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Summary 

This summary report describes and summarises the findings of previously completed 
contamination assessments on lands comprising the MP08-0234 application for the RISE 
development at Bilambil Heights, New South Wales (‘the subject land’). Copies of the previous 
reports are attached as Appendices.  
 
Between them, the assessments have identified previous uses that have caused contamination, 
and the areas in which such contamination was identified. Although limited areas of 
contamination have been identified on the site, the assessments indicate that contaminated 
areas could be remediated in accordance with an approved Remediation Action Plan (RAP). 
Subject to validation of the remediation measures, the site would be suitable for the proposed 
mixed use and residential uses. 
 
Further detailed assessments associated with the former Country Club and outbuildings would 
be undertaken to facilitate the preparation of a Remediation Action Plan prior to the detailed 
design phase. 
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1) Introduction 
Terranora Group Management Pty Ltd 
commissioned Gilbert & Sutherland Pty Ltd 
(G&S) to address the NSW Department of 
Planning, Director General’s Environmental 
Assessment Requirements (DGR).  
 
The DGR specifically require the 
‘Environmental Assessment to document 
the identification, assessment and 
management of any land contamination to 
ensure that the land is not allowed to be 
put to a use that is inappropriate because 
of the presence of contamination. Under 
the Contaminated Land Management Act 
1997 there is a responsibility to notify the 
DEC of site that pose a significant risk of 
harm to human health or the environment.’ 
 
As multiple contamination assessments 
have been undertaken, a report 
summarising previous contamination 
assessments has been herein compiled to 
address the DGRs as this is considered an 
appropriate preliminary action for the 
Concept Plan submission.  
 
The contamination assessments associated 
with the former Terranora Country Club 
have identified previous uses that have 
caused contamination, the areas in which 
contamination occurred and the 
concentrations of the associated 
contaminants. 

This summary report is based on a series of 
contamination assessments previously 
carried out by WBM Oceanics and Gilbert & 
Sutherland. Based on these assessments the 
Tweed Shire Council has issued a 
Development Consent for the demolition of 
the Country Club and associated 
outbuildings to slab level. 
 
The previous assessments include; 
• Terranora Country Club – Site 

Contamination Assessment, 1997 (WBM 
Oceanics Australia). 

• Site Contamination Assessment of the 
existing 11th, 12th and 18th greens, for 
the proposed Terranora Resort Project, 
Bilambil Heights, 2002 (Gilbert & 
Sutherland). 

• Stage1 Preliminary Site Investigation 
Marana Street, Bilambil Heights, 2005 
(Gilbert & Sutherland). 

• Stage 2 Site Investigation, Marana Street, 
Bilambil Heights, 2006 (Gilbert & 
Sutherland). 

• Pre-demolition contamination 
investigation of the outbuildings on Lot 
33 on DP1085109, Marana Street, Bilambil 
Heights, 2007 (Gilbert & Sutherland). 

 
Tweed Shire Council’s Development 
Consent (DA07/0248) on Lot 33 DP 1085109 
is also included as further under slab 
investigation is required prior to the 
removal of all sub- structures on site.  
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2) Site characteristics 

2.1 Site description 

The RISE site is located in New South Wales 
just south of the border with Queensland, 
approximately 10km south-west of Tweed 
Heads in the township of Bilambil. 
 
The site comprises; Lots 32 & 33 on 
DP1085109, Lot 31 on DP850230, Lot2 on 
DP867486 and Lot 4 on DP822786 under the 
ownership of Terranora Group 
Management Pty Ltd; Lot 1 on DP1033810, 
Lot 1 on DP1033811 and Lot 1 on DP595529 
owned by Tweed Shire Council; and Crown 
Road separating Lot 2 on DP867486, Lot 33 
on DP1085109 and Lot 2 on DP555026. The 
location of the site is shown on Drawing 
No. GJ0495.1.1. 
 
With a total area of approximately 184ha, 
the site is characterised by undulating land 
ranging from 3m to 216m Australian Height 
Datum (AHD). 
 
A number of small dams currently exist on 
the site and these will be preserved as 
wetland areas in the development. 

2.2 Vegetation 

The majority of the proposed development 
will occur in areas that have been cleared 
of native vegetation for past agricultural 
activities and a golf course (which currently 
occupies the south-eastern portion of the 
development envelope) as shown on the 
aerial photograph in Drawing No. 
GJ0495.1.2. 

2.3 Geology 

A review of the Geological Survey of 
Queensland Geology, 1:100,000 series - 
Murwillumbah indicates that the site is 
underlain by soils of the Cainozoic period 
which largely comprise of Lamington 
Group, basalt flows. 

2.4 Soil classification 

To characterise the site soils, Gilbert & 
Sutherland undertook a soil survey 
including the construction of 10 detailed 
boreholes to an average depth of 0.6m 
within the area of the site. 
  

Soil sampling and profile description was 
undertaken according to the Australian Soil 
and Land Survey Field Handbook 
(McDonald et al, 1990) with the soils 
classified according to the Australian Soil 
Classification (Revised) (Isbell, 2002).  
 
The soils within the MP08-0234 area were 
identified predominantly as Ferrosols, with 
a smaller portion of Kurosols and 
Dermosols also present. 
 
Ferrosols are described by Isbell (2002) as 
soils other than Vertosols, Hydrosols and 
Calcarosols that: 
(i) Have B2 horizons in which the major 

part has a free iron oxide content 
greater than 5% Fe in the fine earth 
fraction (<2mm); and 

(ii) Do not have clear or abrupt textural 
B horizons or a B2 horizon in which 
at least 0.3m has vertic properties. 

 
These soils correspond with the Carool soil 
landscape described by Morand (1996) and 
are predominantly associated with dark 
reddish brown clay loams to light medium 
clays overlying reddish brown medium clays 
with moderate structure. 

2.5 Acid sulfate soils 

A majority of the site is above five (5) 
metres AHD and it is unlikely acid sulfate 
soils (ASS) would be encountered above this 
elevation. However, a small portion of land 
is below five (5) metres AHD in the 
northern extent of the site being the 
proposed Sports Park. 
 
A review of the Bilambil Acid Sulfate Soil 
Risk Map1 revealed the subject site is  
mapped as ‘no known occurrence of ASS’. 
However, an ASS assessment would be 
required within the northern extents of the 
MP08-0234 Area located below five (5) 
metres AHD (the proposed Sports Park) if 
disturbance of these soils is to occur. 
 
The Bilambil Acid Sulfate Soil Risk Map with 
the subject site outlined is attached at the 
end of this section.  
 

                                                   
1 Bilambil Acid Sulfate Soil Risk Map (9541S1) 
1997, NSW Dept of Land and Water 
Conservation, 2nd Edition. 
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3) Terranora Country Club – 
Site Contamination 
Assessment Summary, 1997 
(WBM Oceanics Australia) 
A site inspection including preliminary soil 
sampling was conducted by WBM Oceanics 
Australia on the Terranora Country Club 
and the adjacent property owned by the 
Norvill Family.  
 
The complete 1997 Terranora Country Club 
– Site Contamination Assessment report is 
attached as Appendix 1. Unfortunately, a 
diagram showing the locations of sampling 
was not included or referred to in the WBM 
Oceanics Australia 1997 report. 
 
The contaminants and areas of the 
investigation were as follows; 
• Heavy metals associated with the 

holding pond area for biosolids (sludge) 
from the Terranora Country Club 
sewerage treatment plant (STP). 

• Heavy metals associated with the area of 
the former gun club. 

• Pesticides associated with golf course 
greens. 

• Pesticides associated with the adjacent 
Norville property. 

3.1 STP sampling and results 
summary 

Seven (7) samples were collected from 
approximately 0.5m from the edge of the 
pond and analysed by a NATA accredited 
Laboratory for a range of metals associated 
with cleaning products used in bathrooms 
and lavatories including; 
• Arsenic, 
• Cadmium, 
• Chromium, 
• Copper, 
• Lead, 
• Nickel, 
• Mercury, and 
• Zinc. 
 
Laboratory analysis identified elevated 
concentrations of copper (89 to 352 mg/kg) 
and zinc (139 to 470mg/kg) above the 
typical background concentrations for 

copper (2-100mg/kg) and zinc levels (10-
300mg/kg) found in Australian soils (EILs).2 
 
The Health Investigation Levels (HILs)2 for 
standard residential garden with accessible 
soil have been set at concentrations of 
copper (1,000 mg/kg) and zinc (7,000mg/kg). 
The concentrations of copper and zinc 
associated with the STP comply with the HILs 
standard residential exposure setting.1 

3.2 The former gun club sampling 
and results summary 

Ten (10) soil samples were collected from 
various soil types and locations around the 
gun club site. Three (3) of the ten samples 
were collected to represent background 
heavy metal concentrations of the site’s 
soil. All ten samples were analysed by a 
NATA accredited Laboratory for a range of 
metals associated with the operation of a 
gun club including; 
• Arsenic, 
• Cadmium, 
• Chromium, 
• Copper, 
• Lead, 
• Nickel, 
• Zinc 
• Mercury, and 
• Antimony. 
 
Laboratory analysis identified elevated 
concentrations of copper (7 to 133 mg/kg), 
mercury (0.1 to 2.8mg/kg) and zinc (51 to 
357mg/kg) above the typical background 
concentrations for copper (2-100mg/kg) 
mercury (<0.03) and zinc levels (10-
300mg/kg) found in Australian soils.2 
 
The Health Investigation Levels (HILs) for 
standard residential garden with accessible 
soil have been set at concentrations of 
copper (1,000 mg/kg), mercury (15mg/kg) 
and zinc (7,000mg/kg). The concentrations 
of copper, mercury and zinc associated with 
the former gun club site comply with the 
HILs standard residential exposure setting.2 

                                                   
2 Schedule B(1) Guidelines on the Investigation 
Levels for Soil and Groundwater. 1999, National 
Environment Protection Measure (NEPM). 
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3.3 Norville property sampling and 
results summary  

Seven (7) composite samples were collected 
from five (5) agricultural terrace levels and 
analysed by a NATA accredited Laboratory 
for organochlorine (OC) pesticides and 
organophosphorus (OP) pesticides associated 
with crop spraying. The laboratory analysis 
indentified pesticide concentrations below 
both the EILs and HILs.  

3.4 Golf course greens sampling and 
results summary 

Surface samples (0-0.15m below NSL) were 
collected at three (3) random locations on 
each of the 18 golf course greens. The three 
(3) samples from each green were 
combined to form a composite sample 
representing each green. The 18 composite 
samples were analysed by a NATA 
accredited Laboratory for OC and OP 
pesticides associated with pest control on 
the greens. 
 
As composite samples were analysed, the 
HIL is divided by the number of composite 
samples. In this case, three (3) composite 
samples were analysed, reducing the HIL by 
one third. 
 
The laboratory analysis identified elevated 
levels of Dieldrin above the EILs for 

composite samples taken from the 
following golf course greens; 
• 11th green (0.49mg/kg) 
• 12th green (7.98mg/kg),  
• 14th green (10.4mg/kg),  
• 15th green (11mg/kg), 
• 16th green (2.96mg/kg), 
• 17th green (1.36mg/kg), and 
• 18th green (1.65mg/kg). 
 
As such further investigation is required to 
determine the spatial extent of the 
contamination associated with the OC 
pesticides applied to the golf course greens.  
 
The HILs presented in the NEPM Guidelines 
state that the levels of Aldrin and Dieldrin 
for a composite of three (3) samples should 
not exceed 3.33mg/kg. As the Dieldrin 
concentrations exceeded the NEPM HILs 
guidelines within the greens on the 12th, 
14th and 15th holes, remediation of this soil 
is required. The 16th green OC pesticide 
concentration (2.96mg/kg) is considered to 
be marginally elevated due to the 
composite sampling technique used and 
would be deemed subject to further 
investigation. 
 
Figure GJ0495.4.3 shows the indicative 
locations subject to this contamination 
investigation  
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4) Summary of Site 
Contamination Assessment 
of the existing 11th, 12th and 
18th greens, for the 
proposed Terranora Resort 
Project, Bilambil Heights, 
2002 (Gilbert & Sutherland) 
A site inspection including soil sampling 
was conducted by Gilbert & Sutherland on 
the Terranora Country Club golf course 
greens for the 11th, 12th and 18th holes.  
 
This assessment was conducted as a 
consequence of WBM Oceanics findings of 
elevated levels of Dieldrin during the 
previous 1997 investigation Terranora 
Country Club – Site Contamination 
Assessment Report. 
 
The complete 2002 Site Contamination 
Assessment of the existing 11th, 12th and 
18th greens, for the proposed Terranora 
Resort Project, Bilambil Heights report is 
attached as Appendix 2.  
 
Surface samples were collected at three (3) 
locations on the 11th, 12th and 18th golf 
greens. The three (3) samples from each 
green were combined to form a composite 
sample representing each green. The three 
(3) composite samples were analysed by a 
NATA accredited Laboratory for 
organochlorine (OC), organophosphorus 
(OP) pesticide associated with pest control 
on the greens. 
 

The laboratory results indicated the 
concentrations of OC and OP pesticide 
within the composite samples collected 
from the three (3) golf course greens were 
below the limit of reporting (LOR), with the 
exception of Dieldrin concentrations. 
 
As composite samples were analysed, the 
HIL is divided by the number of composite 
samples. In this case, three (3) composite 
samples were analysed, reducing the EILs 
and HILs by one third.  
 
The HILs presented in the NEPM Guidelines 
state that the combined levels of Aldrin and 
Dieldrin should not exceed 3.33mg/kg. the 
Dieldrin + Aldrin concentrations were 
below the NEPM HILs guidelines for 
composite sampling. 
 
Figure GJ0495.4.4 shows the indicative 
locations subject to this contamination 
investigation  
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5) Summary of Stage1 
Preliminary Site 
Investigation and Stage 2 
Site Investigation, Marana 
Street, Bilambil Heights, 
2005 – 2006 (Gilbert & 
Sutherland) 
A Stage 1 Preliminary Site Investigation was 
undertaken by Gilbert & Sutherland within 
Lot 32 on DP 1085109, Marana Street, 
Bilambil Heights in August 2005, which 
identified historical use of the site which 
had the potential to contaminate the site. 
A copy of this report is attached as 
Appendix 3.  
 
A site history was obtained through 
interviews with people who had been living 
in the area for up to 50 years. The 
following information was acquired. 
 
The Preliminary Site Investigation for this 
site reported an interview with Mr Bill 
Clarke. Mr Clarke’s association with the site 
commenced in 1982 and he was at the time 
employed as a greenkeeper at the Resort. A 
summary of this interview is as follows: 
• The golf course was developed 

approximately 45 years ago. 
• The site was previously a dairy farm. 
• Chemicals possibly used 20 years ago 

included Dieldrin, chlorpyrifos, and 
various fungicides. 

• Imported sand from Redlands Shire, 
Kingscliff and Tumbulgum was used for 
bunker and drainage development. 

• A stockpile of rocks, thought to have 
accumulated during fairway development 
was present when Mr Clarke commenced 
employment. 

 
A further interview was held with Mr 
Albert Garbell as part of the Stage 2 Site 
Investigation. Mr Garbell had lived in the 
area for about 50 years. The following is a 
summary of Mr Garbell’s knowledge of the 
site: 
• The site was a dairy farm prior to being 

developed as a golf resort, 
• No dipping or milking areas existed on 

the site, 
• No cropping took place on the site. 
 

As the Site history confirmed potentially 
contaminating activities on site, additional 
soil sampling was required to determine 
the extent of the contamination in 
reference to the site’s intended (residential) 
use. As such a Stage 2 site investigation was 
undertaken by Gilbert & Sutherland in 
September 2005 to further investigate the 
possible contaminating activities on site. 
The Stage 2 Site Investigation is attached as 
Appendix 4. 
 
The sampling regime included three (3) soil 
samples were retrieved to determine the 
type, distribution and concentration of 
potential contaminants in the soil on three 
(3) golf greens (14th, 15th and 16th holes). An 
additional six (6) soil samples were 
retrieved from areas subject to potentially 
contaminating activities on the site. These 
areas include; 
• Two (2) samples were taken from the 

north-western portion of the site in the 
shallow natural gully, where surface 
waters would be expected to drain. 

