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report for any purposes except those stated.      

This report has been prepared based on the information provided to us and from other information 
obtained as a result of enquiries made by us. ENV accepts no responsibility for any loss or damage 
suffered howsoever arising to any person or corporation who may use or rely on this document for a 
purpose other than that described above. 

No part of this report may be reproduced, stored, or transmitted in any form without the prior consent 
of ENV. 

ENV declares that it does not have, nor expects to have, a beneficial interest in the subject project. 
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Below is a list of commonly used acronyms in this report: 
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HILs Health Investigation Levels  
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NEPC National Environment Protection Council 

NEPM National Environment Protection (Assessment of Site Contamination) Measure 1999 
(as amended 2013)  
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ppm Parts Per Million (by volume) 

QA/QC Quality Assurance and Quality Control 
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EXECUTIVE SUMMARY 

ENV Services Pty Ltd (ENV) was engaged by Byron Shire Council to undertake a Detailed Site 
Investigation (DSI) at the parcel of land identified as Lot 383 DP728202 (herein referred to as the ‘site’). 
The site is located at Cowper Street, Byron Bay NSW.  

ENV understands that Council intends to develop the site as a constructed wetland with walking tracks 
for public recreation use. The constructed wetland is to be situated in the eastern part of the site and 
will comprise three (3) cells (W1, W2 and W3) with trafficable spillways connecting each cell and 
walking tracks shall be constructed across the site area to facilitate recreational use of the site. This 
DSI has been updated to reflect the updated wetland design (Revision E).  

The objective of the DSI was to assess the potential for contamination to exist at the site as a result of 
historical or current land uses; and determine if further investigation and/or remediation is required 
for the area to be considered suitable for proposed recreational land use. 

The DSI comprised the following scope of work: 

 A desktop review of the site conditions, history and surrounding environment;

 An inspection of the site and adjacent areas of land;

 Identification of past and present potentially contaminating activities and chemicals of
potential concern (COPC);

 A preliminary conceptual site model (CSM) based on a desktop study and site inspection;

 Collection of soil samples from surface soils at 38 discrete sampling locations;

 Drilling and/or hand auguring of 12 boreholes to identify if fill materials occur at the site;

 Collection of soil samples from three (3) of these boreholes where possible fill materials were
encountered;

 Radiological survey of walking tracks and select wetland cell locations;

 Assessment of the soil analytical results against relevant Tier 1 investigation and screening
levels presented in the National Environment Protection (Assessment of Site Contamination)
Measure (NEPM) 1999, as amended 2013 (NEPC, 2013); and

 Assessment of the environmental suitability of the site for the proposed land use, from a
chemical perspective.

The desktop study identified that the site remains undeveloped with exception of Cowper Street road 
corridor, featuring an unsealed track thought the center of the site, drainage lines, and several 
underground services (sewer, stormwater and recycled water main). Sand extraction activities 
occurred through the 1950’s and early 1960’s (discontinued by 1966). The potential exists for 
uncontrolled fill materials to have been imported to rehabilitate the site, these materials may include 
radioactive mineral sand processing tailings. Landfilling appears to have occurred along the site 
perimeter, particularly along Lawson Street and adjoining residential properties, which may have 
extended into the site area. 
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Demolition waste identified in the south-eastern portion of the site (at the location of sample S-28) 
indicates that illegal dumping has occurred, and the potential exists for further illegal dumping to have 
occurred. 

In summary, considering the current and past land use of the site, possible contamination sources 
include: 

 Importation of uncontrolled fill material to rehabilitate the site and during development of
the surrounding areas (extending into the site area);

 Illegal dumping (e.g. demolition waste and contaminated soil); and,

 Radioactive mineral sand processing tailings.

Based on the identified potential contamination sources, COPC were deemed to include: 

 Metals (e.g. arsenic and lead);

 Organo-chlorine pesticides (OCPs);

 Radiation; and,

 Asbestos.

Select samples were scheduled for a broadscale analysis suite to address the potential for a wide range 
of contaminants to occur in uncontrolled fill materials and illegally dumped waste. 

A site and soil investigation and radiological survey were completed on 29-30 June 2021. The 
investigations were conducted concurrent with an acid sulfate soil investigation and included a total 
of 11 investigative boreholes to identify if fill materials exist at the site. While fill materials were 
identified at BH1 and BH2 (undertaken as part of the acid sulfate soils investigation, and located 
outside of the wetland envelope), fill material was not encountered in any of the boreholes 
undertaken in the proposed excavation area. 

A total of 41 primary soil samples were collected and analysed for the COPC associated with plausible 
contamination sources. Ten of these samples were additionally scheduled for a broadscale analysis 
suite to consider the potential for a wide range of contaminants to occur in uncontrolled fill materials 
and illegally dumped waste. Anthropogenic refuse was identified to occur in the south-eastern portion 
of the site. Refuse materials included fibrous cement board which was sampled and analysed for 
asbestos. 

Reported sample analysis results indicated concentrations of all targeted analytes well below the 
adopted assessment criteria, with exception of F3 Fraction hydrocarbons supported by sample S-25 
(680 mg/kg exceeding the adopted ESL of 300 mg/kg). Additional Total Recoverable Hydrocarbon 
(TRH) analysis of samples collected from adjacent sample points and the results of a silica gel clean-up 
analysis indicated that hydrocarbons supported by S-25 were attributable to naturally occurring 
hydrocarbons, and thus, have not been considered a concern. 

Radiological survey results were compared to calculated screening criteria for public and recreational 
landuse. All radiation readings across the site were less than the assessment criteria and were 
recorded at levels relatively consistent with offsite background levels. 
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On the basis of the information presented in this report, the site is considered suitable from a 
contamination perspective for the proposed wetland development (i.e. recreational landuse). 
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1 INTRODUCTION 

1.1 Site Identification and Background 

ENV Services Pty Ltd (ENV) was engaged by Byron Shire Council (‘Council’ or ‘the client’) to undertake 
a Detailed Site Investigation (DSI) at the parcel of land identified as Lot 383 DP728202 (herein 
referred to as the ‘site’). The site is located at Cowper Street, Byron Bay NSW. Regional location of 
the site is shown as Figure 1, Appendix A. This DSI has been updated to reflect the updated 
wetland design (Revision E). 

The site is currently undeveloped with the exception of Cowper Street road reserve (walking track) 
and several underground services (sewer, storm water, and recycled water main). 

ENV understands that Council intends to develop the site as a constructed wetland with walking tracks 
for public recreation use. The constructed wetland is to be situated in the eastern part of the site and 
will comprise three (3) cells (W1, W2 and W3) with trafficable spillways connecting each cell with 
walking tracks across the site area to facilitate recreational use of the site. Preliminary design drawings 
provided by the client are overlain on site plans presented as Figure 3, Appendix A. 

In accordance with the requirements under the State Environmental Planning Policy (Resilience and 
Hazards 2021, formerly known as SEPP No 55, change of land use) at the site (from undeveloped to 
recreational) triggers the requirement for a contamination assessment. 

1.2 Objectives 

The primary objective of the DSI was to assess the potential for contamination to exist at the site as a 
result of historical or current land uses; and determine if further investigation and/or remediation is 
required for the area to be considered suitable for proposed development.  

