distance, indicating the contamination was not wide spread 

and represented localised contamination.  Based on the concentrations of the zinc in the samples, it was 

recommended that eight heavy metals and a TCLP of heavy metals be carried out to assess the waste 

classification of the soils.    

The Phase 1 laboratory testing indicated that common contaminants, Total Petroleum Hydrocarbons (TPH), 

Benzene, Toluene, Ethyl-benzene, Xylene (BTEX), Poly-Aromatic Hydrocarbons (PAH), and organochlorine 

pesticides (OCPs) were below the adopted criteria. 

Based on the results of the heavy metal and TCLP testing, and the previous testing (reported in NR1059/3-

AB) the soils classify as inert waste in accordance with the NSW DEC (2004) guidelines and can be disposed 

of to landfill licensed to accept this waste 

Based on the results of the site history assessment, and the laboratory testing, it is considered that there are 

two remediation options for the site.  These options are: 

1. Excavation and removal off site to landfill.  Soils in the location of G1 (outlined on Figure 3) to a 

depth of about 0.2m should be removed to a landfill that can accept inert waste.  Validation testing of 

the excavation should be carried out by a qualified environmental consultant to assess the 

effectiveness of the remediation. 

2. Containment of the soils on site under pavements or residential slabs.  The soils could be removed 

from their current position and moved to an appropriate place within the site where pavements are 

planned. Validation testing as in Option 1 would still be required. This option would also require the 

preparation of a Site Management Plan that may include sampling of the groundwater depending on 

the final resting place of the soil.   

Please note that the area outlined on Figure 3 is estimated, and the actual lateral and vertical extent of the 

contamination may differ from that shown.  It may be necessary to excavate further should the results of the 

validation testing indicate elevated levels of zinc in the excavation walls. 

9. LIMITATIONS 

The findings of the soil sampling and analysis are the result of discrete and specific sampling methodologies, 

involving sampling from predetermined locations within the soil profile.  Whilst it is considered that the results 

obtained are likely to be representative of general conditions on the site, the existence of undetected 
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contamination between sampling locations cannot be precluded.  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.   

 

REFERENCES: 

1. NSW Department of Environment & Conservation (DEC), Guidelines for the NSW Site Auditor 

Scheme (2nd edition), April 2006 

2. The NEPC (1999) National Environment Protection (Assessment of Site Contamination) Measure, 

Schedule B (7a) Guideline on Health-Based Investigation Levels 

3. NSW Environmental Protection Authority (EPA),  Guidelines for Consultants Reporting on 

Contaminated Sites, September 2000 

4. NSW Department of Environment & Conservation (DEC), Environmental Guidelines: Assessment, 

Classification & Management of Liquid & Non-Liquid Wastes, June 2004 
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 APPENDIX A 

Site History Assessment Documentation 
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 APPENDIX B 

Laboratory Test Result Sheets for Phase 1 Assessment 
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 APPENDIX C 

Laboratory Test Result Sheets for Phase 2 Assessment 

 


































