• Two (2) samples were retrieved from the 
far eastern portion of the site on the 
north-eastern facing slope, which is 
adjacent to significant areas of cropping.  

• Two (2) samples were taken from the 
stockpile of rock (miscellaneous waste) in 
the northern portion of the site. 

 
All soil samples were analysed for lead, 
arsenic, organochlorine (OC) and 
organophosphorus (OP) pesticides by a 
NATA accredited laboratory. 
 
Laboratory results identified elevated 
combined Aldrin + Dieldrin concentrations 
of 8.76mg/kg (15th green). Although none 
of these samples exceed the HILs (10mg/kg), 
Dieldrin & Aldrin levels were at elevated 
concentrations in reference to the EILs. 
 
Figure GJ0495.4.5 shows the indicative 
locations subject to this contamination 
investigation  
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6) Summary of Pre-
demolition Contamination 
Investigation of the 
Outbuildings on Lot 33 on 
DP1085109, Marana Street, 
Bilambil Heights, 2007 
(Gilbert & Sutherland) 
Gilbert & Sutherland (G&S) was engaged to 
undertake a pre-demolition contamination 
investigation to assess the contamination 
status of the outbuildings on Lot 33 on 
DP1085109, Marana Street, Bilambil Heights. 
This pre-demolition letter report is attached as 
Appendix 5. 
 
In an information request (May 3, 2007), 
from Tweed Council requested that 
information be provided on the potential 
for soil contamination associated with the 
former use of a number of ‘outbuildings’ 
including a transformer building, pool shed 
and a golf buggy shed. Gilbert & Sutherland 
has requested (January 10, 2007) that the 
investigation of the transformer house 
(which is still active) be deferred until the 
transformer station is decommissioned and 
partial demolition of the country club 
superstructure is completed to which the 
council agreed.  
 
This investigation was therefore limited to 
the fully detached buildings surrounding 
the former country club, which included  
the Golf buggy shed, Pool filter shed & 
Irrigation shed. 
 
During a site inspection on May 3, 2007, 
G&S staff identified that the subject 
outbuildings were ‘colourbond’ or block 
structures founded on concrete slabs. It was 
therefore considered that the Tweed Shire 
Council’s pre-demolition testing guidelines 
(for OC pesticides) would not be applicable 
and the investigation was therefore limited 
to sampling around the perimeter of the 
slabs for contaminants potentially 
associated with the former use of each of 
the outbuildings. 
 

The laboratory results indicated that levels 
of heavy metals, hydrocarbons, BTEX and 
OC/OP pesticides around these buildings do 
not exceed the adopted NEPM investigation 
levels for Class A ‘Standard’ residential 
development3 with the exception of sample 
BH7 0.0-0.2 (dieldrin concentration of 
30mg/kg) located on the western side of 
the pool filter shed. 
 
The report recommended that sub-slab 
investigations for OC/OP pesticides be 
undertaken on each of the outbuildings 
prior to the removal of the slabs, 
simultaneously with the investigation of 
the country club building proper. 
 
Following the completion of the sub-slab 
investigations which would delineate the 
extent of any contamination on the site, a 
Remediation Action Plan (RAP) will be 
prepared describing the remediation 
methodology and validation sampling 
requirements for any contamination 
identified, in addition to the already 
identified contamination adjacent to the 
pool shed. 
 
Figure GJ0495.4.6 shows the indicative 
locations subject to this contamination 
investigation  
 
 

                                                   
3 NEPM Guidelines - A ‘Standard’ residential area is 
defined as a residential area with gardens/accessible soil, 
no poultry, where home-grown produce contributes less 
than 10% of total household fruit and vegetable intake. 
This category includes children’s day-care centres, 
preschools and primary schools.  
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7) Summary of Tweed Shire 
Council Development 
Consent (DA07/0248) Lot 33 
DP 1085109, May 2008 
Terranora Group Management Pty Ltd was 
granted consent by Tweed Council to 
demolish the country club and 
outbuildings, including the golf buggy 
shed, irrigation shed, pool filter shed and 
transformer building. Prior to the removal 
of the concrete slabs and sub-structures 
beneath these buildings, testing beneath 
each concrete slab shall be carried out on 
the  

Country Club and associated outbuildings, 
in accordance with the provisions of the 
Council’s Pre-demolition Testing Guidelines.  
 
A Remediation Action Plan (RAP) shall be 
prepared and submitted to the satisfaction 
of the Council’s General Manager if 
considered necessary by the Council’s 
Environmental Health Officer based upon 
the results of the pre-demolition testing. 
The RAP shall be submitted for approval 
prior to the removal of any of the concrete 
slabs. 
 
Tweed Shire Council’s Development 
Consent is attached as Appendix 6. 
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8) Conclusions 
8.1 Terranora Country Club – Site 
Contamination Assessment, 1997 

The 1997 WBM Oceanics assessment 
identified four potentially contaminated 
locations on the site. These were: 
• Golf course greens 
• STP biosolids disposal area 
• Former gun club 
• Former Norville property. 
 
The results of analytical testing identified 
elevated OC pesticide levels exceeding the 
HILs on a number of golf course greens. As 
the Dieldrin + Aldrin concentrations 
exceeded the NEPM HILs guidelines 
(3.33mg/kg) within the greens on the 12th 
(7.98mg/kg) 14th (10.4mg/kg) and 15th 
(11mg/kg) and 16th (2.96mg/kg) holes 
during the 1997 investigation, remediation 
of this soil would be required to allow its 
use in a standard residential setting. 
 
The biosolids sampling associated with the 
STP identified copper (89 to 352 mg/kg) and 
zinc (139 to 470mg/kg) concentrations 
elevated above the EILs. However, these 
concentrations comply with the HILs for a 
standard residential setting. 
 
The gun club area showed no elevated 
concentrations of lead, but exhibited levels 
of copper (7 to 133 mg/kg), mercury (0.1 to 
2.8mg/kg) and zinc (51 to 357mg/kg) above 
the typical environmental background 
concentrations. The Norvill property 
investigation identified some residue of 
OCP, however these concentrations were 
below the HILs and the site would be 
suitable for the proposed future 
development. 
 
8.2 Site Contamination Assessment, 
existing 11th, 12th and 18th greens 

This assessment was conducted as a 
consequence of WBM Oceanics findings of 
elevated levels of Dieldrin during the 1997 
investigation Terranora Country Club – Site 
Contamination Assessment Report. 
 
The laboratory results indicated 
concentrations of OC and OP pesticides 
were below the HILs within the composite 
samples collected from the three (3) golf 
course greens.  

8.3 Stage1 Preliminary and Stage 2 
Site Investigation Marana Street, 
Bilambil Heights, 2005 

The Preliminary Site Investigation 
confirmed activities with the potential to 
contaminate were likely to have taken 
place across the site. The following 
sampling was conducted for the Stage 2 site 
investigation: 
• Two (2) samples were taken from the 

north western portion of the site in the 
shallow natural gully, where surface 
waters would be expected to drain. 

• Two (2) samples were retrieved from the 
far eastern portion of the site on the 
north-eastern facing slope, which is 
adjacent to significant former areas of 
cropping.  

• Two (2) samples were taken from the 
stockpile of rock (miscellaneous waste) in 
the northern portion of the site. 
 

All of these samples complied the HIL 
(10mg/kg); however Dieldrin and Aldrin 
levels were elevated in reference to the 
EILs. 
 
8.4 Pre-demolition contamination 
investigation of the outbuildings 

This investigation was limited to the fully 
detached buildings surrounding the former 
Country Club. The laboratory results indicate 
that levels of heavy metals, hydrocarbons, 
BTEX and OC/OP pesticides adjacent to the 
investigated buildings do not exceed the 
adopted NEPM investigation levels with the 
exception of sample BH7 0.0-0.2 (Dieldrin 
concentration of 30mg/kg) located on the 
western side of the pool filter shed. As such, 
it is considered prudent to undertake sub-
slab investigations for OC/OP pesticides on 
each of the outbuildings prior to the 
removal of the slabs. 
 
8.5 Tweed Shire Council 
Development Consent 

Terranora Group Management Pty Ltd was 
granted conditional consent to demolish 
the super structures of the country club and 
outbuildings (golf buggy shed, irrigation 
shed, pool filter shed and transformer 
building) and prior to the removal of the 
concrete slabs beneath these buildings, a 
Remediation Action Plan (RAP) shall be 
prepared, submitted and approved, if 
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required, based on the results of the sub 
slab investigation.  
 
Subject to additional investigations in 
relation to the 12th, 14th,15th and 16th golf 
greens and validation of any necessary 
remediation measures, the site would be 

suitable for the proposed residential uses in 
accordance with the provisions of Clause 6 
of State Environmental Planning Policy No. 
55 – Remediation of Land. 
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9) Recommendations 

9.1 Site Contamination 

Elevated OC pesticide levels exceeding 
3.33mg/kg on the 12th, 14th, 15th and 16th 
(marginal concentration of 2.96mg/kg) golf 
course greens were identified from 0-
150mm below the surface in 1997. A further 
topsoil investigation conducted in 2005 
found the concentrations of OC pesticides 
were below the HILs on the 11th, 12th and 
18th golf greens. 
 
Due to the variability of the OC pesticides 
concentrations in the greens and the sandy 
material used to construct the greens, we 
recommend an additional investigation be 
conducted to determine the spatial extent 
of OC pesticides within the golf greens as 
each Development Application is prepared 
for each Precinct or part Precinct of the Rise 
project. 
 
The biosolid sampling in 1997 revealed the 
material associated with the STP complied 
with the HILs for a suite of metals.  
 
However, it is understood the biosolids 
pond(s) shall be retained and remediated 
for stormwater treatment and retention. If 
biosolids were to be removed and placed 
elsewhere on site, lab analysis of the 
material for bacterial antigens, including a 
written safe work method statement 
(SWMS) would be prudent to protect 
persons handling the material. This detail 
can be resolved during the Works 
Application process for the relevant Rise 
Precinct. 
 
An investigation of the outbuildings 
associated with the Country Club identified 
Dieldrin concentration of 30mg/kg located 
on the western side of the pool filter shed.  
As such, testing for OC pesticides beneath 
each concrete slab shall be carried out on 
the Country club and associated 
outbuildings in accordance with the 
provisions of the Council’s Pre-demolition 
Testing Guidelines as the demolition works 
proceed. 
 

Following the reporting of the sub slab 
investigations, a Remediation Action Plan 
(RAP) shall be prepared and submitted for 
approval prior to the commencement of 
any demolition of the slabs or sub-
structures on site. 
 
Subject to the remediation measures being 
validated as successful in the applicable 
contamination hot spots, the site would be 
suitable for the proposed residential uses. 

9.2 Acid Sulfate Soils 

A majority of the site is above five (5) 
metres AHD and it is unlikely acid sulfate 
soils (ASS) would be encountered above this 
elevation. However, a small portion of land 
is below five (5) metres AHD in the 
northern extent of the site (the proposed 
Sports Park). 
 
A review of the Bilambil Acid Sulfate Soil 
Risk Map4 revealed the subject site is 
mapped as ‘no known occurrence of ASS’. 
However, an ASS assessment would be 
required within the northern extents of the 
MP08-0234 Area located below five (5) 
metres AHD (the proposed Sports Park) if 
disturbance of these soils is to occur. 
 

                                                   
4 Bilambil Acid Sulfate Soil Risk Map (9541S1) 
1997, NSW Dept of Land and Water 
Conservation, 2nd Edition. 
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10) Appendix 1 – Terranora Country Club – Site 
Contamination Assessment, 1997
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11) Appendix 2 – Site Contamination Assessment of the 
existing 11th, 12th and 18th greens, for the proposed 
Terranora Resort Project, Bilambil Heights, 2002 
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1. Introduction and purpose of report 

 
Gilbert & Sutherland Pty Ltd, was commissioned by Jim 
Glazebrook & Associates to prepare a Site Contamination 
Assessment in relation to the areas associated with stages 1 and 2 
of the proposed Terranora Resort Development. The subject site 
is described as Lot 5 DP 822786, Lot 31 DP 850230 Marana Street 
and Part Lot 5 DP 789875 Cobaki Road, Bilambil Heights. The site 
location is shown on Figure 1.  
 
This report has been prepared in accordance with the NSW 
Environmental Protection Authority (EPA) Guidelines for 
Consultants Reporting on Contaminated Sites1 (1997) and in 
compliance with the Tweed Shire Council’s Guidelines for the 
Submission of Reports on Contaminated Land2. 
 
The purpose of this report is to assess the likelihood of soil 
contamination in the vicinity of the existing 11th, 12th and 18th 
greens at the Terranora Lakes Country Club. These are the only 
greens flagged by Council as requiring further investigation 
which are affected by Stages 1 and 2 of the proposed 
development.  
 
Any other areas of the site which may be affected by subsequent 
stages of the development have not been addressed within this 
report.  
 
If contamination is identified, the preparation of a Remediation 
Action Plan (RAP) would be necessary detailing the specific 
requirements for the handing, treatment and removal of 
contaminated material for any greens affected by contaminants. 
 
 

                                                   
1 NSW Environmental Protection Authority (1997) Guidelines for Consultants 
Reporting on Contaminated Sites. NSW EPA, Sydney. 
2 Tweed Shire Council (1992) Guidelines for the Submission of Reports on 
Contaminated Land.  



 

GJ0139-1.RC1.0.doc     7/04/09 4
 
 

2. Preliminary investigations 

 
The scope of work associated with this site contamination 
investigation involves the following aspects: 
 
• identify all past and present potentially contaminating 

activities, 
• identify potential contaminants, 
• discuss the site condition, 
• provide a preliminary assessment of site contamination and; 
• assess the need for further investigations. 

2.1 Previous Assessments  

WBM Oceanics carried out sampling of the greens in 1997 for the 
purpose of assessing possible chemical contamination of the soil. 
Seven composited samples were collected from greens 11, 12, 14, 
15, 16, 17 & 18 and forwarded to the laboratory for the analysis 
of Organochlorine and organophosphorous pesticides.  
 
The results for organochlorine pesticides were above the Health 
Investigation Levels (HILs) presented in the National 
Environmental Protection Council’s (NEPC) Guideline on the 
Investigation Levels for Soil and Groundwater3 for the 14th and 
15th greens.  The more specific Dutch criteria are often adopted 
and applied in Australia as the ANZECC and NEPC guidelines 
address a limited range of pesticides. Assessing the results 
against these criteria showed that soils from greens 12, 14, 15, 16 
& 17 had Dieldrin levels above the Dutch B level threshold 
suggesting further investigation is necessary.  Additionally, 
greens 12, 14 & 15 also exceeded the Dutch C level threshold 
which indicates that the soils should be removed.   
 
WBM concluded that there were elevated levels of Dieldrin at the 
abovementioned greens and that such contamination would 
prevent the use of this material in a residential setting.  It was 
suggested that continued use of the site as a golf course was 
appropriate because the grass provided stability, preventing the 
movement of contaminated soil.  Should the area be developed 
for residential purposes it was recommended that the affected 
soil be removed or buried under clean fill. 
 

                                                   
3 National Environmental Protection Council’s (1999) National Environment 
Protection (Assessment of Site Contamination) Measure 1999.  Schedule B (1) 
Guideline on the Investigation Levels for Soil and Groundwater 
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3. Sampling Methodology 

 
A site inspection and sampling program was undertaken by 
Gilbert & Sutherland on 10.01.02 and nine boreholes were 
constructed by hand auger on the 11th, 12th and 18th greens.  
 
Three samples were collected from each of the three greens and 
composited to form 1 sample per green. The table below 
outlines the green and borehole numbers and the 
corresponding composite sample number. 
 

Green No. & Boreholes Composite Sample No. 
11) Boreholes 1,2 & 3 1 
12) Boreholes 4,5 & 6 2 
18) Boreholes 7,8 & 9 3 

 
Boreholes were retrieved from depressions and down-slope 
sections of the green where contaminants were likely to leach to 
and accumulate.  
 
Following collection, the three composited samples were 
forwarded to Australian Laboratory Services (ALS) for analysis of 
organochlorine (OC) and organophosphorous (OP) pesticides 
(including Aldrin, Dieldrin, DDT and chlorpyrifos). 
 