1.3 Scope of Works 

The DSI comprised the following scope of work: 

 A desktop review of the site conditions, history and surrounding environment;

 An inspection of the site and adjacent areas of land;

 Identification of past and present potentially contaminating activities and chemicals of
potential concern (COPC);

 A preliminary conceptual site model (CSM) based on a desktop study and site inspection;

 Collection of soil samples from surface soils at 38 discrete sampling locations;

 Drilling and/or hand auguring of 12 boreholes to identify if fill materials occur at the site;

 Collection of soil samples from three (3) of these boreholes where possible fill materials were
encountered;

 Radiological survey of walking tracks and select wetland cell locations;
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 Assessment of the soil analytical results against relevant Tier 1 investigation and screening
levels presented in the National Environment Protection (Assessment of Site Contamination)
Measure (NEPM) 1999, as amended 2013 (NEPC, 2013); and

 Assessment of the environmental suitability of the site for the proposed land use, from a
chemical perspective.

1.4 Technical and Regulatory Framework 

The following technical and regulatory framework has been considered in preparing this DSI: 

 Contaminated Land Management Act 1997 (CLM Act);

 Environmental Planning and Assessment Act 1979;

 Managing Land Contamination Planning Guidelines SEPP 55 – Remediation of Land
(Department of Urban Affairs and Planning & NSW Environment Protection Authority [EPA],
1998);

 Sampling Design Guidelines (NSW EPA, 1995);

 National Environment Protection (Assessment of Site Contamination) Measure (NEPM) 1999,
as amended 2013 (NEPC, 2013);

 Consultants Reporting on Contaminated Land (Contaminated Land Guidelines) (NSW EPA,
2020);

 AS 4482.1-2005 Guide to the sampling and investigation of potentially contaminated soil –
Non-volatile and semi-volatile compounds (Australian Standard, 2005);

 Regional Policy for the Management of Contaminated Land (Northern Rivers Regional
Councils, 2007); and,

 Recommendations for Limiting Exposure to Ionizing Radiation - Australian Radiation
Protection and Nuclear Safety Agency (ARPANSA 2002).

 State Environmental Planning Policy (Resilience and Hazards) (Department Planning, Industry
and Environment & NSW Environment Protection Authority [EPA], 2021);

1.5 Previous Reports 

A strategic planning study (Sandhills Estate - A Strategic Planning Study) was completed for the site in 
2007 by GeoLINK. Relevant site information presented in the strategic planning study has been 
summarised in parts of this report. 

ENV is not aware of any other previous environmental investigations undertaken at the site. 
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2 SITE CHARACTERISTICS & SURROUNDING ENVIRONMENT 

2.1 Site Identification Details and Location 

Site identification details have been summarised in Table 1. The site location and current layout are 
depicted in Figure 1 and Figure 2, Appendix A. The proposed wetland and walking track layout, 
provided by the client, is shown as Figure 3, Appendix A. 

Table 1: Site Details 

Site Address Cowper Street, Byron Bay NSW 

Real Property Description Lot 383 DP728202 

Site Area 5.4 Hectares (approximate) 

Investigation Area 
Wetland Cells and Walking Tracks: 1.7 Hectares 
Refer to Figures 2 and 3, Appendix A 

Local Government Area Byron Shire Council 

The greater site comprises an approximate 5.4 ha area of undeveloped land (with exception of 
pedestrian access through the Cowper St road reserve, running north-south through the centre of the 
site, surface water drains and several underground Council services (sewer, stormwater and recycled 
water main). 

2.2 Land Use Zoning 

Under the Byron Local Environmental Plan (BLEP) 2014 the majority of the site is zoned as ‘deferred 
matter’, the central western portion of the site is zoned ‘Mixed Use’ and the western portion of the 
site is zoned ‘Public Recreation’. Land surrounding the site features a mix of ‘Low Density Residential’, 
‘Medium Density Residential’, ‘Public Recreation’ and ‘Local Centre’. Landuse zoning of the site and 
immediate surrounds is illustrated as Figure 6, Appendix A. 

2.3 Surrounding Environment 

The site is located within the township of Byron Bay, landuse immediately surrounding the site can be 
generally summarised as: 

 North: Residential properties proceeded by the Pacific Ocean;

 South: Residential properties and sports fields;

 East: Residential properties;

 West: Byron Youth Activities Centre, Byron Court House, and the central business district.

2.4 Topography 

The site is relatively flat and low lying, with an elevation ranging between 7 and 8 m Australian Height 
Datum (AHD) (Google Earth Imagery). Land surrounding the site generally grades down to the south-
west. Land to the east of the site (Massinger Street and the proceeding area) is elevated. Surface 
runoff may flow into the site from Massinger Street. 
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2.5 Geology and Soils 

The site is situated within the Tyagarah soil landscape. The Tyagarah soil landscape is generally 
summarised as follows (NSW Department of Planning, Industry and Environment, 2020): 

Soils - deep (>150 cm), moderately well-drained minimal Prairie Soils near basaltic areas. Deep (>150 
cm), well-drained Podzols and Acid Peats near barrier systems 

Geology - Quaternary estuarine alluvium overlain by and/or mixed with Quaternary (Pleistocene) 
sands. The sands are generally aeolian, originating from the adjacent beach ridge systems. 

The Strategic Planning Study (GeoLINK, 2007) identifies that the Department of Land & Water 
Conservation have mapped the site as having acid sulfate soils (ASS) risk: class 5 risk in the northern 
portion and class 3 risk for the remainder of the site. An excerpt of the ASS risk mapping is provided 
as Figure 9, Appendix A. 

ENV have completed an ASS assessment for the proposed wetland area concurrent to this DSI. The 
ASS assessment (or management plan if required) shall be delivered as a separate report. Thus, ASS 
has not been discussed further in this DSI. 

2.6 Surface Water Drainage and Flooding 

Information relating to surface water, drainage and stormwater has been summarised from the 
Strategic Planning Study (GeoLINK, 2007). An excerpt of the GeoLINK stormwater and flooding map is 
presented as Figure 7, Appendix A. 

The areas along the southern boundary of the site are prone to flooding and are mapped as having a 
1 in 100-year flood event risk. 

The site contains stormwater drainage lines, consisting of an open creek line in the east and piped 
stormwater lines in the central and south-western areas. A stormwater inlet pit is situated within the 
Cowper Street road reserve, where it enters the site. Water flowing into this inlet pit travels north 
along a stormwater pipe that outlets onto Clarkes Beach. During larger rain events, a second pipe 
flows to the west, to the ‘Railway outfall’ catchment. Stormwater exceeding the pipe capacity 
overflows into the site (GeoLINK, 2007). 

2.7 Groundwater Resources 

A search of regional groundwater bores was undertaken on 2 July 2021 using the WaterNSW Realtime 
Database. Six (6) licensed groundwater bores within 500 m of the site were listed on the database. 
Details of these bores are summarised in Table 2.  
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Table 2: Licensed Groundwater bores 

Bore ID Distance 
(approximate) 

& Direction 

Purpose Installation 
Depth (m) 

Standing Water 
Level (m) 

Completion 
Date 

GW306318 100 m South Monitoring Bore 4.6 - 2007 
GW300932 150 m South Domestic, 

Recreation 
10.0 - 1997 

GW306401 170 m South Monitoring Bore 1.5 0.6 2007 
GW301091 250 m South Domestic 7.0 - 1995 
GW303447 200 m West Dewatering 13.0 - - 
GW303689 220 m West Domestic 3.1 1.8 1981 

Three of the licensed bores identified on the WaterNSW database have a listed purpose of ‘Domestic’. 

The township of Byron Bay is serviced by reticulated water supply. On this basis, it is reasonably 
assumed that any (potential) water abstraction is used for irrigation of gardens or other non-
consumption purposes. 

The site and surrounding areas’ topography and surface drainage indicate that regional groundwater 
likely flows to the south-west. 
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3 SITE HISTORY REVIEW 

3.1 Historic Aerial Photographs 

Historical aerial photographs of the site were accessed via the NSW Spatial Services Historical Imagery 
Portal. Six aerial photographs dated 1958, 1966, 1971, 1979, 1987 and 1991 were available for review. 