Figure 2 shows the borehole locations with respect to the golf 
course greens. 
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4. Results 

 
The results of the 3 composited soil samples recovered from 
greens 11, 12 and 18 are presented in the following table. The 
laboratory certificates are attached as appendix 1. 
 
Table 1 – Laboratory Results 

Organochlorine 
Pesticides 

Composite 
Sample 1 

BH1-3 

Composite 
Sample 2 

BH4-6 

Composite 
Sample 3 

BH7-9 

Limit of 
Reporting 

 
 mg/kg mg/kg mg/kg mg/kg 
alpha-BHC <0.05 <0.05 <0.05 0.05 
HCB <0.05 <0.05 <0.05 0.05 
beta-BHC <0.1 <0.1 <0.1 0.1 
delta-BHC <0.05 <0.05 <0.05 0.05 
Heptachlor <0.05 <0.05 <0.05 0.05 
Aldrin <0.05 <0.05 <0.05 0.05 
Heptachlor <0.05 <0.05 <0.05 0.05 
Chlordane- trans <0.05 <0.05 <0.05 0.05 
Endosulfan <0.05 <0.05 <0.05 0.05 
Chlordane cis <0.05 <0.05 <0.05 0.05 
Dieldrin 0.56 0.15 0.86 0.05 
DDE <0.05 <0.05 <0.05 0.05 
Endrin <0.05 <0.05 <0.05 0.05 
Endosulfan <0.05 <0.05 <0.05 0.05 
DDD <0.05 <0.05 <0.05 0.05 
Endrin <0.05 <0.05 <0.05 0.05 
Endosulfan <0.05 <0.05 <0.05 0.05 
DDT <0.2 <0.2 <0.2 0.2 
Endrin <0.05 <0.05 <0.05 0.05 
Methoxychlor <0.2 <0.2 <0.2 0.2 
Organophosphorous 
Pesticides 

Composite 
Sample 1 

BH1-3 

Composite 
Sample 2 

BH4-6 

Composite 
Sample 3 

BH7-9 

Limit of 
Reporting 

 
 mg/kg mg/kg mg/kg mg/kg 
Dichlorvos <0.05 <0.05 <0.05 0.05 
Demeton-S-methyl <0.05 <0.05 <0.05 0.05 
Monocroptophos <0.2 <0.2 <0.2 0.2 
Dimethoate <0.05 <0.05 <0.05 0.05 
Diazinon <0.05 <0.05 <0.05 0.05 
Chlorpyrifos-methyl <0.05 <0.05 <0.05 0.05 
Parathion-methyl <0.2 <0.2 <0.2 0.2 
Malathion <0.05 <0.05 <0.05 0.05 
Fenthion <0.05 <0.05 <0.05 0.05 
Chlorpyrifos <0.05 <0.05 <0.05 0.05 
Parathion <0.05 <0.05 <0.05 0.05 
Pirimphos-ethyl <0.05 <0.05 <0.05 0.05 
Chlorfenvinphos E <0.05 <0.05 <0.05 0.05 
Chlorfenvinphos Z <0.05 <0.05 <0.05 0.05 
Bromophos-ethyl <0.05 <0.05 <0.05 0.05 
Fenamiphos <0.05 <0.05 <0.05 0.05 
Prothiofos <0.05 <0.05 <0.05 0.05 
Ethion <0.05 <0.05 <0.05 0.05 
Carbophenothion <0.05 <0.05 <0.05 0.05 
Azinphos-methyl <0.05 <0.05 <0.05 0.05 

 
As illustrated in the above table, the laboratory results for all 
suspected contaminants, with the exception of Dieldrin, were 
below the laboratory’s Limits of Reporting (LOR). 
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The Health Investigation Levels (HILs) presented in the National 
Environmental Protection Council’s (NEPC) Guideline on the 
Investigation Levels for Soil and Groundwater4 state that 
combined levels of Aldrin and Dieldrin should not exceed 
10mg/kg.  
 
Dieldrin levels in composite samples 1, 2 & 3 were above the 
Laboratories LOR at 0.56, 0.15 and 0.86mg/kg, however were well 
below the recommended maximum for Aldrin + Dieldrin 
discussed above.  
 
The NSW EPA Contaminated Sites Sampling Design Guidelines5 
describe the limitations of the use of composite sampling and 
suggest methods for minimising error resulting from 
compositing samples.  Even with the application of the most 
conservative method which involves dividing the threshold level 
by the number of samples composited, these results are well 
below the Health Investigation Levels.   
 

                                                   
4 National Environmental Protection Council’s (1999) National Environment 
Protection (Assessment of Site Contamination) Measure 1999.  Schedule B (1) 
Guideline on the Investigation Levels for Soil and Groundwater 
5 NSW EPA (1995)Sampling Design Guidelines.  EPA, Sydney. 
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5. Conclusions & recommendations 

 
The historical information provided suggests that the most likely 
contaminating activity conducted on the site was the use of 
pesticides and herbicides on the golf course greens.  
 
The laboratory results for all suspected contaminants 
(organochlorine and organophosphorous pesticides), with the 
exception of Dieldrin, were below the Laboratory’s Limits of 
Reporting (LOR). 
 
Whilst dieldrin levels were above the LOR, all results recovered 
were well below the NEPC Health Investigation Levels (HILs).  This 
is despite elevated levels of Dieldrin being demonstrated in a 
1997 investigation.   
 
On the basis of this investigation, the results obtained from the 
current 11th, 12th and 18th greens are all below the accepted NEPC 
Health Investigation Levels. As such, there appears to be 
negligible environmental or health risk associated with the 
movement or redevelopment of these soils. However, Gilbert 
and Sutherland recommend that the topsoil materials stripped 
from these greens for the purpose of the development, be 
stockpiled separately so that they can be reused on the golf 
course areas. In this way, these materials will be separated from 
any materials being used on landscaping areas around the resort 
and accommodation facilities and the risk of exposure can 
further be minimised. 
 
On this basis, further sampling and laboratory analysis is not 
considered necessary.  
 
Additionally, in the absence of contaminants, a Remediation 
Action Plan is not considered necessary for the first and second 
stage of this development. Subsequent stages affecting those 
greens noted in Council’s consent notice would need to be 
considered separately and assessed accordingly.  
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Appendix 1 – Laboratory Certificates 
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Appendix 2 – Soil bore logs 
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12) Appendix 3 – Stage1 Preliminary Site Investigation 
Marana Street, Bilambil Heights, 2005  
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13) Appendix 4 – Stage 2 Site Investigation, Marana Street, 
Bilambil Heights, 2006 
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14) Appendix 5 – Pre-demolition Contamination 
Investigation of the Outbuildings on Lot 33 on DP1085109, 
Marana Street, Bilambil Heights, 2007  
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15) Appendix 6 – Tweed Shire Council Development 
Consent (DA07/0248) Lot 33 DP 1085109, May 2008 
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February 14, 2007 
 
 
Tweed Shire Council 
PO Box 816 
Murwillumbah  
NSW 2484 
 
 
Attn: Mr Brad Pearce 
 
Dear Sir, 
 
RE: PRE-DEMOLITION CONTAMINATION INVESTIGATION AROUND OUTBUILDINGS 
AT PACIFIC HEIGHTS, BILAMBIL HEIGHTS, NEW SOUTH WALES 
 
Background 
Gilbert & Sutherland (G&S) was engaged to undertake a pre-demolition contamination 
investigation at Pacific Heights to assess the contamination status of the outbuildings on 
Lot 33 on DP1085109, Marana Street, Bilambil Heights. 
 
The pre-demolition investigation of the former Terranora Country Club will be conducted 
on a staged basis whereby the existing buildings will be demolished to ground floor slab 
level prior to a sub-slab investigation for pesticide contamination.  This strategy was 
discussed and agreed to by Tweed Shire Council (TSC) as documented in email 
correspondence dated February 16, 2007 (from G&S) and February 19, 2007 (from Council).  
 
In an information request (May 3, 2007) Council requested that information be provided 
on the potential for soil contamination associated with the former use of a number of 
‘outbuildings’ including a transformer building, pool shed and a golf buggy shed.  Gilbert 
& Sutherland has requested (January 10, 2007) that the investigation of the transformer 
house (which is still active) be deferred until the transformer station is decommissioned 
and partial demolition of the country club superstructure is completed. We see this as 
logical as this building is partially attached to the country club proper.  
 
This investigation was therefore limited to the fully detached buildings illustrated on 
drawing GJ0495.2.2, which includes the Golf buggy shed, Pool filter shed & Irrigation 
shed. 
 
Rationale 
During a site inspection on May 3, 2007, G&S staff identified that the subject outbuildings 
are colour bond or block structures founded on concrete slabs. We therefore consider that 
the Tweed Shire Council’s pre-demolition testing guidelines (for OC’s) would not be 
applicable and have limited our investigation to sampling around the perimeter of the 
slabs for contaminants potentially associated with the former use of each of the 
outbuildings. Drawing GJ0495.2.2 indicates the outbuildings that are the subject of this 
investigation.  
 
Methods 
A preliminary site contamination investigation was undertaken with reference to 
ANZECC/NHMRC (1992) ‘Australian and New Zealand Guidelines for the Assessment and 
Management of Contaminated Sites’, NSW EPA Guidelines for the NSW Site Auditors 
Scheme and NSW EPA Guidelines for Assessing Service Stations. All sampling was 
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undertaken by appropriately qualified and trained environmental scientists in accordance 
with AS4482.1-2005.  
 
The preliminary sampling program and site inspection was undertaken on January 16, 
2008 during which soil was collected from 16 boreholes around the three (3) subject 
outbuildings (as shown in Drawing no. GJ0495.2.3). The relevant boreholes and 
contaminants of concern for each of the outbuildings are detailed in Table 1 below.  
 
Table 1. Target soil contamination for each outbuilding 

Outbuilding Borehole No. Target soil contaminants 
Golf buggy shed BH1-BH6 TPH, BTEX, PAH, OC/OP Pesticides and heavy metals 
Pool filter shed BH7-BH10 OC/OP Pesticides and heavy metals 
Irrigation shed BH11-BH14 OC/OP Pesticides and heavy metals 

 
A photo-ionization detector (PID) was used to field screen all soil samples for the 
presence of volatile organic compounds (VOC) in soil stratification at depths of 0.0-0.2m, 
0.3-0.4m and 0.5-0.6m. The surface samples (0.0-0.2m) were analysed for TPH BTEX and 
PAH regardless of the PID results. 
 
Sampling strategy 
Samples were obtained from depths of approximately 0.0–0.2m, 0.3-0.4m and 0.5-0.6m 
below near surface level (NSL) around the perimeter of the subject outbuildings. The 
samples were then forwarded to AMDEL for the relevant laboratory analysis  
 
The investigation criteria for hydrocarbons were adopted from ‘Table 3 Threshold 
concentrations for sensitive land use – soils’, (NSW EPA) Guidelines for Assessing Service 
Station Sites, 1994.  The investigation criteria for metalloids and pesticides were 
adopted from ‘Table 5-A Soil Investigation Levels - Health Investigation Level exposure 
setting A’ (HILA - Standard Residential) from the National Environment Protection 
Measure (NEPM) Schedule B (1) Guidelines on the Investigation Levels for Soil and 
Groundwater, 1999. The Health Investigation Level (HILA) was adopted as the proposed 
redevelopment of the site may include standard residential dwellings. 
 
Additional samples were also collected during the investigation for quality control 
purposes. This included the collection of two duplicate soil samples.  
 
Results 
The results indicate that levels of heavy metals, hydrocarbons, BTEX and OC/OP pesticides on 
site do not exceed the adopted investigation levels for Class A ‘Standard’ residential 
development1 with the exception of sample BH7 0.0-0.2 (dieldrin concentration of 30mg/kg) 
located on the western side of the pool filter shed. The results including the limit of 
reporting (LOR) and the adopted investigation criteria for each analyte are provided in 
Table 1.1 (over page).  Laboratory certificates are attached for your reference.  
 
The PID results were used as an indicative method to detect the presence of VOCs. The 
results indicated a minimal presence of VOCs within all of the soil samples collected with 
the highest reading of 2.7 parts per million (ppm). The PID results are attached as Table 
1.2 for your reference. 
 

                                                
1 A ‘Standard’ residential area is defined as a residential area with gardens/accessible soil, no poultry, where 
home-grown produce contributes less than 10% of total household fruit and vegetable intake. This category 
includes children’s day-care centres, preschools and primary schools.  
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Table 1.1 Analytical results for pre-demolition investigation of outbuildings 
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BH1 0.0-0.2 <5 <10 <20 <20 <0.2 <1 <1 <3 <3 <1 10 2.3 <5 3.6 24 0.06 <1 <0.5 

BH2 0.0-0.2 <5 <10 <20 <20 <0.2 <1 <1 <3 <3 <1 8.4 8.8 <5 15 41 0.1 <1 <0.5 

BH3 0.0-0.2 <5 <10 37 30 <0.2 <1 <1 <3 <3 <1 38 13 9.8 19 80 0.14 <1 <0.5 

BH4 0.0-0.2 <5 <10 20 <20 <0.2 <1 <1 <3 5.3 <1 24 15 6.8 18 64 0.14 <1 <0.5 

BH5 0.0-0.2 <5 <10 22 22 <0.2 <1 <1 <3 3.8 <1 30 15 11 11 66 0.12 <1 <0.5 

BH6 0.0-0.2 <5 <10 67 58 <0.2 <1 <1 <3 <3 <1 35 16 12 16 77 0.18 <1 <0.5 

BH7 0.0-0.2 - - - -     4.8 <1 14 58 15 7.9 110 2.6 <1 30* 

BH8 0.0-0.2 - - - -     4.4 <1 29 950 26 15 150 1.2 <1 0.9 

BH90.0-0.2 - - - -     <3 <1 24 20 11 13 77 1.2 <1 <0.5 
BH15  

(BH9 Duplicate) 
0.0-0.2 

- - - -     <3 <1 20 22 10 12 73 1.1 <1 <0.5 

BH10  
0.0-0.2 - - - -     <3 <1 10 11 <5 6.3 38 5.9 <1 <0.5 

BH11  
0.0-0.2 - - - -     <3 <1 19 12 6.9 10 68 1.3 <1 <0.5 

BH12  
0.0-0.2 - - - -     5 <1 25 17 7.9 16 68 1.9 <1 <0.5 

BH13  
0.0-0.2 - - - -     <3 <1 28 16 7.6 17 64 1.1 <1 <0.5 

BH16  
(BH13 Duplicate) 

0.3-0.4 
- - - -     3.2 <1 31 18 9 20 74 1.3 <1 <0.5 

BH14  
0.0-0.2 - - - -     3.5 <1 40 20 20 23 92 0.63 <1 <0.5 

Exceeds investigation criteria                 

                

                                                
2 Based on the threshold concentrations of hydrocarbons, Table 3 Threshold concentrations for sensitive land use – soils, (NSW EPA) Guidelines for Assessing Service Stations, 1994,  
and Health Investigation Level exposure setting A (HILA) for metalloids and pesticides Table 5-A Soil Investigation levels (NEPM) Schedule B(1) Guidelines on the investigation levels for 
Soil and Groundwater, 1999. 
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Quality assurance 
Two blind replicate samples were collected and analysed for the purpose of quality 
assurance. The results of the analysis were compared using relative percentage difference 
(RPD) The results of the original and duplicate samples compared using this method are 
attached as Table 1.3.  
 
Generally the RPD is expected to be in the range of 30% – 50%, however greater variation 
may occur and can be attributed to numerous factors, including: very low concentrations; 
organic analysis (which generally contains greater variation than inorganic analysis); and 
sample heterogeneity. The split sample returned RPD results within the recommended 30 
– 50% for all analytes, indicating good correlation (0% to 16%) between analyses. 
 
The analytes measured returned levels from below the respective laboratory’s limits of 
report to 16% located in BH13 0.0-0.2. Where concentrations of the specified analytes 
were detected, there were a further twelve (12) samples below the recommended 30 – 
50% RPD range. A review of Amdel quality control reports verified internal laboratory 
quality controls to be within industry standards. 
 