A copy of the aerial photographs is provided as Appendix B. 

Information considered relevant to the investigation is summarised in Table 3. 

Table 3: Historic Arial Photograph Notes 

Photograph Date Notes 

1958  The site is undeveloped 

 The northern portion of the site has been cleared of vegetation and historic 
sand mining activities appear to be occurring in the area 

 Land immediately surrounding the site remains undeveloped with exception of 
a cricket field to the south of the site 

 Vegetation at the site appears to be sparse, indicating that the area may have 
been cleared at an earlier time 

1966  Vegetation regrowth is occurring int the northern portion of the site, indicating 
that sand extraction activities have been discontinued 

 The rest of the site remains relatively unchanged 

1971  No notable changes 

1979  Lawson Street has been constructed to the north of the site 

 Further residential dwellings have been developed on land surrounding the site 

 Surface water drains appear to have been excavated in the south-eastern 
portion of the site 

1987  The site remains relatively unchanged 

 Further residential dwellings have been developed on land surrounding the site 

1991  The site remains relatively unchanged 

 Further residential dwellings have been developed on land surrounding the site 

 

3.2 Contaminated Land Record and Record of Notices 

The NSW EPA Contaminated Land Record (EPA Notifications) contains a list of sites which have been 
notified to the NSW EPA under the Contaminated Land Management Act 1997 (CLM Act). Upon 
receiving the notification, the EPA then assesses the contamination status of the site and decides 
whether the contamination is significant enough to warrant formal regulation by the EPA in 
accordance with the provisions of the CLM Act. The NSW EPA Record of Notices contains selected 
information about sites which have been issued with a Regulatory Notice by the NSW EPA under the 
CLM Act.  
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A search of the Enviroportal Contaminated Land WebApp was undertaken on 2 July 2021. No records 
were identified within 500 m of the site. 

3.3 POEO Act Public Register Search 

The Protection of the Environment Operations Act 1997 (POEO Act) Public Register contains 
information about environment protection licences, licence applications, notices issued under the 
POEO Act, and pollution studies and reduction programs. The POEO Act Public Register was searched 
for the Byron Bay region on 2 July 2021.  No licences, applications or notices were listed for the site of 
immediate surrounds. 

3.4 Cattle Dip Sites 

The NSW Department of Primary Industries’ (DPI) Cattle Dip Locator was searched on 2 July 2021. No 
cattle dips were identified within 500 m of the site. 

3.5 Summary of Site History 

A review of historic aerials for the region of the site indicates that sand extraction has historically taken 
place through the 1950’s and early 1960s. This activity appears to have ceased by 1966. By 1979, 
Lawson Street had been developed along the northern perimeter of the site. 

Potential exists for uncontrolled fill materials to have been imported to the site as part of the Lawson 
Street development (the road corridor and adjacent residential land), and to rehabilitate the site upon 
completion of sand extraction activities. The processing of mineral sands in the Byron Bay Region is 
known to have produced radioactive tailings which may have been used as fill material at the site. 

A search of the NSW EPA Contaminated Land Record, POEO Act Public Register, and NSW DPI Cattle 
Dip Locator did not identify any other contaminating activities at, or immediately surround the site. 
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4 SITE INSPECTION 

A site inspection was completed concurrently with the soil sampling program on 29-30 June 2021. The 
aim of the site inspection was to assess the current condition of the site; and record any visible signs 
of contamination and potential contamination sources not previously identified. Site observations 
were noted as follows: 

 The site appears to be predominantly undeveloped with exception Cowper Street road
corridor, featuring an unpaved track though the center of the site, excavated drainage lines,
and several underground services (sewer, stormwater and recycled water main);

 Land filling appears to have occurred along the site boundaries and has likely extended into
the site around Cowper Street southern access and along the northern site boundary adjoining
residential properties situated along Lawson Street;

 A small amount of potentially asbestos containing material (ACM) (fibrous cement board) and
painted timber was observed the south-eastern portion of the site (sample location S-28). A
soil sample was collected at this location (S-28) along with a sample of the potential ACM (S-
28_AS);

 Numerous campsites of ‘displaced people’ were observed throughout the site;

 Anthropogenic refuse was noted across the site, occurring in abundance near campsites.
While visually unappealing, the observed refuse appeared to be limited to inert items (e.g.
food and beverage containers, mattresses, clothing, bicycles and damaged camping
equipment);

 The site featured substantial vegetation, obscuring large areas, limiting the ability to identify
refuse materials occurring on the ground surface. The potential exists for further refuse to
occur at the site, most likely in areas near to adjacent road corridors (Massinger Street,
Lawson Street, Cowper Street, and Gilmore Crescent);

 Discrete vegetation stress was observed at the location of sample S-25. The cause of
vegetation stress could not be distinguished. Scalding may be associated with contamination
or acid sulfate soil impacts. The scalded area was measured using SIXMaps and comprises
approximately 3,000 m2;

 No soil staining, discoloration or unnatural odours indicative of contamination were noted
during the site investigation; and,

 No soils indicative of radioactive sands were identified onsite.

Photographs taken during the site inspection are provided in Appendix C. 
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5 CONCEPTUAL SITE MODEL 

Based on information obtained from the desktop study, a preliminary conceptual site model (CSM) 
was developed to identify potential sources, exposure pathways and receptors of contamination 
associated with previous and current land use activities at the site. This information is summarised in 
the following sub-sections.  

5.1 Contamination Sources 

The desktop study identified that the site remains undeveloped with exception of the Cowper Street 
road corridor, featuring an unsealed track through the center of the site, drainage lines, and several 
underground services (sewer, stormwater and recycled water main). Sand extraction activities 
occurred through the 1950’s and early 1960’s (discontinued by 1966). The potential exists for 
uncontrolled fill materials to have been imported to rehabilitate the site, these materials may include 
radioactive mineral sand processing tailings. Landfilling appears to have occurred along the site 
perimeter (particularly along Lawson Street and adjoining residential properties) which may have 
extended into the site area. 

Demolition waste identified in the south-eastern portion of the site (at the location of sample S-28) 
indicates that illegal dumping has occurred, and the potential exists for further illegal dumping to have 
occurred. 

In summary, considering the current and past land use of the site, possible contamination sources 
include: 

 Importation of uncontrolled fill material to rehabilitate the site (i.e. post sandmining) and 
during development of the surrounding areas (extending into the site area); 

 Illegal dumping (e.g. demolition waste and contaminated soil); and, 

 Radioactive mineral sand processing tailings. 

No surrounding land uses likely to have impacted the environmental condition of the subject site were 
identified.  

5.2 Chemicals of Potential Concern 

Based on the identified potential contamination sources, COPC were deemed to include: 

 Metals (e.g. arsenic and lead); 

 Organo-chlorine pesticides (OCPs); 

 Radiation; and, 

 Asbestos. 

Select samples were scheduled for a broadscale analysis suite to address the potential for a wide 
range of contaminants to occur in uncontrolled fill materials and illegally dumped waste, including:  

 Metals (e.g. arsenic and lead); 

 OCPs; 
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 Organophosphate Pesticides (OPPs); 

 Benzene, toluene, ethylbenzene and xylene (BTEX); 

 Total recoverable hydrocarbons (TRH); 

 Polycyclic aromatic hydrocarbons (PAH); 

 Polychlorinated Biphenyls (PCBs); 

 Phenols; 

 Cyanide; and, 

 Asbestos in soil. 

5.3 Potentially Affected Environmental Media 

Potentially affected environmental media are deemed to comprise surface soils to a depth of 
approximately 0.15 mBGL. If imported fill material occurs, soil impacts may exist throughout the soil 
profile until natural soils. Several boreholes were drilled as part of the site investigation and soil 
sampling program to identify if fill materials occur. 

While other environmental media may be affected by the contamination sources described above, 
surface and fill soils are considered the most likely media to be directly impacted by contaminants. If 
the surface soils at the site are contaminated, it is possible that also deeper soils, and/or other 
environmental media have been impacted, which will then require further investigation. 

5.4 Potential Migration and Exposure Pathways 

Potential migration pathways for the identified COPC include: 

 Infiltration, percolation and groundwater flow; 

 Vapour and dust emissions; 

 Plant uptake and bioaccumulation; and,  

 Stormwater run-off. 

Subsequently, potential exposure pathways include: 

 Inhalation of vapours derived from soil contamination; 

 Inhalation of dust particles; 

 Dermal contact with soil and dust particles;  

 Ingestion of soil and dust particles; 

 Direct toxicity for plants and terrestrial/aquatic ecosystem; and 

 Ambient absorption (radiation). 

The significance of different exposure pathways depends on the chemical properties of the 
contaminant. OCPs such as DDT and its metabolites, are largely bound to soil particles and as a result 
ingestion of soil particles is considered the major exposure pathway. However, other OCPs, including 
aldrin and dieldrin, are readily absorbed by oral, inhalation and dermal exposure routes (NEPC, 2013). 
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For inorganics (i.e., heavy metals) in soil, ingestion of soil and dust particles is considered the most 
significant human exposure pathway.  

For carcinogenic PAHs, such as benzo(a)pyrene (BaP), the major exposure pathways are ingestion of 
soil/dust, and dermal absorption. For other more volatile hydrocarbons, such as BTEX, inhalation of 
vapour is considered the major exposure pathway. 

Radiation exposure typically occurs as an ambient exposure. The ingestion of radioactive material, or 
inhalation of dusts, can lead to significantly increased risk as ionising radiation can directly impact 
internal organs. 

5.5 Potential Receptors of Contamination 

Potential receptors of contamination have been identified as: 

 Future recreational users of the site; 

 Future construction workers on-site;  

 Terrestrial and aquatic ecosystems (onsite and offsite where contaminant migration pathways 
exist); and 

 Offsite human and ecological receptors at land receiving excavation spoil, generated as part 
of the proposed development. 

It is noted that the potential for off-site receptors to be exposed to contamination originating from 
the site depends on the nature and extent of the contamination, soil properties, local surface water 
and groundwater hydrology, and distance to the receptors. If contamination is identified on-site, 
additional investigations may be required to identify and assess the risk to potential off-site receptors. 
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6 DATA QUALITY OBJECTIVES 

6.1 Step 1: State the Problem  

ENV understands that Council intends to develop the site with a constructed wetland, comprising 
three wetland cells with inlet and overflow infrastructure, and a network of walking tracks for public 
recreation access. Landuse at the site will change from undeveloped to public recreation. In 
accordance with the requirements under the State Environmental Planning Policy (Resilience and 
Hazards formerly known as SEPP No 55), a contamination assessment is required to support the 
proposed change of landuse.  

The purpose of the DSI is to assess the potential for contamination to exist as a result of current or 
previous land use and assess the potential risk to human and ecological receptors. 

6.2 Step 2: Identify the Decision(s) 

The principal decisions (questions) for this investigation are: 

 What are the current and previous land uses at the site and is there a potential for 
contamination to exist as a result of associated land use activities?  

 What are the COPC associated with current and historical land uses? 

 Do the concentrations of COPC exceed relevant assessment criteria for the protection of 
potential receptors? 

 Is the site suitable for the proposed residential development from a chemical perspective, or 
is further investigation and/or remediation required?   

6.3 Step 3: Inputs into the Decision(s)  

To address the decisions in Step 2, the following activities were completed: 

 A desktop review of relevant and available information, to gain an understanding of site 
characteristics, history and potential receptors, as well as to identify gaps in the existing data; 

 An inspection of the site and surrounding areas; 

 Completion of boreholes to identify if fill material occurs;  

 Soil sampling and laboratory analysis of COPC; and 

 A radiological survey. 

6.4 Step 4: Define the Study Boundaries 

The study boundaries for the desktop review comprised the property boundaries of the site (Lot 383 
DP728202; however, the study boundaries for the site investigation, soil sampling program and 
radiological survey was limited to the proposed development areas (wetland cells and walking tracks). 
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The extent of the radiological survey and soil sampling program is referred to as the ‘investigation 
area’, which covers approximately 1.7 ha of wetland cell area & walking tracks. The investigation area 
is depicted in Figure 2, Appendix A.  

Temporally, the site investigation and soil sampling program were undertaken over the course of two-
day program (29-30 July 2021) and therefore provides a snapshot only of the current soil conditions.   

6.5 Step 5: Develop the Analytical Approach (Decision Rule) 

6.5.1 Soil sampling program 

The number of discrete soil sampling locations required for site characterisation was determined in 
accordance with the Sampling Design Guidelines (NSW EPA, 1995). Considering the size of the wetland 
cell investigation area (approximately 1.7 ha), a grid size of approximately 30 m, and the number of 
sampling points required for hot spot detection, a total of 27 discrete soil sampling locations were 
established using a systematic grid pattern. An additional judgemental sample was also collected 
based on observations made at the time of the site inspection. Grab Samples were collected from the 
upper soil stratum (0-0.15 mBGL) supplemented by intrusive borehole samples from potential fill 
materials (between 0-1.0 mBGL) at select locations. Ten (10) discrete soil samples were collected from 
select locations along the proposed walking tracks. Laboratory analysis results were compared to 
generic (Tier 1) investigation and screening levels presented in the NEPM (NEPC, 2013). 

A total of twelve (12) boreholes were drilled as part of the contamination assessment (and concurrent 
ASS Investigation) to assess the potential for fill material to occur at the site. 

To characterise the investigation area, the following statistical measures were adopted, with the 
results compared to the adopted assessment criteria: 

 Maximum observed contaminant concentration of each COPC; and.  

 The 95% upper confidence limit (UCL), using the Student’s-t method. 

6.5.2 Radiological Survey 

Radiological sampling was undertaken at regular intervals along existing accessible walking tracks. 

Results of the radiological survey data were compared with investigation trigger criteria adopted from 
the Radiation Protection Series No. 15 Safety Guide - Management of Naturally Occurring Radioactive 
Material (NORM) (RPS 15). The ambient radiation screening levels have been adopted as a screening 
tool for recreational exposure and excavation of soil under the proposed development. If elevated 
radiation levels are found to occur in the material, additional soil sampling may be required. 

6.5.3 Quality Assurance 

The quality assurance (QA) samples obtained and analysed as part of the soil sampling program, and 
their corresponding acceptable limits are presented in Table 5. The QA sampling regime included field 
and laboratory QA samples and was adopted in accordance with the NEPM (NEPC, 2013) and 
Australian Standards 4482.1 and 4482.2 (1999 and 2005, respectively). 
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Table 4: Summary of QA Samples and Acceptable Limits 

QA Sample Type Media Frequency Acceptable Range of Results 

Field Samples 

Intra-laboratory duplicate Soil  1 per 20 primary samples 
Relative percent difference (RPD) 
≤50% 

Inter-laboratory duplicate Soil  1 per 20 primary samples RPD ≤50% 

Laboratory Samples 

Internal duplicate Soil  1 per 10 primary samples Laboratory specified 

Matrix Spike Soil  1 per sampling batch (20 samples)  Laboratory specified 

Surrogate Spike Soil  1 per sampling batch (20 samples)  Laboratory specified 

Control Sample Soil  1 per sampling batch (20 samples) Laboratory specified 

Laboratory Blank Soil  1 per sampling batch (20 samples)  Results <LOR 

6.6 Step 6: Specify the Performance or Acceptance Criteria 

6.6.1 Soil Physiochemical Parameters 

Assessment criteria were adopted from Tier 1 investigation levels outlined in Schedule B(1) Guideline 
on Investigation Levels For Soil and Groundwater (NEPC, 2013) and included: 

 Health investigation levels (HILs) and health screening levels (HSLs): exposure setting C – 
Public Open Space, with recreational areas that are fully accessible to the public. This landuse 
may feature lawns, gardens, vegetated areas and walkways, with some limited areas of 
hardstand and some areas of exposed soil. 