Discussion 
The cause of the elevated dieldrin concentration at BH7 could not be determined during the 
preliminary site investigation. The pool filter shed is a concrete block structure which was 
unlikely (due to its small size) to have been used to store pesticides such as dieldrin. 
Although the pool shed’s block construction would not logically require sub slab termite 
treatment, this is the most likely explanation for its occurrence in close proximity to the pool 
shed. As such, it is considered prudent to undertake sub-slab investigations for OC/OP 
pesticides on each of the outbuildings prior to the removal of the slabs.  It is considered 
appropriate that this be undertaken following the demolition of each of the shed 
superstructures, simultaneous with the investigation of the country club proper.   
 
This investigation has determined that no other contaminants of concern are present in the 
soils immediately surrounding each of the outbuildings.   
 
Following the completion of the sub-slab investigations which will delineate the extent of 
any contamination on the site, a Remediation Action Plan (RAP) will be prepared describing 
the remediation methodology and validation sampling requirements for any contamination 
identified, in addition to the already identified contamination identified adjacent to the 
pool shed.   
 
We trust that this is acceptable. Should you require any further details or elaboration, 
please do not hesitate to contact this office. 
 
Yours faithfully, 
 
Gilbert & Sutherland Pty Ltd 
 
 
 
Nathan Zurig      Jacob Tobin 
Manager/Senior Environmental Scientist  Environmental Scientist 
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Table 1.2 Photo-ionisation detector (PID) results 
Sample ID VOC (ppm) 
BH1 0.0-0.2 0.4 

BH1 0.3-0.4 0.3 

BH1 0.5-0.6 1.3 

BH2 0.0-0.2 0.5 

BH2 0.3-0.4 2.7 

BH2 0.5-0.6 1.3 

BH3 0.0-0.2 0.5 

BH3 0.3-0.4 0.3 

BH3 0.5-0.6 0.2 

BH4 0.0-0.2 0.1 

BH4 0.3-0.4 0.1 

BH4 0.5-0.6 0.1 

BH5 0.0-0.2 0.1 

BH5 0.3-0.4 0.1 

BH5 0.5-0.6 0.1 

BH6 0.0-0.2 0.1 

BH6 0.3-0.4 0 

BH6 0.5-0.6 0 

BH7 0.0-0.2 1.4 

BH7 0.3-0.4 0.3 

BH7 0.5-0.6 0.2 

BH8 0.0-0.2 0.1 

BH8 0.3-0.4 0.1 

BH8 0.5-0.6 0.1 

BH9-0.0-0.2 0.1 

BH9 0.3-0.4 0 

BH9 0.5-0.6 0 

BH10 0.0-0.2 0.1 

BH10 0.3-0.4 0 

BH10 0.5-0.6 0 

BH11 0.0-0.2 0.1 

BH11 0.3-0.4 0 

BH11 0.5-0.6 0 

BH12 0.0-0.2 0 

BH12 0.3-0.4 0 

BH12 0.5-0.6 0 

BH13 0.0-0.2 0 

BH13 0.3-0.4 0 

BH13 0.5-0.6 0 

BH14 0.0-0.2 0 

BH14 0.3-0.4 0 

BH14 0.5-0.6 0 
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Table 1.3 Intra-lab quality control - Relative Percentage Difference (RPD%) 

Sample ID 
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BH9 
0.0-0.2 <3 

0 
<1 

0 
24 

9 
20 

10 
11 

7 
13 

8 
77 

5 
1.2 

7 
<1 

0 
<0.5 

0 BH15  
0.0-0.2 <3 <1 20 22 10 12 73 1.1 <1 <0.5 

BH13  
0.0-0.2 <3 

0 
<1 

0 
28 

10 
16 

11 
7.6 

16 
17 

16 
64 

14 
1.1 

16 
<1 

0 
<0.5 

0 BH16  
0.3-0.4 3.2 <1 31 18 9 20 74 1.3 <1 <0.5 
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Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2

Amdel Sample Number 804132 804135 804138

Date Sampled 16/01/2008 16/01/2008 16/01/2008

VOC

Test/Reference UnitPQL

1100 BTEX &(C6-C9) in Soil by P&T 
mg/kg <0.2 <0.2Benzene 0.2 <0.2

mg/kg <1 <1Ethylbenzene 1 <1

mg/kg <2 <2Meta- & Para- Xylene 2 <2

mg/kg <1 <1Ortho-Xylene 1 <1

mg/kg <1 <1Toluene 1 <1

mg/kg <3 <3Total Xylenes 3 <3

mg/kg <5 <5C6-C9 Fraction 5 <5

% 100 964-Bromofluorobenzene - Surrogate - 97

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kg <0.5 <0.5a-BHC 0.5 <0.5

mg/kg <0.5 <0.5a-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5a-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5Aldrin 0.5 <0.5

mg/kg <0.5 <0.5b-BHC 0.5 <0.5

mg/kg <0.5 <0.5b-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5d-BHC 0.5 <0.5

mg/kg <0.5 <0.5DDD 0.5 <0.5

mg/kg <0.5 <0.5DDE 0.5 <0.5

mg/kg <0.5 <0.5DDT 0.5 <0.5

mg/kg <0.5 <0.5Dieldrin 0.5 <0.5

mg/kg <0.5 <0.5Endosulfan sulfate 0.5 <0.5

mg/kg <0.5 <0.5Endrin 0.5 <0.5

mg/kg <0.5 <0.5Endrin Aldehyde 0.5 <0.5

mg/kg <0.5 <0.5g-BHC 0.5 <0.5

mg/kg <0.5 <0.5g-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor epoxide 0.5 <0.5

mg/kg <0.5 <0.5Hexachlorobenzene (HCB) 0.5 <0.5

mg/kg <0.5 <0.5Methoxychlor 0.5 <0.5

mg/kg <0.5 <0.5Oxychlordane 0.5 <0.5

% 100 1012,4,5,6-tetrachloro-m-xylene - Surrogate - 95

2400 OP Pesticides in Soil by GCMS 
mg/kg <0.5 <0.5Chlorpyrifos 0.5 <0.5
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Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2

Amdel Sample Number 804132 804135 804138

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

mg/kg <0.5 <0.5Chlorpyrifos Methyl 0.5 <0.5

mg/kg <0.5 <0.5Diazinon 0.5 <0.5

mg/kg <0.5 <0.5Ethion 0.5 <0.5

mg/kg <0.5 <0.5Fenitrothion 0.5 <0.5

mg/kg <0.5 <0.5Fenthion 0.5 <0.5

mg/kg <0.5 <0.5Malathion 0.5 <0.5

mg/kg <0.5 <0.5Methyl Parathion 0.5 <0.5

mg/kg <0.5 <0.5Parathion 0.5 <0.5

mg/kg <0.5 <0.5Ronnel 0.5 <0.5

% 122 137Triphenyl Phosphate - Surrogate 1 124 Q09

2100 PAH in Soil by GC 
mg/kg <0.5 <0.5Acenaphthene 0.5 <0.5

mg/kg <0.5 <0.5Acenaphthylene 0.5 <0.5

mg/kg <0.5 <0.5Anthracene 0.5 <0.5

mg/kg <0.5 <0.5Benz(a)anthracene 0.5 <0.5

mg/kg <0.5 <0.5Benzo(a)pyrene 0.5 <0.5

mg/kg <1 <1Benzo(b)&(k)fluoranthene 1 <1

mg/kg <0.5 <0.5Benzo(g.h.i)perylene 0.5 <0.5

mg/kg <0.5 <0.5Chrysene 0.5 <0.5

mg/kg <0.5 <0.5Dibenz(ah)anthracene 0.5 <0.5

mg/kg <0.5 <0.5Fluoranthene 0.5 <0.5

mg/kg <0.5 <0.5Fluorene 0.5 <0.5

mg/kg <0.5 <0.5Indeno(123-cd)pyrene 0.5 <0.5

mg/kg <0.5 <0.5Naphthalene 0.5 <0.5

mg/kg <0.5 <0.5Phenanthrene 0.5 <0.5

mg/kg <0.5 <0.5Pyrene 0.5 <0.5

% 111 1062-Fluorobiphenyl - Surrogate - 110

% 118 125p-Terphenyl-D14 - Surrogate - 117

% 102 98Anthracene-d10 - Surrogate - 102

2600 PCBs in Soil by GC 
mg/kg <0.5 <0.5Aroclor 1016DB 0.5 <0.5

mg/kg <0.5 <0.5Aroclor 1221DB 0.5 <0.5

mg/kg <1 <1Aroclor 1232 and 1242 as totalDB 1 <1

mg/kg <1 <1Aroclor 1248 and 1254 as totalDB 1 <1

mg/kg <0.5 <0.5Aroclor 1260DB 0.5 <0.5

mg/kg <1 <1Total Polychlorinated biphenylsDB 1 <1

% 120 120Decachlorobiphenyl - PCB surrogate 1 128

2000 TPH (C10 - C36) in Soil by GC 
mg/kg <10 <10C10-C14 Fraction 10 <10

mg/kg <20 37C15-C28 Fraction 20 <20

mg/kg <20 30C29-C36 Fraction 20 <20

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kg <3 <3Arsenic 3 <3

mg/kg <1 <1Cadmium 1 <1

mg/kg 8.4 38Chromium 2 10

mg/kg 8.8 13Copper 1 2.3

mg/kg <5 9.8Lead 5 <5
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Customer Sample ID BH1 0.0-0.2 BH2 0.0-0.2 BH3 0.0-0.2

Amdel Sample Number 804132 804135 804138

Date Sampled 16/01/2008 16/01/2008 16/01/2008

Metals

Test/Reference UnitPQL

mg/kg 15 19Nickel 2 3.6

mg/kg 41 80Zinc 2 24

3400 Total Mercury in Soil by ICP-AES 
mg/kg 0.1 0.14Total Mercury 0.05 0.06

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 4 19% Moisture 1 1

Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2

Amdel Sample Number 804141 804144 804147

Date Sampled 16/01/2008 16/01/2008 16/01/2008

VOC

Test/Reference UnitPQL

1100 BTEX &(C6-C9) in Soil by P&T 
mg/kg <0.2 <0.2Benzene 0.2 <0.2

mg/kg <1 <1Ethylbenzene 1 <1

mg/kg <2 <2Meta- & Para- Xylene 2 <2

mg/kg <1 <1Ortho-Xylene 1 <1

mg/kg <1 <1Toluene 1 <1

mg/kg <3 <3Total Xylenes 3 <3

mg/kg <5 <5C6-C9 Fraction 5 <5

% 104 964-Bromofluorobenzene - Surrogate - 100

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kg <0.5 <0.5a-BHC 0.5 <0.5

mg/kg <0.5 <0.5a-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5a-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5Aldrin 0.5 <0.5

mg/kg <0.5 <0.5b-BHC 0.5 <0.5

mg/kg <0.5 <0.5b-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5d-BHC 0.5 <0.5

mg/kg <0.5 <0.5DDD 0.5 <0.5

mg/kg <0.5 <0.5DDE 0.5 <0.5

mg/kg <0.5 <0.5DDT 0.5 <0.5

mg/kg <0.5 <0.5Dieldrin 0.5 <0.5

mg/kg <0.5 <0.5Endosulfan sulfate 0.5 <0.5

mg/kg <0.5 <0.5Endrin 0.5 <0.5

mg/kg <0.5 <0.5Endrin Aldehyde 0.5 <0.5

mg/kg <0.5 <0.5g-BHC 0.5 <0.5

mg/kg <0.5 <0.5g-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor epoxide 0.5 <0.5

mg/kg <0.5 <0.5Hexachlorobenzene (HCB) 0.5 <0.5

mg/kg <0.5 <0.5Methoxychlor 0.5 <0.5
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Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2

Amdel Sample Number 804141 804144 804147

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

mg/kg <0.5 <0.5Oxychlordane 0.5 <0.5

% 105 1022,4,5,6-tetrachloro-m-xylene - Surrogate - 98

2400 OP Pesticides in Soil by GCMS 
mg/kg <0.5 <0.5Chlorpyrifos 0.5 <0.5

mg/kg <0.5 <0.5Chlorpyrifos Methyl 0.5 <0.5

mg/kg <0.5 <0.5Diazinon 0.5 <0.5

mg/kg <0.5 <0.5Ethion 0.5 <0.5

mg/kg <0.5 <0.5Fenitrothion 0.5 <0.5

mg/kg <0.5 <0.5Fenthion 0.5 <0.5

mg/kg <0.5 <0.5Malathion 0.5 <0.5

mg/kg <0.5 <0.5Methyl Parathion 0.5 <0.5

mg/kg <0.5 <0.5Parathion 0.5 <0.5

mg/kg <0.5 <0.5Ronnel 0.5 <0.5

% 145 170Triphenyl Phosphate - Surrogate 1 Q09125 Q09

2100 PAH in Soil by GC 
mg/kg <0.5 <0.5Acenaphthene 0.5 <0.5

mg/kg <0.5 <0.5Acenaphthylene 0.5 <0.5

mg/kg <0.5 <0.5Anthracene 0.5 <0.5

mg/kg <0.5 <0.5Benz(a)anthracene 0.5 <0.5

mg/kg <0.5 <0.5Benzo(a)pyrene 0.5 <0.5

mg/kg <1 <1Benzo(b)&(k)fluoranthene 1 <1

mg/kg <0.5 <0.5Benzo(g.h.i)perylene 0.5 <0.5

mg/kg <0.5 <0.5Chrysene 0.5 <0.5

mg/kg <0.5 <0.5Dibenz(ah)anthracene 0.5 <0.5

mg/kg <0.5 <0.5Fluoranthene 0.5 <0.5

mg/kg <0.5 <0.5Fluorene 0.5 <0.5

mg/kg <0.5 <0.5Indeno(123-cd)pyrene 0.5 <0.5

mg/kg <0.5 <0.5Naphthalene 0.5 <0.5

mg/kg <0.5 <0.5Phenanthrene 0.5 <0.5

mg/kg <0.5 <0.5Pyrene 0.5 <0.5

% 103 1152-Fluorobiphenyl - Surrogate - 101

% 126 129p-Terphenyl-D14 - Surrogate - 123

% 103 102Anthracene-d10 - Surrogate - 98

2600 PCBs in Soil by GC 
mg/kg <0.5 <0.5Aroclor 1016DB 0.5 <0.5

mg/kg <0.5 <0.5Aroclor 1221DB 0.5 <0.5

mg/kg <1 <1Aroclor 1232 and 1242 as totalDB 1 <1

mg/kg <1 <1Aroclor 1248 and 1254 as totalDB 1 <1

mg/kg <0.5 <0.5Aroclor 1260DB 0.5 <0.5

mg/kg <1 <1Total Polychlorinated biphenylsDB 1 <1

% 114 120Decachlorobiphenyl - PCB surrogate 1 118

2000 TPH (C10 - C36) in Soil by GC 
mg/kg <10 <10C10-C14 Fraction 10 <10

mg/kg 22 67C15-C28 Fraction 20 20

mg/kg 22 58C29-C36 Fraction 20 <20

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kg 3.8 <3Arsenic 3 5.3
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Customer Sample ID BH4 0.0-0.2 BH5 0.0-0.2 BH6 0.0-0.2