 Ecological investigation levels (EILs) and ecological screening levels (ESLs) for public open 
space. Site-specific EILs were calculated for selected metals (aged ≥2 years) using the NEPM 
toolbox/EIL calculator. For these calculations, reasonably expected default values were 
adopted for pH, cation exchange capacity (CEC), clay content and total organic carbon (TOC), 
based on modelled soil properties in eSPADE1 (Environment, Energy and Science, 2021). 
Generic EILs presented in the NEPM (2013) were also adopted for selected chemicals. 

Calculated EILs are provided as Appendix F. 

N.B. the investigation levels contained within the NEPM (NEPC, 2013) have been established through 
toxicity tests and field and laboratory experiments. In some cases, insufficient data currently exist to 
provide thresholds. In these cases, the laboratory analysis result data is simply used as an indicator of 
the presence and extent of contamination. 

 
1 Soil properties used for EIL calculations: CEC of 6.5 cmolc/kg dwt, pH of 4.2, clay content of 10 %, and organic 
carbon content (OC) of 1.7 %. 
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6.6.2 Radiological Survey Screening Criteria 

Section 4.8 Site Remediation and Close-out Requirements of RPS 15 presents a criterion for a radiation 
dose of 1 mSv/annum (equivalent dose of 1.37 uSv/h, adopting a plausible exposure time of up to two 
(2) hours per day, seven (7) days per week for recreational landuse (as set out in the NEPM)) above 
typical regional background concentrations. The maximum recorded background radiation level was 
0.19 uSv/h. On this basis, a trigger value of 1.56 uSv/h has been adopted for the investigation 
(background + maximum annual variation).  A summary of the calculations is presented as Table 4. 

Table 5: Calculated Radiation Trigger Value 

Equivalent Units Recorded Background 
Levels 

Maximum Annual Dose 
Above Background 

Levels1 

Calculated Trigger Value 
(Background + Dose of 

1mSv/annum)2 
Millisieverts / 

annum 
1.66 mSv/annum 1 mSv/annum 2.66 mSv/annum 

Micro sieverts / 
hour 

0.10 - 0.19 uSv/h 1.37 uSv/h 1.56 uSv/h 

Notes: 

1. Assumes a HIL-C exposure setting of 2 hours/day, 7 days/week as set out in the NEPM. 
2. Radiation Protection Series No. 15 Safety Guide - Management of Naturally Occurring Radioactive Material (NORM) 

(RPS 15) criteria for closeout of sites (1mSv/annum above background levels). 

The calculated trigger value has also been adopted as a screening tool for investigation of materials 
to be excavated as part of the proposed development. If the sub-surface soils report measurements 
of elevated radiation, additional soil sampling will be required. 

6.7 Step 7: Optimise the Design for Obtaining Data 

The sampling regime was designed to collect soil data from surface soils and fill material within the 
investigation area and with reference to the proposed constructed wetland and walking track 
footprint. The design incorporated guidance and requirements presented in NEPC (2013) and 
Australian Standard (2005), as well as other current industry standards relating to the objectives of 
the assessment. To optimise the design of the investigation, the sampling and analytical program was 
devised to specifically target information required to meet the DSI objectives. 

The sampling plan was reviewed and revised while onsite to address additional contamination sources 
onsite (illegal dumping point) and accessibility where parts of the site featured heavy vegetation or 
(potentially) occupied campsites were situated. 
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7 SITE INVESTIGATION METHODOLOGY 

7.1 Soil Sampling and Analysis Plan 

The field sampling program was designed to comprise the collection of soil samples from the upper 
soil stratum (0 – 0.15 mBGL) at 27 discrete locations from the wetland cell envelopes (S-01 to S-27). 
An additional sample (S-28) was also collected where building and/or demolition waste (comprising 
possible ACM and painted timber) was observed in the south-eastern portion of the site, during the 
site inspection and field sampling program. A sample of the potential ACM (S-28_AS) was collected 
and analysed for asbestos in material (presence/absence). 

A shovel was used to hand-dig a small test pit to 0.3 mBGL, approximately 1 m in each direction from 
the location of S-28. No further waste materials were encountered. 

A total of twelve (12) boreholes were undertaken as part of this DSI and the concurrent ASS 
investigation. Borehole locations were selected to provide an even distribution across the proposed 
wetland excavation area. The subsurface profile was logged to identify if, and to what extent, fill 
materials occurred at the site.  

Boreholes BH1 and BH2 from the ASS investigation encountered potential fill material in the upper 
stratum. It is noted that the boreholes BH1 and BH2 were situated outside of the potential excavation 
envelope (due to limited access). As such, no fill material is expected to be disturbed as part of the 
wetland construction. Samples S-2_0.4, S-3_0.5, and S-6_0.4 were collected from boreholes in the 
northern portion of the site, near to BH2, to consider the potential for fill materials to occur in the 
wetland envelope. 

No boreholes were undertaken across the walking track areas in the western portion of the site. 
Surface soils encountered during the sampling program appeared to be natural and no significant 
ground disturbances are anticipated outside of the wetland cell envelopes. 

To assess the proposed walking tracks, a walkover of the proposed track locations was undertaken. 
Ten (10) discrete soil samples were collected from select locations (TS-01 to TS-10). Soil samples were 
collected from the upper soil stratum (0 – 0.15 mBGL) to address the potential for contamination to 
occur in these areas.  

Sampling locations are depicted in Figures 4a and 4b, Appendix A. The soil sampling methodology is 
summarised in Table 6.  

Table 6: Soil Sampling Methodology 

Activity Details 

Soil Sampling  Surface samples were collected from 38 discrete locations, 27 of these (S-1 to 
S-27) established based on a systematic sampling pattern across the wetland 
area and 10 of these (TS-01 to TS-10) from select points along the approximate 
1,500 linear m of proposed walking tracks. 

 An additional soil sample (S-28) and fibre cement board sample (S-28_AS) were 
collected from soils were building/demolition waste including potential ACM 
and painted timber was identified in the sou-east portion of the site. 
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Activity Details 

 Three (3) samples were collected from potential fill materials encountered 
during the borehole drilling program (S-2_0.4, S-3_0.5, and S-6_0.4). 

 At each discrete sampling location, soil was loosened with a shovel and 
samples collected using a fresh pair of disposable nitrile gloves. Organic matter 
such as leaves and twigs were removed from the sample as much as practically 
possible prior to collection.   

 Samples were collected by appropriately qualified Environmental Scientists 
from ENV Solutions. 

Field QA Samples  Field duplicates were collected and analysed in accordance with NEPC (2013) 
and Australian Standard (2005). 

 Three sets of field duplicates were collected, each set including intra- and 
inter-laboratory duplicate samples. 

Laboratory Analysis  28 primary samples and two (2) sets of duplicates were analysed for metals. 

 10 primary samples and one (1) set of duplicates were analysed for a 
broadscale analytical suite including Metals, OCPs, OPPs, BTEX, TRHs, PAHs, 
PCBs, Phenols, Cyanide and asbestos fines. 