Amdel Sample Number 804141 804144 804147

Date Sampled 16/01/2008 16/01/2008 16/01/2008

Metals

Test/Reference UnitPQL

mg/kg <1 <1Cadmium 1 <1

mg/kg 30 35Chromium 2 24

mg/kg 15 16Copper 1 15

mg/kg 11 12Lead 5 6.8

mg/kg 11 16Nickel 2 18

mg/kg 66 77Zinc 2 64

3400 Total Mercury in Soil by ICP-AES 
mg/kg 0.12 0.18Total Mercury 0.05 0.14

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 26 21% Moisture 1 15

Customer Sample ID BH7 0.0-0.2 BH8 0.0-0.2 BH9-0.0-0.2

Amdel Sample Number 804150 804153 804157

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kg <0.5 <0.5a-BHC 0.5 <0.5

mg/kg <0.5 <0.5a-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5a-Endosulfan 0.5 5.5

mg/kg <0.5 <0.5Aldrin 0.5 <0.5

mg/kg <0.5 <0.5b-BHC 0.5 <0.5

mg/kg <0.5 <0.5b-Endosulfan 0.5 2.4

mg/kg <0.5 <0.5d-BHC 0.5 <0.5

mg/kg <0.5 <0.5DDD 0.5 <0.5

mg/kg <0.5 <0.5DDE 0.5 <0.5

mg/kg <0.5 <0.5DDT 0.5 <0.5

mg/kg 0.9 <0.5Dieldrin 0.5 30

mg/kg <0.5 <0.5Endosulfan sulfate 0.5 3.0

mg/kg <0.5 <0.5Endrin 0.5 <0.5

mg/kg <0.5 <0.5Endrin Aldehyde 0.5 <0.5

mg/kg <0.5 <0.5g-BHC 0.5 <0.5

mg/kg <0.5 <0.5g-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor epoxide 0.5 <0.5

mg/kg <0.5 <0.5Hexachlorobenzene (HCB) 0.5 <0.5

mg/kg <0.5 <0.5Methoxychlor 0.5 <0.5

mg/kg <0.5 <0.5Oxychlordane 0.5 <0.5

% 104 1092,4,5,6-tetrachloro-m-xylene - Surrogate - 100

2400 OP Pesticides in Soil by GCMS 
mg/kg <0.5 <0.5Chlorpyrifos 0.5 <0.5

mg/kg <0.5 <0.5Chlorpyrifos Methyl 0.5 <0.5

mg/kg <0.5 <0.5Diazinon 0.5 <0.5

mg/kg <0.5 <0.5Ethion 0.5 <0.5

mg/kg <0.5 <0.5Fenitrothion 0.5 <0.5
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Customer Sample ID BH7 0.0-0.2 BH8 0.0-0.2 BH9-0.0-0.2

Amdel Sample Number 804150 804153 804157

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

mg/kg <0.5 <0.5Fenthion 0.5 <0.5

mg/kg <0.5 <0.5Malathion 0.5 <0.5

mg/kg <0.5 <0.5Methyl Parathion 0.5 <0.5

mg/kg <0.5 <0.5Parathion 0.5 <0.5

mg/kg <0.5 <0.5Ronnel 0.5 <0.5

% 143 157Triphenyl Phosphate - Surrogate 1 Q09 Q09155 Q09

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kg 4.4 <3Arsenic 3 4.8

mg/kg <1 <1Cadmium 1 <1

mg/kg 29 24Chromium 2 14

mg/kg 950 20Copper 1 58

mg/kg 26 11Lead 5 15

mg/kg 15 13Nickel 2 7.9

mg/kg 150 77Zinc 2 110

3400 Total Mercury in Soil by ICP-AES 
mg/kg 1.2 1.2Total Mercury 0.05 2.6

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 26 24% Moisture 1 7

Customer Sample ID BH10 0.0-0.2 BH11 0.0-0.2 BH12 0.0-0.2

Amdel Sample Number 804160 804162 804165

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kg <0.5 <0.5a-BHC 0.5 <0.5

mg/kg <0.5 <0.5a-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5a-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5Aldrin 0.5 <0.5

mg/kg <0.5 <0.5b-BHC 0.5 <0.5

mg/kg <0.5 <0.5b-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5d-BHC 0.5 <0.5

mg/kg <0.5 <0.5DDD 0.5 <0.5

mg/kg <0.5 <0.5DDE 0.5 <0.5

mg/kg <0.5 <0.5DDT 0.5 <0.5

mg/kg <0.5 <0.5Dieldrin 0.5 <0.5

mg/kg <0.5 <0.5Endosulfan sulfate 0.5 <0.5

mg/kg <0.5 <0.5Endrin 0.5 <0.5

mg/kg <0.5 <0.5Endrin Aldehyde 0.5 <0.5

mg/kg <0.5 <0.5g-BHC 0.5 <0.5

mg/kg <0.5 <0.5g-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor 0.5 <0.5
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Customer Sample ID BH10 0.0-0.2 BH11 0.0-0.2 BH12 0.0-0.2

Amdel Sample Number 804160 804162 804165

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

mg/kg <0.5 <0.5Heptachlor epoxide 0.5 <0.5

mg/kg <0.5 <0.5Hexachlorobenzene (HCB) 0.5 <0.5

mg/kg <0.5 <0.5Methoxychlor 0.5 <0.5

mg/kg <0.5 <0.5Oxychlordane 0.5 <0.5

% 98 1072,4,5,6-tetrachloro-m-xylene - Surrogate - 101

2400 OP Pesticides in Soil by GCMS 
mg/kg <0.5 <0.5Chlorpyrifos 0.5 <0.5

mg/kg <0.5 <0.5Chlorpyrifos Methyl 0.5 <0.5

mg/kg <0.5 <0.5Diazinon 0.5 <0.5

mg/kg <0.5 <0.5Ethion 0.5 <0.5

mg/kg <0.5 <0.5Fenitrothion 0.5 <0.5

mg/kg <0.5 <0.5Fenthion 0.5 <0.5

mg/kg <0.5 <0.5Malathion 0.5 <0.5

mg/kg <0.5 <0.5Methyl Parathion 0.5 <0.5

mg/kg <0.5 <0.5Parathion 0.5 <0.5

mg/kg <0.5 <0.5Ronnel 0.5 <0.5

% 126 153Triphenyl Phosphate - Surrogate 1 128 Q09

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kg <3 5.0Arsenic 3 <3

mg/kg <1 <1Cadmium 1 <1

mg/kg 19 25Chromium 2 10

mg/kg 12 17Copper 1 11

mg/kg 6.9 7.9Lead 5 <5

mg/kg 10 16Nickel 2 6.3

mg/kg 68 68Zinc 2 38

3400 Total Mercury in Soil by ICP-AES 
mg/kg 1.3 1.9Total Mercury 0.05 5.9

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 18 18% Moisture 1 8

Customer Sample ID BH13 0.0-0.2 BH14 0.0-0.2 BH15 0.0-0.2

Amdel Sample Number 804168 804171 804174

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kg <0.5 <0.5a-BHC 0.5 <0.5

mg/kg <0.5 <0.5a-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5a-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5Aldrin 0.5 <0.5

mg/kg <0.5 <0.5b-BHC 0.5 <0.5

mg/kg <0.5 <0.5b-Endosulfan 0.5 <0.5

mg/kg <0.5 <0.5d-BHC 0.5 <0.5
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Customer Sample ID BH13 0.0-0.2 BH14 0.0-0.2 BH15 0.0-0.2

Amdel Sample Number 804168 804171 804174

Date Sampled 16/01/2008 16/01/2008 16/01/2008

SVOC

Test/Reference UnitPQL

mg/kg <0.5 <0.5DDD 0.5 <0.5

mg/kg <0.5 <0.5DDE 0.5 <0.5

mg/kg <0.5 <0.5DDT 0.5 <0.5

mg/kg <0.5 <0.5Dieldrin 0.5 <0.5

mg/kg <0.5 <0.5Endosulfan sulfate 0.5 <0.5

mg/kg <0.5 <0.5Endrin 0.5 <0.5

mg/kg <0.5 <0.5Endrin Aldehyde 0.5 <0.5

mg/kg <0.5 <0.5g-BHC 0.5 <0.5

mg/kg <0.5 <0.5g-Chlordane 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor 0.5 <0.5

mg/kg <0.5 <0.5Heptachlor epoxide 0.5 <0.5

mg/kg <0.5 <0.5Hexachlorobenzene (HCB) 0.5 <0.5

mg/kg <0.5 <0.5Methoxychlor 0.5 <0.5

mg/kg <0.5 <0.5Oxychlordane 0.5 <0.5

% 101 992,4,5,6-tetrachloro-m-xylene - Surrogate - 107

2400 OP Pesticides in Soil by GCMS 
mg/kg <0.5 <0.5Chlorpyrifos 0.5 <0.5

mg/kg <0.5 <0.5Chlorpyrifos Methyl 0.5 <0.5

mg/kg <0.5 <0.5Diazinon 0.5 <0.5

mg/kg <0.5 <0.5Ethion 0.5 <0.5

mg/kg <0.5 <0.5Fenitrothion 0.5 <0.5

mg/kg <0.5 <0.5Fenthion 0.5 <0.5

mg/kg <0.5 <0.5Malathion 0.5 <0.5

mg/kg <0.5 <0.5Methyl Parathion 0.5 <0.5

mg/kg <0.5 <0.5Parathion 0.5 <0.5

mg/kg <0.5 <0.5Ronnel 0.5 <0.5

% 112 106Triphenyl Phosphate - Surrogate 1 105

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kg 3.5 <3Arsenic 3 <3

mg/kg <1 <1Cadmium 1 <1

mg/kg 40 20Chromium 2 28

mg/kg 20 22Copper 1 16

mg/kg 20 10Lead 5 7.6

mg/kg 23 12Nickel 2 17

mg/kg 92 73Zinc 2 64

3400 Total Mercury in Soil by ICP-AES 
mg/kg 0.63 1.1Total Mercury 0.05 1.1

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
% 28 22% Moisture 1 23

Customer Sample ID BH16 0.3-0.4

Amdel Sample Number 804175

Date Sampled 16/01/2008
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Customer Sample ID BH16 0.3-0.4

Amdel Sample Number 804175

Date Sampled 16/01/2008

SVOC

Test/Reference UnitPQL

2300 OC Pesticides in Soil by GC-MS 
mg/kga-BHC 0.5 <0.5

mg/kga-Chlordane 0.5 <0.5

mg/kga-Endosulfan 0.5 <0.5

mg/kgAldrin 0.5 <0.5

mg/kgb-BHC 0.5 <0.5

mg/kgb-Endosulfan 0.5 <0.5

mg/kgd-BHC 0.5 <0.5

mg/kgDDD 0.5 <0.5

mg/kgDDE 0.5 <0.5

mg/kgDDT 0.5 <0.5

mg/kgDieldrin 0.5 <0.5

mg/kgEndosulfan sulfate 0.5 <0.5

mg/kgEndrin 0.5 <0.5

mg/kgEndrin Aldehyde 0.5 <0.5

mg/kgg-BHC 0.5 <0.5

mg/kgg-Chlordane 0.5 <0.5

mg/kgHeptachlor 0.5 <0.5

mg/kgHeptachlor epoxide 0.5 <0.5

mg/kgHexachlorobenzene (HCB) 0.5 <0.5

mg/kgMethoxychlor 0.5 <0.5

mg/kgOxychlordane 0.5 <0.5

%2,4,5,6-tetrachloro-m-xylene - Surrogate - 102

2400 OP Pesticides in Soil by GCMS 
mg/kgChlorpyrifos 0.5 <0.5

mg/kgChlorpyrifos Methyl 0.5 <0.5

mg/kgDiazinon 0.5 <0.5

mg/kgEthion 0.5 <0.5

mg/kgFenitrothion 0.5 <0.5

mg/kgFenthion 0.5 <0.5

mg/kgMalathion 0.5 <0.5

mg/kgMethyl Parathion 0.5 <0.5

mg/kgParathion 0.5 <0.5

mg/kgRonnel 0.5 <0.5

%Triphenyl Phosphate - Surrogate 1 113

Metals

Test/Reference UnitPQL

3200 Tot Recov. Metals in Soil by ICPAES 
mg/kgArsenic 3 3.2

mg/kgCadmium 1 <1

mg/kgChromium 2 31

mg/kgCopper 1 18

mg/kgLead 5 9.0

mg/kgNickel 2 20

mg/kgZinc 2 74

3400 Total Mercury in Soil by ICP-AES 
mg/kgTotal Mercury 0.05 1.3

Miscellaneous

Test/Reference UnitPQL
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Customer Sample ID BH16 0.3-0.4

Amdel Sample Number 804175

Date Sampled 16/01/2008

Miscellaneous

Test/Reference UnitPQL

5000 Moisture Content 
%% Moisture 1 18

Sample History

Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported.

Description AnalysedExtracted

1100 BTEX &(C6-C9) in Soil by P&T 18/01/2008 21/01/2008

2000 TPH (C10 - C36) in Soil by GC 18/01/2008 21/01/2008

2100 PAH in Soil by GC 18/01/2008 24/01/2008

2300 OC Pesticides in Soil by GC-MS 18/01/2008 24/01/2008

2400 OP Pesticides in Soil by GCMS 18/01/2008 24/01/2008

2600 PCBs in Soil by GC 21/01/2008 22/01/2008

3200 Tot Recov. Metals in Soil by ICPAES 18/01/2008 22/01/2008

3400 Total Mercury in Soil by ICP-AES 18/01/2008 23/01/2008

5000 Moisture Content 21/01/2008
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Amdel Internal Quality Control Review

General

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples

    are included in this QC report where applicable. Additional QC data may be available on request.

2. Proficiency Trial results are available on request.

3. Actual PQLs are matrix dependant. Quoted PQLs may be raised where sample extracts are diluted due to interferences.

4. Results are uncorrected for matrix spike or surrogate recoveries.

5. Test samples duplicated or spiked, are for this job only and are identified in the following QC report.

6. SVOC analyses on waters are performed on  homogenized, unfiltered sample, unless noted otherwise.

7. When individual results are qualified in the body of a report, refer to the qualifier descriptions that follow.

8. The 'Sum of PAHs' result in the body of the report is the sum of any positive results.

9. Sampled Dates quoted in this report are those listed on the COC or sample jars; if no sample dates are noted, the date 

    the samples are received at the laboratory have been used

10. Matrix Spike recoveries are calculated on an 'As Received' basis; the parent sample result is moisture corrected after the 

      %recovery is determined

Holding Times

Please refer to 'Sampling and Preservation Chart for Soils & Waters' for holding times. (Amdel form AS-FOR-ADM-020)

For samples received on the last day of holding time, notification of testing requirements should have been received at least

6 hours prior to sample receipt deadlines as stated on the Sample Receipt Acknowledgement.

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues,

suitability qualified results may still be reported.

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

** Note: pH duplicates below are expressed as a range not as an RPD.

Quality Control Results

Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805306 [ Method Blank ]

3200 Tot Recov. Metals in Soil by ICPAES

Arsenic mg/kg <3 < 3 T

Cadmium mg/kg <1 < 1 T

Chromium mg/kg <2 < 2 T

Copper mg/kg <1 < 1 T

Lead mg/kg <5 < 5 T

Nickel mg/kg <2 < 2 T

Zinc mg/kg <2 < 2 T

805339 [ Method Blank ]

3400 Total Mercury in Soil by ICP-AES

Total Mercury mg/kg <0.05 < 0.05 T

805307 [ Laboratory Control Sample ]

3200 Tot Recov. Metals in Soil by ICPAES Expected Value Percent Recovery

Arsenic mg/kg 49 50.0 98 70-130 % T

Cadmium mg/kg 50 50.0 100 70-130 % T

Chromium mg/kg 50 50.0 99 70-130 % T

Copper mg/kg 51 50.0 102 70-130 % T

Lead mg/kg 51 50.0 101 70-130 % T

Nickel mg/kg 51 50.0 102 70-130 % T

Zinc mg/kg 52 50.0 105 70-130 % T

805340 [ Laboratory Control Sample ]

3400 Total Mercury in Soil by ICP-AES Expected Value Percent Recovery

Total Mercury mg/kg 0.48 0.5 95 75-125 % T
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Laboratory: EN_METALS

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

804532 [ Duplicate of 804138 ]

3200 Tot Recov. Metals in Soil by ICPAES Result 2 RPD

Arsenic mg/kg <3 <3 <1 0-30 % T

Cadmium mg/kg <1 <1 <1 0-30 % T

Chromium mg/kg 39 38 1 0-30 % T

Copper mg/kg 13 13 2 0-30 % T

Lead mg/kg 9.3 9.8 5 0-30 % T

Nickel mg/kg 19 19 <1 0-30 % T

Zinc mg/kg 78 80 2 0-30 % T

804533 [ Duplicate of 804171 ]

3200 Tot Recov. Metals in Soil by ICPAES Result 2 RPD

Arsenic mg/kg 3.7 3.5 5 0-30 % T

Cadmium mg/kg <1 <1 <1 0-30 % T

Chromium mg/kg 44 40 9 0-30 % T

Copper mg/kg 20 20 <1 0-30 % T

Lead mg/kg 20 20 3 0-30 % T

Nickel mg/kg 23 23 1 0-30 % T

Zinc mg/kg 93 92 1 0-30 % T

804534 [ Duplicate of 804138 ]