Sample Preservation 
and Transport 

 Samples were placed in laboratory-supplied sample jars, with no headspace. 

 Each sample was labelled with the project number, sampling date and unique 
sample identifier, and immediately placed into a chilled ice box, pending 
dispatch to the laboratory. 

 Samples were transported to a laboratory accredited by the National 
Association of Testing Authorities (NATA) for the required analysis, and with 
accompanying chain of custody (COC) documentation. 

Decontamination 
Procedure 

 Any reusable equipment was cleaned between sampling locations using a triple 
wash procedure. This involved preliminary washing with potable water, further 
washing with phosphate-free detergent (Decon 90), and final rinsing with 
potable water.   

7.2 Radiological Survey 

A radiological survey was undertaken at the site comprising dose rate measurements at defined 
points, as well as offsite measurements at Gilmore Crescent, Cowper Street (northern and southern 
entry to the site), Daniel Street, and Massinger Street to establish local background radiation levels 
(allowing for screening criteria to be calculated). At each measurement location, radiation dose levels 
were measured using an ISO 9001 compliant dosimeter (SOEKS 01M Dosimeter). Measurements were 
recorded at 1.0 m above the ground surface after a measurement time of 1 minute (allowing for 
readings to stabilise). All readings were taken in accordance with the methodology set out in the 
SOEKS 01M user manual. 
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7.3 Justification of Sampling Design and Analysis Plan  

Justification for the sampling design and analysis plan is as follows: 

 The number of discrete sampling locations was established in accordance with the Sampling 
Design Guidelines (NSW EPA, 1995), and involved the collection of soil samples from within 
the proposed wetland excavation footprint.  

 Field-based sampling locations, including stratum and depth, were based on the results of the 
site history review, site inspection observations and identified COPC; 

 Subsurface samples were collected from boreholes where potential fill material was 
encountered; 

 Due to the fact that the site has largely remained undeveloped, broadscale analysis of 10 
discrete samples was considered sufficient to assess to assess the risk of contamination from 
uncontrolled fill and illegal dumping activities; 

 Additional samples (S-28 and S-28_AS) were collected from soil and of fibre cement board 
where construction/demolition debris were encountered in the south-eastern portion of the 
site;  

 COPC include contaminants that are persistent in the environment have potential to exist in 
uncontrolled fill material imported to the site or have been illegally dumped at the site; and 

 Survey of ambient radiation levels is considered a suitable screening tool to provide practical 
and economically effective identification of radiation hotspots (i.e. locations where mineral 
sand processing tailings have been used as fill). If elevated radiation is encountered, samples 
may be required. 

 Due to the revised wetland design, samples TS-01, TS-02, TS-03 & TS-04 are located in the 
neighbouring allotment Lot 457 DP1087879 targeting the walking tracks. The walking tracks 
are not include in the revised wetland design.    
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8 RESULTS 

8.1 Laboratory Analysis Results 

Laboratory analysis results reported concentrations of metals within expected background 
concentrations with exception of slightly elevated concentrations of lead in S-02, S-02_0.4, S-06, S-08 
and S-09. Noting that these elevated concentrations were substantially lower than the adopted 
assessment criteria. No OCPs, OPPs, BTEX, PAH, PCBs, Cyanide or Asbestos were detected (i.e. 
concentrations below the laboratory limit of reporting [LOR]). 

A TRH F3 Fraction of 680 mg/kg was reported for sample S-25, exceeding the adopted ecological 
screening level of 300 mg/kg. All other reported TRH concentrations were less than the assessment 
criteria, with majority of samples supporting concentrations below the LOR. 

In consideration of the TRH F3 Fraction of 680 mg/kg reported for sample S-25, four (4) samples (S-
16, S-24, S-56 and S-27) collected from adjacent sampling locations were scheduled for TRH analysis. 

The analytical results reported detectable concentrations of F3 and F4 fraction hydrocarbons, 
however, all concentrations were less than the assessment criteria. 

Laboratory analysis of TRH using the silica gel method was subsequently requested for samples S-25 
and S-26 (sample supporting the greatest concentrations of TRH) to remove naturally occurring 
hydrocarbons and only show mineral (petroleum based) hydrocarbons. The silica gel analysis results 
(all non-detect with exception of an F3 Fraction of 100 mg/kg (at the LOR) for S-25) indicated that TRH 
concentrations detected on-site are naturally occurring, polar compounds and are not associated with 
previous or current land use activities.  The source of the compounds is unknown but may be 
associated with periodic inundation of the investigation area with surface water containing tannins.    

Laboratory analysis results are provided in Appendix D. Laboratory issued reports and certificates are 
provided as Appendix E. 

8.2 Radiological Survey Results 

Radiation dose measurements were recorded at the locations presented in Figure 5, Appendix A. The 
recorded dose rates ranged between 0.09 uSv/h and 0.25 uSv/h. Noted to be less than the calculated 
screening threshold of 1.56 uSv/h. 

Further to discrete measurements, radiation levels were observed while navigating across the site to 
consider the potential for discrete hotspots of fill materials to exist. 

Elevated dose readings of up to 1.01 uSv/h were noted while navigating to TS-10, upon review of GPS 
location data, these elevated readings appeared to be confined to the Massinger Street Road reserve. 

Regardless, the elevated readings were compared to the calculated screening criteria (1.56 uSv/h) and 
noted to be within acceptable limits for the proposed landuse. 

The survey measurements and locations are presented in Figure 5 Appendix A. 
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8.3 QA/AC Results 

Quality assurance and quality control (QA/QC) involved an assessment of the completeness, 
comparability, representativeness, precision and accuracy of the investigation and collected data. 
QA/QC indicators and results are presented in Table 7. 

Table 7: Summary of QA/QC Indicators and Results 

QA/QC Indicator Compliance Details 

Details of Sampling 
Team 

Yes  Field sampling was undertaken by ENV’s appropriately qualified 
Environmental Scientists Ben Pieterse and Rob Todhunter 

Sampling Plan 
Adhered To 

Yes  All planned samples were collected and hence a complete dataset 
obtained  

Decontamination 
of Equipment 

Yes  Reusable equipment was cleaned between sampling locations using 
potable water  

Sample Collection Yes  Laboratory supplied jars used (no headspace). 

 Collected samples placed in cooler box with ice. 

 Each sample labelled with a unique sample ID. 

 Samples collected in accordance with the methodology detailed in 
Section 7.1. 

Chain of Custody Yes  COC was completed with full and demonstrable delivery of 
samples. COC documentation is presented in Appendix E. 

Holding Times Yes  Samples analysed within the laboratory specified holding times. 

Sufficient 
Duplicates 
Analysed 

Yes  Field duplicates (inter- and intra-laboratory) collected in 
accordance with NEPC (2013) and Australian Standard (2005), with 
a ratio of 1 duplicate per 20 primary samples. 

 Field duplicates were collected with the following primary samples:   

 S-6_0.4: QA1 and QA1A 

 TS-2: QA2 and QA2A 

 S-28: QA3 and QA3A 

Field Duplicate 
Results – Relative 
Percentage 
Difference (RPD) 

Yes  RPD calculated between the primary sample and each of the 
corresponding duplicates. The calculated RPDs are tabulated and 
presented in Appendix D. The majority of calculated RPDs were 
below the acceptable threshold of ≤ 50% or could not be calculated 
as one (1) or more of the sample pair supported analyte 
concentrations below the LOR. Two RPD exceedances were noted, 
each of these RPD exceedances were deemed a result of 
concentrations <10 times the LOR. 

Analyses NATA 
accredited 

Yes  Primary samples were analysed by Envirolab in Sydney, which is 
NATA accredited for the analyses required. 

 Intra-laboratory samples analysed by the NATA accredited 
laboratory Eurofins.  