3400 Total Mercury in Soil by ICP-AES Result 2 RPD

Total Mercury mg/kg 0.13 0.14 13 0-30 % T

804535 [ Duplicate of 804171 ]

3400 Total Mercury in Soil by ICP-AES Result 2 RPD

Total Mercury mg/kg 0.61 0.63 3 0-30 % T

Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805290 [ Method Blank ]

2000 TPH (C10 - C36) in Soil by GC

C10-C14 Fraction mg/kg <10 < 10 T

C15-C28 Fraction mg/kg <20 < 20 T

C29-C36 Fraction mg/kg <20 < 20 T

2100 PAH in Soil by GC

Acenaphthene mg/kg <0.5 < 0.5 T

Acenaphthylene mg/kg <0.5 < 0.5 T

Anthracene mg/kg <0.5 < 0.5 T

Benz(a)anthracene mg/kg <0.5 < 0.5 T

Benzo(a)pyrene mg/kg <0.5 < 0.5 T

Benzo(b)&(k)fluoranthene mg/kg <1 < 1 T

Benzo(g.h.i)perylene mg/kg <0.5 < 0.5 T

Chrysene mg/kg <0.5 < 0.5 T

Dibenz(ah)anthracene mg/kg <0.5 < 0.5 T

Fluoranthene mg/kg <0.5 < 0.5 T

Fluorene mg/kg <0.5 < 0.5 T

Indeno(123-cd)pyrene mg/kg <0.5 < 0.5 T

Naphthalene mg/kg <0.5 < 0.5 T

Phenanthrene mg/kg <0.5 < 0.5 T

Pyrene mg/kg <0.5 < 0.5 T

Sum of PAHs mg/kg <0.5 < 0.5 T

2-Fluorobiphenyl - Surrogate % 106 70-130 % T

Anthracene-d10 - Surrogate % 100 70-130 % T

p-Terphenyl-D14 - Surrogate % 106 70-130 % T

2300 OC Pesticides in Soil by GC-MS

a-BHC mg/kg <0.5 < 0.5 T

a-Chlordane mg/kg <0.5 < 0.5 T

a-Endosulfan mg/kg <0.5 < 0.5 T

Aldrin mg/kg <0.5 < 0.5 T

b-BHC mg/kg <0.5 < 0.5 T

b-Endosulfan mg/kg <0.5 < 0.5 T

d-BHC mg/kg <0.5 < 0.5 T

DDD mg/kg <0.5 < 0.5 T

DDE mg/kg <0.5 < 0.5 T

DDT mg/kg <0.5 < 0.5 T

Dieldrin mg/kg <0.5 < 0.5 T

Endosulfan sulfate mg/kg <0.5 < 0.5 T

Endrin mg/kg <0.5 < 0.5 T

Endrin Aldehyde mg/kg <0.5 < 0.5 T

g-BHC mg/kg <0.5 < 0.5 T

g-Chlordane mg/kg <0.5 < 0.5 T

Heptachlor mg/kg <0.5 < 0.5 T

Heptachlor epoxide mg/kg <0.5 < 0.5 T

Hexachlorobenzene (HCB) mg/kg <0.5 < 0.5 T

Methoxychlor mg/kg <0.5 < 0.5 T

Oxychlordane mg/kg <0.5 < 0.5 T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 101 70-130 % T

2400 OP Pesticides in Soil by GCMS

Chlorpyrifos mg/kg <0.5 < 0.5 T

Chlorpyrifos Methyl mg/kg <0.5 < 0.5 T

Diazinon mg/kg <0.5 < 0.5 T

Ethion mg/kg <0.5 < 0.5 T

Fenitrothion mg/kg <0.5 < 0.5 T

Fenthion mg/kg <0.5 < 0.5 T

Malathion mg/kg <0.5 < 0.5 T

Methyl Parathion mg/kg <0.5 < 0.5 T

Parathion mg/kg <0.5 < 0.5 T

Ronnel mg/kg <0.5 < 0.5 T

Triphenyl Phosphate - Surrogate % 99 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805383 [ Method Blank ]

2300 OC Pesticides in Soil by GC-MS

a-BHC mg/kg <0.5 < 0.5 T

a-Chlordane mg/kg <0.5 < 0.5 T

a-Endosulfan mg/kg <0.5 < 0.5 T

Aldrin mg/kg <0.5 < 0.5 T

b-BHC mg/kg <0.5 < 0.5 T

b-Endosulfan mg/kg <0.5 < 0.5 T

d-BHC mg/kg <0.5 < 0.5 T

DDD mg/kg <0.5 < 0.5 T

DDE mg/kg <0.5 < 0.5 T

DDT mg/kg <0.5 < 0.5 T

Dieldrin mg/kg <0.5 < 0.5 T

Endosulfan sulfate mg/kg <0.5 < 0.5 T

Endrin mg/kg <0.5 < 0.5 T

Endrin Aldehyde mg/kg <0.5 < 0.5 T

g-BHC mg/kg <0.5 < 0.5 T

g-Chlordane mg/kg <0.5 < 0.5 T

Heptachlor mg/kg <0.5 < 0.5 T

Heptachlor epoxide mg/kg <0.5 < 0.5 T

Hexachlorobenzene (HCB) mg/kg <0.5 < 0.5 T

Methoxychlor mg/kg <0.5 < 0.5 T

Oxychlordane mg/kg <0.5 < 0.5 T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 117 70-130 % T

2400 OP Pesticides in Soil by GCMS

Chlorpyrifos mg/kg <0.5 < 0.5 T

Chlorpyrifos Methyl mg/kg <0.5 < 0.5 T

Diazinon mg/kg <0.5 < 0.5 T

Ethion mg/kg <0.5 < 0.5 T

Fenitrothion mg/kg <0.5 < 0.5 T

Fenthion mg/kg <0.5 < 0.5 T

Malathion mg/kg <0.5 < 0.5 T

Methyl Parathion mg/kg <0.5 < 0.5 T

Parathion mg/kg <0.5 < 0.5 T

Ronnel mg/kg <0.5 < 0.5 T

Triphenyl Phosphate - Surrogate % 114 70-130 % T

807754 [ Method Blank ]

2600 PCBs in Soil by GC

Aroclor 1016 mg/kg <0.5 < 0.5 T

Aroclor 1221 mg/kg <0.5 < 0.5 T

Aroclor 1232 and 1242 as total mg/kg <1 < 1 T

Aroclor 1248 and 1254 as total mg/kg <1 < 1 T

Aroclor 1260 mg/kg <0.5 < 0.5 T

Total Polychlorinated biphenyls mg/kg <1 < 1 T

Decachlorobiphenyl - PCB surrogate % 124 70-130 % T

805292 [ Laboratory Control Sample ]

2000 TPH (C10 - C36) in Soil by GC Expected Value Percent Recovery

C10-C14 Fraction mg/kg 110 125.0 90 70-130 % T

C15-C28 Fraction mg/kg 120 125.0 94 70-130 % T

C29-C36 Fraction mg/kg 110 125.0 84 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805293 [ Laboratory Control Sample ]

2100 PAH in Soil by GC Expected Value Percent Recovery

Acenaphthene mg/kg 1.9 2.0 94 70-130 % T

Acenaphthylene mg/kg 2.1 2.0 104 70-130 % T

Anthracene mg/kg 2.0 2.0 100 70-130 % T

Benz(a)anthracene mg/kg 2.3 2.0 113 70-130 % T

Benzo(a)pyrene mg/kg 2.3 2.0 117 70-130 % T

Benzo(b)&(k)fluoranthene mg/kg 4.9 4.0 124 70-130 % T

Benzo(g.h.i)perylene mg/kg 1.9 2.0 94 70-130 % T

Chrysene mg/kg 1.9 2.0 93 70-130 % T

Dibenz(ah)anthracene mg/kg 1.7 2.0 85 70-130 % T

Fluoranthene mg/kg 2.1 2.0 105 70-130 % T

Fluorene mg/kg 1.9 2.0 94 70-130 % T

Indeno(123-cd)pyrene mg/kg 2.2 2.0 108 70-130 % T

Naphthalene mg/kg 1.9 2.0 95 70-130 % T

Phenanthrene mg/kg 1.9 2.0 94 70-130 % T

Pyrene mg/kg 2.1 2.0 103 70-130 % T

2-Fluorobiphenyl - Surrogate % 105 70-130 % T

Anthracene-d10 - Surrogate % 96 70-130 % T

p-Terphenyl-D14 - Surrogate % 106 70-130 % T

2300 OC Pesticides in Soil by GC-MS Expected Value Percent Recovery

a-BHC mg/kg 2.3 2.0 114 70-130 % T

a-Chlordane mg/kg 2.0 2.0 102 70-130 % T

a-Endosulfan mg/kg 2.1 2.0 103 70-130 % T

Aldrin mg/kg 1.9 2.0 95 70-130 % T

b-BHC mg/kg 2.0 2.0 98 70-130 % T

b-Endosulfan mg/kg 2.3 2.0 113 70-130 % T

d-BHC mg/kg 2.0 2.0 99 70-130 % T

DDD mg/kg 2.3 2.0 113 70-130 % T

DDE mg/kg 2.2 2.0 109 70-130 % T

DDT mg/kg 2.1 2.0 106 70-130 % T

Dieldrin mg/kg 2.1 2.0 104 70-130 % T

Endosulfan sulfate mg/kg 2.3 2.0 117 70-130 % T

Endrin mg/kg 2.6 2.0 130 70-130 % T

Endrin Aldehyde mg/kg 1.9 2.0 95 70-130 % T

g-BHC mg/kg 2.0 2.0 99 70-130 % T

g-Chlordane mg/kg 2.1 2.0 106 70-130 % T

Heptachlor mg/kg 1.8 2.0 91 70-130 % T

Heptachlor epoxide mg/kg 1.8 2.0 90 70-130 % T

Hexachlorobenzene (HCB) mg/kg <0.5 2.0 0 70-130 % F

Methoxychlor mg/kg 2.3 2.0 115 70-130 % T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 93 70-130 % T

2400 OP Pesticides in Soil by GCMS Expected Value Percent Recovery

Chlorpyrifos mg/kg 2.2 2.0 112 70-130 % T

Chlorpyrifos Methyl mg/kg 1.9 2.0 94 70-130 % T

Diazinon mg/kg 2.1 2.0 104 70-130 % T

Ethion mg/kg 2.2 2.0 111 70-130 % T

Fenitrothion mg/kg 1.8 2.0 90 70-130 % T

Fenthion mg/kg 2.0 2.0 101 70-130 % T

Malathion mg/kg 1.9 2.0 94 70-130 % T

Methyl Parathion mg/kg 1.7 2.0 85 70-130 % T

Parathion mg/kg 1.8 2.0 90 70-130 % T

Ronnel mg/kg 1.9 2.0 97 70-130 % T

Triphenyl Phosphate - Surrogate % 116 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805385 [ Laboratory Control Sample ]

2300 OC Pesticides in Soil by GC-MS Expected Value Percent Recovery

a-BHC mg/kg 2.4 2.0 121 70-130 % T

a-Chlordane mg/kg 1.8 2.0 88 70-130 % T

a-Endosulfan mg/kg 1.9 2.0 94 70-130 % T

Aldrin mg/kg 2.1 2.0 107 70-130 % T

b-BHC mg/kg 1.8 2.0 92 70-130 % T

b-Endosulfan mg/kg 2.4 2.0 119 70-130 % T

d-BHC mg/kg 2.2 2.0 109 70-130 % T

DDD mg/kg 1.8 2.0 88 70-130 % T

DDE mg/kg 1.9 2.0 95 70-130 % T

DDT mg/kg 2.2 2.0 111 70-130 % T

Dieldrin mg/kg 1.9 2.0 96 70-130 % T

Endosulfan sulfate mg/kg 1.7 2.0 85 70-130 % T

Endrin mg/kg 2.7 2.0 135 70-130 % F Q13

Endrin Aldehyde mg/kg 1.4 2.0 72 70-130 % T

g-BHC mg/kg 1.9 2.0 95 70-130 % T

g-Chlordane mg/kg 1.8 2.0 90 70-130 % T

Heptachlor mg/kg 2.0 2.0 98 70-130 % T

Heptachlor epoxide mg/kg 1.8 2.0 92 70-130 % T

Methoxychlor mg/kg 1.8 2.0 92 70-130 % T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 101 70-130 % T

2400 OP Pesticides in Soil by GCMS Expected Value Percent Recovery

Chlorpyrifos mg/kg 2.1 2.0 104 70-130 % T

Chlorpyrifos Methyl mg/kg 1.8 2.0 90 70-130 % T

Diazinon mg/kg 1.8 2.0 91 70-130 % T

Ethion mg/kg 1.8 2.0 91 70-130 % T

Fenitrothion mg/kg 1.8 2.0 89 70-130 % T

Fenthion mg/kg 1.9 2.0 96 70-130 % T

Malathion mg/kg 2.3 2.0 117 70-130 % T

Methyl Parathion mg/kg 1.8 2.0 92 70-130 % T

Parathion mg/kg 2.1 2.0 104 70-130 % T

Ronnel mg/kg 1.8 2.0 90 70-130 % T

Triphenyl Phosphate - Surrogate % 108 70-130 % T

804536 [ Duplicate of 804138 ]

2300 OC Pesticides in Soil by GC-MS Result 2 RPD

a-BHC mg/kg <0.5 <0.5 <1 0-30 % T

a-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T

a-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T

Aldrin mg/kg <0.5 <0.5 <1 0-30 % T

b-BHC mg/kg <0.5 <0.5 <1 0-30 % T

b-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T

d-BHC mg/kg <0.5 <0.5 <1 0-30 % T

DDD mg/kg <0.5 <0.5 <1 0-30 % T

DDE mg/kg <0.5 <0.5 <1 0-30 % T

DDT mg/kg <0.5 <0.5 <1 0-30 % T

Dieldrin mg/kg <0.5 <0.5 <1 0-30 % T

Endosulfan sulfate mg/kg <0.5 <0.5 <1 0-30 % T

Endrin mg/kg <0.5 <0.5 <1 0-30 % T Q02

Endrin Aldehyde mg/kg <0.5 <0.5 <1 0-30 % T

g-BHC mg/kg <0.5 <0.5 <1 0-30 % T

g-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T

Heptachlor mg/kg <0.5 <0.5 <1 0-30 % T

Heptachlor epoxide mg/kg <0.5 <0.5 <1 0-30 % T

Hexachlorobenzene (HCB) mg/kg <0.5 <0.5 <1 0-30 % T

Methoxychlor mg/kg <0.5 <0.5 <1 0-30 % T

Oxychlordane mg/kg <0.5 <0.5 <1 0-30 % T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 103 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

804537 [ Duplicate of 804171 ]

2300 OC Pesticides in Soil by GC-MS Result 2 RPD

a-BHC mg/kg <0.5 <0.5 <1 0-30 % T

a-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T

a-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T

Aldrin mg/kg <0.5 <0.5 <1 0-30 % T

b-BHC mg/kg <0.5 <0.5 <1 0-30 % T

b-Endosulfan mg/kg <0.5 <0.5 <1 0-30 % T

d-BHC mg/kg <0.5 <0.5 <1 0-30 % T

DDD mg/kg <0.5 <0.5 <1 0-30 % T

DDE mg/kg <0.5 <0.5 <1 0-30 % T

DDT mg/kg <0.5 <0.5 <1 0-30 % T

Dieldrin mg/kg <0.5 <0.5 <1 0-30 % T

Endosulfan sulfate mg/kg <0.5 <0.5 <1 0-30 % T

Endrin mg/kg <0.5 <0.5 <1 0-30 % T

Endrin Aldehyde mg/kg <0.5 <0.5 <1 0-30 % T

g-BHC mg/kg <0.5 <0.5 <1 0-30 % T

g-Chlordane mg/kg <0.5 <0.5 <1 0-30 % T

Heptachlor mg/kg <0.5 <0.5 <1 0-30 % T

Heptachlor epoxide mg/kg <0.5 <0.5 <1 0-30 % T

Hexachlorobenzene (HCB) mg/kg <0.5 <0.5 <1 0-30 % T

Methoxychlor mg/kg <0.5 <0.5 <1 0-30 % T

Oxychlordane mg/kg <0.5 <0.5 <1 0-30 % T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 102 70-130 % T