Laboratory Internal 
QC 

Yes  Satisfactory internal quality control data reported. 
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QA/QC Indicator Compliance Details 

 Analytical methods used are presented in the Laboratory Reports, 
Appendix E. 

8.4 Summary of Data Usability 

Based on the QA/AC results presented in Section 8.3 and the RPD results table (Appendix D), the 
accuracy, completeness and comparability of the analytical results is considered suitable to meet the 
objectives of this assessment, and to provide sufficient confidence in the primary dataset for 
interpretative purposes. N.B. no data has been excluded from the soil data sets for interpretation. 
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9 DISCUSSION 

A review of the analytical results indicated that all COPC concentrations were less than the adopted 
assessment criteria (and below the LOR for most analytes) with exception of an elevated TRH F3 
Fraction concentration, supported by sample S-25 (680 mg/kg, exceeding the ecological screening 
level of 300 mg/kg). In consideration of the TRH F3 Fraction of 680 mg/kg reported for sample S-25, 
four (4) samples (S-16, S-24, S-56 and S-27) collected from adjacent sampling locations were scheduled 
for TRH analysis. The analytical results reported detectable concentrations of F3 and F4 fraction 
hydrocarbons, however, all concentrations were less than the assessment criteria. 

As there were no field indicators of hydrocarbon contamination observed during the site investigation, 
it was considered likely that the aforementioned detectable TRH concentrations are attributable to 
natural sources. As such, Samples S-25 and S-26 were scheduled for analysis of TRH using the silica gel 
method to remove naturally occurring hydrocarbons and only show mineral (petroleum based) 
hydrocarbons. The silica gel analysis results (all non-detect with exception of an F3 Fraction of 100 
mg/kg (at the LOR) for S-25) indicated that TRH concentrations detected on-site are naturally 
occurring, polar compounds and are not associated with previous or current land use activities.  The 
source of the compounds is unknown but may be associated with periodic inundation of the 
investigation area with surface water containing tannins.    

The radiological survey observed elevated radiation dose rates readings of up to 1.01 uSv/h while 
navigating along the eastern boundary of the site. A review of geographic data indicated that the area 
supporting elevated radiation levels was confined to the Massinger Street road reserve. Regardless, 
the elevated readings were compared to the calculated screening criteria (1.56 uSv/h) and noted to 
be within acceptable limits for the proposed landuse. 

During the site investigation program, a small amount of potential ACM (fibrous cement board) and 
painted timber was observed the south-eastern portion of the site (sample location S-28). The 
potential ACM material was sampled along with a soil sample collected from below the refuse 
materials. No asbestos was detected in the either the material or soil sample and all COPC analysed 
were below the assessment criteria. 

Investigative boreholes were undertaken as part of this DSI and the concurrent ASS investigation. The 
subsurface profile was logged to identify if, and to what extent, fill materials occurred at the site. 

Boreholes BH-1 and BH2 from ENVs ASS investigation encountered potential fill material in the upper 
stratum. It is noted that the boreholes BH1 and BH2 were situated outside of the potential excavation 
envelope (due to limited access). As such, no fill material is expected to be disturbed as part of the 
wetland construction. Samples S-2_0.4, S-3_0.5, and S-6_0.4 were collected from boreholes in the 
northern portion of the site, near to BH2, to consider the potential for fill materials to occur in the 
Wetland envelope. No evidence of fill material was evident from the analytical results. As such, no fill 
material is expected to be disturbed as part of the wetland construction. 
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10 CONCLUSION 

ENV has conducted a DSI to support the development of a multi cell wetland and recreational tracks 
at the site. A desktop site history review was undertaken, followed by a site investigation, soil sampling 
program and radiological survey. 

A total of 41 primary soil samples were collected and analysed for the COPC associated with plausible 
contamination sources. Ten of these samples were additionally schedules for a broadscale analysis 
suite to consider the potential for a wide range of contaminants to occur in uncontrolled fill materials 
and illegally dumped waste. 

Anthropogenic refuse was identified to occur in the south-eastern potion of the site. Refuse materials 
included fibrous cement board which was sampled and analysed for asbestos (results were negative). 

A review of the sample analysis results indicated that the concentrations of all targeted analytes were 
reported to be well below the adopted assessment criteria, with exception of F3 Fraction 
hydrocarbons supported by sample S-25 (680 mg/kg exceeding the adopted ESL of 300 mg/kg). 
Additional TRH analysis of samples collected from adjacent sample points and the results of a silica gel 
clean-up analysis indicated that hydrocarbons supported by S-25 were attributable to naturally 
occurring hydrocarbons, and thus, have not been considered a concern. 

Investigative boreholes were completed as part of the concurrent ASS investigation and throughout 
the wetland envelope. No fill materials were identified to occur within the proposed wetland. On this 
basis, no fill materials are expected to be disturbed during excavations for construction of the 
proposed wetland. 

Radiological survey results were compared to screening criteria calculated for public and recreational 
landuse. All radiation readings across the site were less than the assessment criteria and were 
recorded at levels relatively consistent with offsite background levels. 

On the basis of the information presented in this report, the site is considered suitable from a 
contamination perspective for the proposed wetland development (i.e. recreational landuse). 
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Image source: SIXMaps (2015)

Figure 1 – Site Location
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 
0          450m        900 m



Image source: SIXMaps (2015)

Figure 2 – Existing Site Layout
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 
0             50          100 m



Image source: SIXMaps (2015) & Planit Consulting (2021)

Figure 3 – Proposed Development
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 
0            50           100 m



Image source: Google Earth

Figure 4a Wetland Sample Locations
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

0            35m          70 m



Image source: SIXMaps (2015) & Planit Consulting (2021)

Figure 4b – Walking Track Sample Locations
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 
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Image source: SIXMaps (2015) & Planit Consulting (2021)

Figure 5 – Radiological Survey Results
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 
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Image source: Byron LEP (2014)

Figure 6 – Landuse Zoning
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 



Site Location (Approximate) 

Image source: GeoLink (2007)

Figure 7 – Drainage and Flood Risk
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Strategic Investigation Boundary (Approximate) 



Image source: WaterNSW (2021)

Figure 8 – Groundwater Resources
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 



Image source: GeoLink (2007)

Figure 9 – Acid Sulfate Soil Risk
Sandhills Wetland

Cowper Street, Byron Bay, NSW

Project: 216010
Client: Byron Shire Council

Assessment Date: 29-30 June 2021  

Site Location (Approximate) 

Strategic Investigation Boundary (Approximate) 
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APPENDIX C 
Photolog 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
 

Byron Shire Council 
 

Sandhills Wetland - Cowper Street, Byron Bay, NSW Detailed Site Investigation 

 

Detailed Site Investigation 1 

Photo No. Date 

 

1 29-30 July 2021 

Description 
Image showing inert refuse at 
the location of TS-2. 

 

Photo No. Date 

 

2 29-30 July 2021 

Description 
Image showing inert refuse in 
the north-western portion of the 
site. 

 
 
 
 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
 

Byron Shire Council 
 

Sandhills Wetland - Cowper Street, Byron Bay, NSW Detailed Site Investigation 

 

Detailed Site Investigation 2 

Photo No. Date 

 

3 29-30 July 2021 

Description 
Image showing scalded 
vegetation at the location of S-
25. 

 

Photo No. Date 

 

4 29-30 July 2021 

Description 
Image showing Geiger counter 
reading at TS-1. 

 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
 

Byron Shire Council 
 

Sandhills Wetland - Cowper Street, Byron Bay, NSW Detailed Site Investigation 

 

Detailed Site Investigation 3 

 
 
 

Photo No. Date 

 

5 29-30 July 2021 

Description 
Image showing the ground 
surface at the location of S-20. 