804538 [ Duplicate of 804138 ]

2400 OP Pesticides in Soil by GCMS Result 2 RPD

Chlorpyrifos mg/kg <0.5 <0.5 <1 0-30 % T

Chlorpyrifos Methyl mg/kg <0.5 <0.5 <1 0-30 % T

Diazinon mg/kg <0.5 <0.5 <1 0-30 % T

Ethion mg/kg <0.5 <0.5 <1 0-30 % T

Fenitrothion mg/kg <0.5 <0.5 <1 0-30 % T

Fenthion mg/kg <0.5 <0.5 <1 0-30 % T

Malathion mg/kg <0.5 <0.5 <1 0-30 % T

Methyl Parathion mg/kg <0.5 <0.5 <1 0-30 % T

Parathion mg/kg <0.5 <0.5 <1 0-30 % T

Ronnel mg/kg <0.5 <0.5 <1 0-30 % T

Triphenyl Phosphate - Surrogate % 158 70-130 % F Q09

804539 [ Duplicate of 804171 ]

2400 OP Pesticides in Soil by GCMS Result 2 RPD

Chlorpyrifos mg/kg <0.5 <0.5 <1 0-30 % T

Chlorpyrifos Methyl mg/kg <0.5 <0.5 <1 0-30 % T

Diazinon mg/kg <0.5 <0.5 <1 0-30 % T

Ethion mg/kg <0.5 <0.5 <1 0-30 % T

Fenitrothion mg/kg <0.5 <0.5 <1 0-30 % T

Fenthion mg/kg <0.5 <0.5 <1 0-30 % T

Malathion mg/kg <0.5 <0.5 <1 0-30 % T

Methyl Parathion mg/kg <0.5 <0.5 <1 0-30 % T

Parathion mg/kg <0.5 <0.5 <1 0-30 % T

Ronnel mg/kg <0.5 <0.5 <1 0-30 % T

Triphenyl Phosphate - Surrogate % 111 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

804540 [ Duplicate of 804138 ]

2100 PAH in Soil by GC Result 2 RPD

Acenaphthene mg/kg <0.5 <0.5 <1 0-30 % T

Acenaphthylene mg/kg <0.5 <0.5 <1 0-30 % T

Anthracene mg/kg <0.5 <0.5 <1 0-30 % T

Benz(a)anthracene mg/kg <0.5 <0.5 <1 0-30 % T

Benzo(a)pyrene mg/kg <0.5 <0.5 <1 0-30 % T

Benzo(b)&(k)fluoranthene mg/kg <1 <1 <1 0-30 % T

Benzo(g.h.i)perylene mg/kg <0.5 <0.5 <1 0-30 % T

Chrysene mg/kg <0.5 <0.5 <1 0-30 % T

Dibenz(ah)anthracene mg/kg <0.5 <0.5 <1 0-30 % T

Fluoranthene mg/kg <0.5 <0.5 <1 0-30 % T

Fluorene mg/kg <0.5 <0.5 <1 0-30 % T

Indeno(123-cd)pyrene mg/kg <0.5 <0.5 <1 0-30 % T

Naphthalene mg/kg <0.5 <0.5 <1 0-30 % T

Phenanthrene mg/kg <0.5 <0.5 <1 0-30 % T

Pyrene mg/kg <0.5 <0.5 <1 0-30 % T

2-Fluorobiphenyl - Surrogate % 80 70-130 % T

Anthracene-d10 - Surrogate % 95 70-130 % T

p-Terphenyl-D14 - Surrogate % 128 70-130 % T

804541 [ Duplicate of 804221 ]

2600 PCBs in Soil by GC Result 2 RPD

Aroclor 1016DB mg/kg <0.5 <0.5 <1 0-30 % T

Aroclor 1221DB mg/kg <0.5 <0.5 <1 0-30 % T

Aroclor 1232 and 1242 as totalDB mg/kg <1 <1 <1 0-30 % T

Aroclor 1248 and 1254 as totalDB mg/kg <1 <1 <1 0-30 % T

Aroclor 1260DB mg/kg <0.5 <0.5 <1 0-30 % T

Decachlorobiphenyl - PCB surrogate % 114 70-130 % T

804542 [ Duplicate of 804138 ]

2000 TPH (C10 - C36) in Soil by GC Result 2 RPD

C10-C14 Fraction mg/kg <10 <10 <1 0-30 % T

C15-C28 Fraction mg/kg 41 37 11 0-30 % T

C29-C36 Fraction mg/kg 49 30 50 0-30 % F Q15

804546 [ Spike of 804138 ]

2300 OC Pesticides in Soil by GC-MS Spike Value Percent Recovery

a-BHC mg/kg 2.2 2.0 110 70-130 % T

a-Chlordane mg/kg 2.3 2.0 113 70-130 % T

a-Endosulfan mg/kg 2.1 2.0 106 70-130 % T

Aldrin mg/kg 2.0 2.0 98 70-130 % T

b-BHC mg/kg 1.9 2.0 95 70-130 % T

b-Endosulfan mg/kg 2.5 2.0 123 70-130 % T

d-BHC mg/kg 2.0 2.0 100 70-130 % T

DDD mg/kg 2.5 2.0 125 70-130 % T

DDE mg/kg 2.4 2.0 120 70-130 % T

DDT mg/kg 2.0 2.0 100 70-130 % T

Dieldrin mg/kg 2.3 2.0 113 70-130 % T

Endosulfan sulfate mg/kg 2.7 2.0 134 70-130 % F Q08

Endrin mg/kg 4.7 2.0 235 70-130 % F Q08

Endrin Aldehyde mg/kg 1.7 2.0 84 70-130 % T

g-BHC mg/kg 2.0 2.0 98 70-130 % T

g-Chlordane mg/kg 2.2 2.0 109 70-130 % T

Heptachlor mg/kg 1.9 2.0 95 70-130 % T

Heptachlor epoxide mg/kg 2.0 2.0 98 70-130 % T

Methoxychlor mg/kg 2.1 2.0 95 70-130 % T

2,4,5,6-tetrachloro-m-xylene - Surrogate % 96 70-130 % T
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Laboratory: EN_SVOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

804547 [ Spike of 804138 ]

2400 OP Pesticides in Soil by GCMS Spike Value Percent Recovery

Chlorpyrifos mg/kg 2.6 2.0 129 70-130 % T

Chlorpyrifos Methyl mg/kg 2.1 2.0 106 70-130 % T

Diazinon mg/kg 2.2 2.0 109 70-130 % T

Ethion mg/kg 2.5 2.0 126 70-130 % T

Fenitrothion mg/kg 2.2 2.0 108 70-130 % T

Fenthion mg/kg 2.3 2.0 114 70-130 % T

Malathion mg/kg 2.2 2.0 110 70-130 % T

Methyl Parathion mg/kg 2.3 2.0 116 70-130 % T

Parathion mg/kg 2.3 2.0 115 70-130 % T

Ronnel mg/kg 2.1 2.0 104 70-130 % T

Triphenyl Phosphate - Surrogate % 126 70-130 % T

804548 [ Spike of 804138 ]

2100 PAH in Soil by GC Spike Value Percent Recovery

Acenaphthene mg/kg 1.9 2.0 95 70-130 % T

Acenaphthylene mg/kg 2.1 2.0 103 70-130 % T

Anthracene mg/kg 2.0 2.0 102 70-130 % T

Benz(a)anthracene mg/kg 2.4 2.0 122 70-130 % T

Benzo(a)pyrene mg/kg 1.6 2.0 81 70-130 % T

Benzo(b)&(k)fluoranthene mg/kg 4.9 4.0 123 70-130 % T

Benzo(g.h.i)perylene mg/kg 1.7 2.0 87 70-130 % T

Chrysene mg/kg 1.9 2.0 96 70-130 % T

Dibenz(ah)anthracene mg/kg 2.0 2.0 101 70-130 % T

Fluoranthene mg/kg 2.1 2.0 107 70-130 % T

Fluorene mg/kg 1.9 2.0 93 70-130 % T

Indeno(123-cd)pyrene mg/kg 2.4 2.0 118 70-130 % T

Naphthalene mg/kg 1.9 2.0 97 70-130 % T

Phenanthrene mg/kg 1.9 2.0 97 70-130 % T

Pyrene mg/kg 2.2 2.0 108 70-130 % T

2-Fluorobiphenyl - Surrogate % 104 70-130 % T

Anthracene-d10 - Surrogate % 100 70-130 % T

p-Terphenyl-D14 - Surrogate % 115 70-130 % T

804550 [ Spike of 804216 ]

2600 PCBs in Soil by GC Spike Value Percent Recovery

Aroclor 1016 mg/kg 2.1 2.0 106 70-130 % T

Aroclor 1248 and 1254 as total mg/kg 2.4 2.0 119 70-130 % T

Aroclor 1260 mg/kg 2.4 2.0 118 70-130 % T

Decachlorobiphenyl - PCB surrogate % 120 70-130 % T

Laboratory: EN_VOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

805265 [ Method Blank ]

1100 BTEX &(C6-C9) in Soil by P&T

Benzene mg/kg <0.2 < 0.2 T

C6-C9 Fraction mg/kg <5 < 5 T

Ethylbenzene mg/kg <1 < 1 T

Meta- & Para- Xylene mg/kg <2 < 2 T

Ortho-Xylene mg/kg <1 < 1 T

Toluene mg/kg <1 < 1 T

4-Bromofluorobenzene - Surrogate % 102 70-130 % T

805266 [ Laboratory Control Sample ]

1100 BTEX &(C6-C9) in Soil by P&T Expected Value Percent Recovery

Benzene mg/kg 5.1 5.0 102 70-130 % T

C6-C9 Fraction mg/kg 52 50.0 100 70-130 % T

Ethylbenzene mg/kg 4.7 5.0 95 70-130 % T

Meta- & Para- Xylene mg/kg 9.7 10.0 97 70-130 % T

Ortho-Xylene mg/kg 5.1 5.0 102 70-130 % T

Toluene mg/kg 5.0 5.0 101 70-130 % T

4-Bromofluorobenzene - Surrogate % 103 70-130 % T
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Laboratory: EN_VOC

Acceptance

LimitsResult 1UnitsSample, Test, Result Reference
Pass

Limits

Qualifying

Codes

804531 [ Duplicate of 804138 ]

1100 BTEX &(C6-C9) in Soil by P&T Result 2 RPD

Benzene mg/kg <0.2 <0.2 <1 0-30 % T

C6-C9 Fraction mg/kg <5 <5 <1 0-30 % T

Ethylbenzene mg/kg <1 <1 <1 0-30 % T

Meta- & Para- Xylene mg/kg <2 <2 <1 0-30 % T

Ortho-Xylene mg/kg <1 <1 <1 0-30 % T

Toluene mg/kg <1 <1 <1 0-30 % T

4-Bromofluorobenzene - Surrogate % 96 70-130 % T

804543 [ Spike of 804138 ]

1100 BTEX &(C6-C9) in Soil by P&T Spike Value Percent Recovery

Benzene mg/kg 3.9 5.0 77 70-130 % T

C6-C9 Fraction mg/kg 40 50.0 80 70-130 % T

Ethylbenzene mg/kg 3.7 5.0 72 70-130 % T

Meta- & Para- Xylene mg/kg 7.4 10.0 74 70-130 % T

Ortho-Xylene mg/kg 3.7 5.0 74 70-130 % T

Toluene mg/kg 3.8 5.0 77 70-130 % T

4-Bromofluorobenzene - Surrogate % 93 70-130 % T

Project Comments

The expected due date only applies to analysis performed in 

Murarrie

Comments

Sample Integrity

YesCustody Seals Intact (if used)

YesAttempt to Chill was evident

YesSamples correctly preserved

YesOrganic samples had Teflon liners

YesSamples received with Zero Headspace

YesSamples received within HoldingTime

YesSome samples have been subcontracted

Qualifier Codes/Comments

DescriptionCode

Q02 The duplicate %RPD is outside the recommended acceptance criteria. Further analysis indicates sample 

heterogeneity as the cause.

Q08 The Matrix Spike recovery is outside of the recommended acceptance criteria. An acceptable recovery was obtained 

for the laboratory control sample indicating a sample matrix interference.

Q09 The Surrogate recovery is outside of the recommended acceptance criteria due to matrix interference. Acceptance 

Criteria were met for all other QC

Q13 Some individual compounds for this analysis have failed. However the QC sample is considered acceptable if 80% 

of the compounds meet Acceptance Criteria.

Q15 The RPD reported passes Amdel's Acceptance Criteria as stipulated in AS-POL-002. The Criteria displayed in this 

report are for results >10 x PQL; the results of this sample are < 10 x PQL

Authorised By

Senior Analyst - SVOCAlex Petridis

Accreditation Number: 14356Elizabeth Button Senior Analyst - Environmental

Accreditation Number: 1645Helen Lei Senior Analyst - Waters

Accreditation Number: 1645Olga Alieva Analyst - SVOC

Laboratory Manager

Team Leader - EnvironmentalMichael Mowle
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- Indicates Not Requested                     * Indicates NATA accreditation does not cover the performance of this service

Amdel Limited shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretaton given 

in this report. In no case shall Amdel Limited be liable for consequential damages including, but not limited to, lost profits, damages for failure to meet deadlines and lost production arising 

from this report. This document shall not be reproduced except in full and relates only to the items tested.  Unless indicated otherwise, the tests were performed on the samples as received.

Sampled dates quoted in this report  are those listed on the COC or sample jars; if no sample dates are noted, the date the samples are received at the laboratory have been used.

The samples were not collected by Amdel staff.
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Date Printed: 25 January 2008 Final Report Number :

Amdel Ltd 1/21 Smallwood Pl Murarrie  QLD Australia 4172

ABN: 30 008 127 802 Telephone: (07) 3902 4600 Facsimile: (07) 3902 4646 277487
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15) Appendix 6 – Tweed Shire Council Development 
Consent (DA07/0248) Lot 33 DP 1085109, May 2008 
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Teri*n':ra Grcup Management Piy Ltd
GP* Box 285S
BRISBANT QLD 40fi1

Decr SirlF;l=darn,

Development Appli*atian DAS7i0l4* - demolitiqn of se$ntry club &
outh.il$ing* - Terfan+ra Lakes Colrntry Glub ai Lot 33 *F *0851+9; frilarana
$trect SiLA*,:BIL HEiGHTS

i refer to your Development Appiication regarding :he abave, and enclsse herewith
Devetopment C*nsent No. DA*7/*248.

Yorrr-c faiihfutly
!!jjg!

ii 11 a .Fn, /r'c- f lJ fIf!fit ,/"I i /,r ilf IJ ^ -/-\. |++^^o -- -!,- {it4}-7-U1,r
R Cameron
Manager Suilding & Lnvirsnmental Health

i i',r'i t Ai; f i i*i l-l il FA :* | iii:ii I i'"{ i] *'"€ i iiiiivi *4.+
.- fl r :, l:i,il" ::.:,".4'. '
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- --*:q*l:E
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F,E*Tltg r{*. aA*7t*248

TWEE* 5HIRf; *ilUrucIL

Hl{viH*i*ffiHruTAL PtAi*ruiffG AF'*S ASSSSSS*Ff*? ACT, '!g?9

II OT* s E * F a g T r RHi F'iFF i Gre e "&. -F 
=-i- 

g LPzu€-ffT 4 PF I-i G AEq qt{

To, Terrancra Graup Manegcm*ni Pty Ltd
GPO tscx ?866
ERiSFANE QLD 4OOi

Puisuani to Seciian 81{1iia} af ti:* Aei, rrciice is hereby given of ihe cjeierminatian by the
Tweeii Si:ire Caur:eii af Develcpment Applicati*n Ne . *AS7iS34S reiati;=g to ia*ci described as:-

L*€ 33 BP 1*S51*9: !B!*rana Str*et B:LA#Bll- HE:GHT$

ta be cieveicped in aer+rdane* with plans *ncj de:aris submltted farihe pui'p*se of *

EFMGLITION *F CBUruTRY ELU= & OUTEU'LtrINGS - TEFRAhIGRA LAKES CEIJhITRY

The Devei*pmeni Applicaii*i: h*s beei: deiermir:*d by the grantir:* *f c+nseni subjeci tc lh*
canciitians described belaw,:

GgTERAL
i. Th* der**iiii*:r sheli i:e ccmpieied in eceoreja;':** with ih* Siai*ment *i fnvii+nrr-:enial

fffeets prepared by *arryt Andersan C*nsultir:g Fty ti.i arrci eiaieri l'*aich ?0*7 , exeepi
where veri*d il.,'the c**diti*ns af il':is een=*:':t.

IGF FiSrJ'l5l

2. A *=i::*iiti** t'''J*fks i'i*is* fir;;* h*il ** pi*pared ;i': respect io ih*
*ci*ied or.rt buitdings i*elurJing ihe Gcii

buggy si-red, Fcro! filiei sired, !riigation shed end Transfc:'*ier huiiding. Such Fia* 
=haii

rnciude hui ni;t be iimiteei ic th* faii*wing. f*aise Leveis ihai wculd be expeiienced at ihe
^^.1v^^+ ^1I^^r,near€s! ariec.;red neiqhi:*uring i"esid*ntial pr*mises for ihe tyres of eqiiipment proposed t*
be *s*d Fg backhce mcuRted jack h*mme*. Pi*pasei work start and flnish times,
moi"ritering regime ineluCing reeording r-:f mcnitcring results. resp*nsible perscns under- the
Piaii, aprpraBri*ie nai=e expasu.e ieveis appficabie ic ihe iocaiicn and any,naise
attenuation measures ihat would need to be +nrpl*yed. Such Plan shall be pr+pared by a
suit=bi-v cuaiified ac*u=ti* l*ne*fter,-t ar,.# be s:Jbfiritted t* ihe setisfceti*n *f failnei!'e
Ger:eral Ma*ager encing.

icifl Hsc J l

-l- l"rnser slab testing shali be earried aui in accord*nee with ihe pro';isions *i Councll's Pre-
'Jsry#**CIn G;,:idelines +r: the eouniry e lub i:ui!*ing an# =s;*ei*t+d 

*ui buildinqs
ineiudinq ihe Goif bugg,v shed. irrigatlon sh*ci, P+aifiiier.$hecj and Transfnrmer huilding
pri*i" t* the iemoval *f the ccnc;'eie slabs berreaih these buiidings. The results of ihe Pie-
den-rnliiion Testing shall be sLrbmltted is Council'E Envircnm*ntai iiealth *ificei f*r



con5ideration.llbeprepar*eianclsurbmitieeiioih*!' ' rr t ^ icil's Gen*r=i ii.{=-=E+r +r teieuaie if consiclered necessarv *i':itii}idt LiUti i-li \JUirt
CoLrncil's Erivir'otfi-te iita! Health Offieer based ui;on the resirits of ihe Pie-ciei"iioiriron
Tac'ilna Tho Fnnral:^!;^- n -!:-'- n'-- ch:li irc :1n:-nrrod hv {inrrnril'r {i+n+;'el ftI+*+-o.,.'r?:,lii19. ; itH r\elllteUla{luliHUilU!i r-Idii 5il3!i Lre *iJijiAVe.j ilr -- -! lvlafiagel Oi
t-rnln.a^.+n ..ri,-.- +-. +h.- .^.*-,^,,a; ^a ^^,, ^{ +t,^ -^-^.-.+^ - !^!-..^Lrsltr;Ljdts L,j__ t_l1u ieiiiuvai ul a!lV Li-1E--:I:ryiJ;.

i!-;i:r":ir'l

A. lVast+ itiianage'rreni Fian ti:eii b* prepaie# and sr:binitt€i tL- th* s*t!*faeti'*ir +f
Ia^,,_,^ii:._ a:..,_^*^i ilf _-_ r._r- ..:_ '- r. _r_1_.r_ r__.-._ii rr,_n*^ "*^+^,;-,1v,JUiiUiis \JEit=iiii iVldilAUUi Ui UUi#UaLe \4/iil'.-;il .Jei3li5 l!(j!L. Ali WHSie ii;aieiiAl UeflerAIeU
from the demolition cf the Ccunti",l Club and associaied out huil.Cincs will be menaoed or)

-r, -i. 
i : :i ? . ! ltt 1- - -isire. .)ucn ;-ran sn+ii *eiaii how waste maieilais w:ii re stored ani ccntained sloi-tc_

disscsal off site aFld whele *uch neiei-leis are ['r*s*se'J t* bs disp*s€d ef. Sueh Plen sha]i
be subr.'iitted far ryri:rsv*i prit.-ir ir'r ii:e e.omry:encement af any dem*liiion works cn site.

iG€ivi{5c31

pRt#R TfJ *-fJti,iiifiEf,t*Hrb{EruT f=F k€#Ri{

5. i-he propuirent shall eccilfaj*j,J#te and identify ariy e.xisting sewei in*;n. siormwaiei
iin* ar oth*r un**rgtn;;r?InTE;l wlthin or aclac*nffiC+i-,n*itb GeireiaI

is iccati*n **d de and
ensilre thei"e si.t=ii he n* canfiici beirn",esn the de*'iciiiian *nii exisiing infrasti'u*iure Fricr to
siari of any \rJori(s

iFf. $ruc,lJ5l

€. Pricr t* wofr +omrrencing, a "Nsiice nf Comn':eRcemeni *f *:..:ilding *r Subdivisisn Wonk
and Anp*i'rtm*:.:i +f Fri*cip*l Cei'iifying Ai.:tl":*i'ii,v" sr':all ** s'*bm!ti*d i* C+ur":eilEt l*ast t
days prior- is work ermmeneing.

iPCVV.r:: - l

7. A iempcrary buiider's i*ilei i* i* be pr*vided priar i* c*mm*nc**:eni of waik ai ihe raie *f
L-ne {'1} cl*=sifcr evel; iiiteen f J5:\ *+;'s*r:s ci pE* *f fifte=^* {15} pcrs*ns *mp}*'y'+* +i the
sits. Fach toit*i providecj nrusi be.-

la) a standaic iirrsirir..E iatlei ccriirected ic = 
pubiic sewe i. ti

iiri jf thai is ir*i practicebie, *n ac*redit*rJ sewage mansg€n'jent fa*iiity approved by ihe
'.^,,^--;iL-UL.iliuii

iPcl,lit:1:-

S. t4fhere pi-*scr!h*d by tire pr*vlsr**s *f tfue €ni"ir*$s*e:-l9ai Fiac?n{rcg e:':# Ass*sss?'ic*t
Air*egrdrsr*nt {Gu*!!{r *{ ecns€rueti*s'r} A*t ?**3" a sign must be erected in a prominent
posiiioii un ari;'r *iie sn w*ic- i;iiii*ing work-, subeivisi*tl woik e i *efiiolit'on woik is being
tarrie-il ct-;i:

(ai showing ihe name, aerjress end telsphane nunrber sf ih* principai cerii,rying ar:th*rity
i*:- ihe wcrk. antJ

ib) sh*wing the narne of ihe princrcai coniracicr iir anyi fcr any building w*rii *nd a
telephcne nurni;ei *i': wirieh ihat perscr' ma,+ be eeniasied olrlside vvorki*g h**rs,
tnn

{c) slating thai i;ne*tharised entry t* ihe siie is prohibli*d.



Any s:rclt sign is to be maintaineC ivhiie the building wcr-k, subdivislcn vuork or clemalition
ir",crk is being cariecj out, but rrirsi be renroveci when the work has been completed

IIrCi4i$:.551

9. prior to ihe commenceiiienl cf v';or-ks, 'Jetail ai ihe peint of disposal, haul i"oute airc'
SubmittecitcTweedSlrireCcLlnci|fortheanorovaiof

the Geneial m*nagar ar his d*l*gaie.
lPCVili+$':;l

"t* A Wasie rnanafiemeni Pian shali be *i+*ered ar-rd submitted io the satisfa*tian sf
egaie"YvhiChdetai|sh*.uveliwasteirra{ei.iaigenerated

frcm the dernaliiian'of ihe Country Cl'** an* *ssacrated *utbuildings $ii1l be manaEed on

=ite. 5r.reh Fian sh-*ii be srii;rniii*d f*: =ppr*v*i p*"i i* t-€ u"m

@e"
iFcrl/r'isil2l

11. Wh*re eny exi*iing sewer jur:*iicns are tc be disused cn the site, the ccn***ii*n paint
ch=ii h{. *=nr^,ssj off by **'.:neii 5ieff" Appli*=iians 

=i:=ii 
be r*=d* is TweeC *hire eoun*i!-=*r-'

and include th* savntent *f fees in aeecrde**e with e+ur:eiis adopied fees end charg*s.
ii-crvNSg3i

*i.Fffi I hI€ C*H*TR{JCTg*ru

iZ. Demaiiiisn siie w*rk ineii:elirrg the *n'rering a*ci leaving of vehicies is limiied t+ ti:e
f*li*wing hoitis, unless atherw-ise p+rmiited hy *ouncii. -

I'jl+r":day to Seiurday fr**"r 7.00am t* ?.ililptn

ru* vu*r"k :* ** *ai'r!+d +iit *t-"r -*i:***y* *l Fi:*iie *-i*i:*a;+s

Tha r:r.=nnnali !g resp*r;sible ic i*struci and e+ntrai s*beelrirectors rcgarding h*r:i's ofl I ru iJr uF:"rJt ici
work.

iDURijll5i

i 3. Ali rease;:abie eteps shaii be iaken io r,-iiiffie and acousticatiy baffle ali piant and
eqiiipment !n the event *f eon'rpiaintc fraffi the *eighbcuis, which Coi*n*ii dee m tc be
reas*napie, the noise ficm the cem*liiirn *ite is not ta exe*er,' the fcliowing:

A. $hori Term Feriod - 4 weeks.

L]il n*ise ie';el measllrefi cver a periac oi r'r+i iess lhan'i5 n!n*te* uvh*:: th*
e*nsii-ueticn site ;= in opei-aiien, must i"rci exceed ihe backgiauncj {evei b}'moi'e ihan
20cf BiAi et ihe bor-rrrdary of the n*er*si iikeiy affeciecj reeidenee.

8. l-ong ierm perioei - ihe duraiion.

rlCr noi*e l*ir*l *reasured sver a periad r:f nct iess than 15 rninuies when ths
eonstruciion sitc is in aperatiorr, musi noi exceed thc be*kgi-ound ievel by m*i'e than
15dFiA) ai ihe bouniiary af ti^ie nearesi afr,ecieej resid*nce.

illuEo;j r 5;

14. Prcvisinn shail be niad* f*r ihe c*iieeiinn *f builder's aolicl wasie in *c**rd*nce ivith the
faiicr,ving req'u ii'en'rents

q,a) 'l l* veniealiy ecrivey **iieler's
dcbris t* a bulk coniainer,



{b) The chuie shaii be located in a posrtion approveei b1r *ouncil's Gen*rsi m*ftage'' or
fle!en:ia

te)uteoutietancjcontaineltoieduceihespiilageoi
ffi+*ep;+i.- 4*.J n,rica'a-'a r'+,'eeri k.' *i,,-a{lfGlF:lcllF {3liL{ itLl:a}SllrrG CJgLl+g|l XJV L,iL.}>L,

;DLtdjSls j.

i 5. ii is in* resp*ns;bility ci ihe appiicani te i'esti:ct pubirc *ccess t* th* {iemoiiticn works site,
ciemaliticr': "+;ciks f :- maierial$ ar *guipmeni *n th* sit+ wherr d*rn*liti*n work is n*t in
prosress qr ihe siie is othei"rvis+ uncccupied in ac*crdar--ce with Wei'kilcver NSfd
requrrements and Occupattorta! l-leaith and Safeiy Regulation 2frO1.

i*!-r+*11-1;

-1 A, Iveorrt*innI V, LAVSVqttL'i!

lai Ali excavationg *nef ba*kfilting ass*eiat*il rrsith ihe ei-e*iicn cr demoliii*n *f * buitding
must be execuied safely *nd ifi aeeordancr with Workforrer Zil** Requfati*ns.

ibi All excavaiicns assoeiated wiih ih* e;-eciicn oi- dem*iiiicit *i a buiiding n-rust be
pr*p*riy guai-ded and prate':ied t* pi*vent the*r frarn being dangerous to iife or
PronertY' 

:uuF{t4.zs!

17. !f lhe wcrk iir';*lvecj in ii':* er*clicr: or denn*litifrR oi a building:

(a) is likeii' i+ eause pedestrian or ,rehi*uiar traffic in a p{-rblic i}iaee ta be onsirueted *r
rend*red inc+nvenient, CIi"

ibi b,uilding is-':vclves th* enclcsure of a public place,

a h*erding er" fence rcust be erected beb,rs,**n ihe wcrk siie and the publt* pl*ce irr

=ccore*ane* 
priih ih* W+rkCol'er A.utharitr,, ci NSW C*de ef Pl*ctice antr l*levant

Austral!an Standafds.

Where Refie*sary ihe srovisian f*r fighting in *cc*r'da**e with AS 1 158 - R*ad iighting and
pi*vision iar vehic*iar and p*#esiriai-r trafrie in *c*ordance *rith AS i742 shaii b* pi*vided.

An5r such i.:+alding, fei.ree or awni*g is i* be rem*';eei priurr t+ ihe tssue *f a* cceupati*n
cert:flcatelsr-;bd ivision certifie*te

Applicaiicn shall be meejs io Tweed Shir"e C*uncil inciuding associatcd fees ic;' appi-cval
pr;*i t* any siiucii;ie beii-rg *i-oili*'- witi"iiii il**;rriis ioaii i€seive.

;lii,l Ri,i35 j

1S" Ail dem*iiii*n u;*r"k is t* L-'e cai-ried eui in acc*rdai'':** with ihe pr*visi*ns *f Ausiraiiai"j
$t*ndard AS ?$t1 "Th* **m+liiie n cf $tri-:ctuies" and tc ihe relevai-:t r*ci:irements *f ine
t fety RegLiiaiisn ZIJill.

.rlr JpC.4+ rj

'tg. Ali w+rk as:*ci*ted '*siit'r thi* *ppr*v*! is t* i:* *arrreci E:ut s* as :'ir:i to impact on
n*tghbaurh+eel, a*jeceni pf+r,-':ices or {he e*vir*Rrnent. A"ll nceessafl precauiicns.
ccverlng al-,Ci pioiection shaii r-re tai'.en tc rnti-.iinise :rnpact from -

* iri.:ise water or srr p*ilxtian



o Minimise impact from dust during filiing operations and also from construction
vehicies

o No material is removed frsm the _qiie bv wind

[DURr005i

:0- The contractcr !s tc maintain a copi.'of ihe devefopmeni consent ineiudi;=g pians, and
specification$ fi.t the site at all times.

21. The builder must provicie an adequate irade waste gervice ts ensure that allwaste *?ffi:l
is contained, and removed fr"om the site for the period of demolition.

lDUrurBSl

?2. Appropriate measures are i,f, be put in place during ihe consiruction and/or eiemolitian
period to pievent the transport of sediment from the site. Sliould any- material be
transparted onto the road or any spills cccur it is io be cleaned up prlor. to cessation of
saffre days work and/or commencemeni of =nv rain event.

USE iDUR24o51

73. Activities oecurring at the premises must be carrled out in a rnanner that will rnlnlmise
emissisns ei dust from the Bremises,

lusEs r45l

24' All externally m+unted artificial lighti*g, including seeurity lighting, is to be shielded tc the
satlsfactlon of the General Manager or his delegate where neceisary or required so as to
prevent ihe spill of light or giare creating a nuisa;ice io neighboriring or adjaceni preraises.

{usE02?5jThe reassns for the imposition of conditions are ia minimise any adverse impact the
development may cause and to give effect to ihe objeciives of ihe Environmenial Flanrring and
Assessment Act, 1979.

The application was determined cn: 1 May Z0Sg
The consent to operate frcm: 1 May 20SS

*

RIGHT GF AFPEAL

lf you are dissatisfied with this deeision Section g7 of ihe Fnvironmental planning end
Asse=sment Aci, 1979 gii,'es yrou ic right to appeal to ihe Land and Environment Court within 1Z
months after the Cate on rshich you receive this natice,

Signed en behalf of ihe Tweecl Shire Ceuneil
Rohrert Noakes, Senior ilding Surveyor

1 May 2008