 

Photo No. Date 

 

6 29-30 July 2021 

Description 
Image showing field duplicates 
QA2 & QA2A being collected 
with primary sample TS-2. 

 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
 

Byron Shire Council 
 

Sandhills Wetland - Cowper Street, Byron Bay, NSW Detailed Site Investigation 

 

Detailed Site Investigation 4 

 
 
 

Photo No. Date 

 

7 29-30 July 2021 

Description 
Image showing a campsite in 
the central-north of the site. 

 

Photo No. Date 

 

8 29-30 July 2021 

Description 
Image showing possible ACM 
at the location of sample S-28. 

 



 

PHOTOGRAPHIC LOG 

Client Name Site Location Project 
 

Byron Shire Council 
 

Sandhills Wetland - Cowper Street, Byron Bay, NSW Detailed Site Investigation 

 

Detailed Site Investigation 5 

 

Photo No. Date 

 

9 29-30 July 2021 

Description 
Image showing the soil profile 
at the location of S-6, a 1.0 m 
profile is shown, comprising 
natural silty sand (left) 
overlaying sands. 

 

Photo No. Date 

 

10 29-30 July 2021 

Description 
Image showing typical site 
vegetation cover at the location 
of S-18 
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Laboratory Results and RPD Tables 
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Detect - mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % mg/kg
EQL 0.2 0.5 1 2 1 3 25 25 50 50 100 100 50 5 0.1 0.1 0.5
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand
   >=0m, <1m
   >=1m, <2m
   >=2m, <4m
   >=4m
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil 50 85 70 105 180 120 120 300 2,800
   >=0m, <2m 50 85 70 105 180 120 120 300 2,800
NEPM 2013 Table 1A(1) HILs Rec C Soil 10

Field ID Date Matrix Type
S-01 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 9.5 <0.5
S-02 29/06/2021 Soil <0.1 19
S-02_0.4 29/06/2021 Soil <0.1 26
S-03 29/06/2021 Soil <0.1 17
S-03_0.5 29/06/2021 Soil <0.1 5.8
S-04 29/06/2021 Soil <0.1 42
S-05 29/06/2021 Soil <0.1 9.6
S-06 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 42 <0.5
S-06_0.4 29/06/2021 Soil <0.1 17
S-07 29/06/2021 Soil <0.1 37
S-08 29/06/2021 Soil <0.1 49
S-09 29/06/2021 Soil <0.1 41
S-10 29/06/2021 Soil <0.1 49
S-11 29/06/2021 Soil <0.1 31
S-12 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 15 <0.5
S-13 29/06/2021 Soil <0.1 49
S-14 29/06/2021 Soil <0.1 46
S-15 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 26 <0.5
S-16 29/06/2021 Soil <50 <100 <100 <50 <0.1 21
S-17 29/06/2021 Soil <0.1 21
S-18 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 9.5 <0.5
S-19 29/06/2021 Soil <0.1 35
S-20 29/06/2021 Soil <0.1 17
S-21 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 100 <100 100 <5 <0.1 20 <0.5
S-22 29/06/2021 Soil <0.1 22
S-23 29/06/2021 Soil <0.1 43
S-24 29/06/2021 Soil <50 170 150 320 <0.1 49
S-25 29/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 680 390 1,100 <5 <0.1 55 <0.5
S-25 Silica <50 100 <100
S-26 29/06/2021 Soil <50 180 170 340 <0.1 59
S-26 Silica <50 <100 <100
S-27 29/06/2021 Soil <50 <100 <100 <50 <0.1 47
S-28 30/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 35 <0.5
S-28 AS 30/06/2021 Other 0
TS-01 30/06/2021 Soil <0.1 19
TS-02 30/06/2021 Soil <0.1 11
TS-03 30/06/2021 Soil <0.1 8.9
TS-04 30/06/2021 Soil <0.1 20
TS-05 30/06/2021 Soil <0.1 10
TS-06 30/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50 <5 <0.1 22 <0.5
TS-07 30/06/2021 Soil <0.1 12
TS-08 30/06/2021 Soil <0.1 16
TS-09 30/06/2021 Soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 130 160 290 <5 <0.1 37 <0.5
TS-10 30/06/2021 Soil <0.1 37

Environmental Standards                                                                                                    
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand                         
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
NEPM 2013 Table 1A(1) HILs Rec C Soil

Asbestos Benzene, Toluene, Ethylbenze & Xylenes (BTEX) Total Recoverable Hydrocarbons (TRH) Inorganics

1 of 5 
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EQL
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand
   >=0m, <1m
   >=1m, <2m
   >=2m, <4m
   >=4m
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
   >=0m, <2m
NEPM 2013 Table 1A(1) HILs Rec C Soil

Field ID Date Matrix Type
S-01 29/06/2021 Soil
S-02 29/06/2021 Soil
S-02_0.4 29/06/2021 Soil
S-03 29/06/2021 Soil
S-03_0.5 29/06/2021 Soil
S-04 29/06/2021 Soil
S-05 29/06/2021 Soil
S-06 29/06/2021 Soil
S-06_0.4 29/06/2021 Soil
S-07 29/06/2021 Soil
S-08 29/06/2021 Soil
S-09 29/06/2021 Soil
S-10 29/06/2021 Soil
S-11 29/06/2021 Soil
S-12 29/06/2021 Soil
S-13 29/06/2021 Soil
S-14 29/06/2021 Soil
S-15 29/06/2021 Soil
S-16 29/06/2021 Soil
S-17 29/06/2021 Soil
S-18 29/06/2021 Soil
S-19 29/06/2021 Soil
S-20 29/06/2021 Soil
S-21 29/06/2021 Soil
S-22 29/06/2021 Soil
S-23 29/06/2021 Soil
S-24 29/06/2021 Soil
S-25 29/06/2021 Soil
S-25 Silica
S-26 29/06/2021 Soil
S-26 Silica
S-27 29/06/2021 Soil
S-28 30/06/2021 Soil
S-28 AS 30/06/2021 Other
TS-01 30/06/2021 Soil
TS-02 30/06/2021 Soil
TS-03 30/06/2021 Soil
TS-04 30/06/2021 Soil
TS-05 30/06/2021 Soil
TS-06 30/06/2021 Soil
TS-07 30/06/2021 Soil
TS-08 30/06/2021 Soil
TS-09 30/06/2021 Soil
TS-10 30/06/2021 Soil

Environmental Standards                                                                                                    
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand                         
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
NEPM 2013 Table 1A(1) HILs Rec C Soil
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
4 0.4 1 1 1 0.1 1 1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

100 180

300 90 17,000 600 80 1,200 30,000 400

<4 <0.4 1 <1 2 <0.1 <1 5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 <0.4 18 33 97 <0.1 13 96 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
4 <0.4 35 36 87 <0.1 35 81 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 <1 <1 1 <0.1 <1 4 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 <1 <1 <1 <0.1 <1 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
7 <0.4 11 18 82 <0.1 3 72 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 <1 2 2 <0.1 <1 9 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
6 <0.4 13 14 130 <0.1 3 63 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 4 <1 4 <0.1 <1 2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 8 2 8 <0.1 1 21 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 <0.4 13 12 41 <0.1 3 65 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 10 12 63 <0.1 3 45 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
6 <0.4 23 8 33 <0.1 4 83 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 6 2 7 <0.1 1 15 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 3 2 4 <0.1 <1 11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
9 <0.4 25 7 24 <0.1 5 25 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
7 <0.4 21 5 22 <0.1 6 23 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 6 3 13 <0.1 2 17 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 6 4 10 <0.1 2 6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 8 5 24 <0.1 2 18 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 4 <1 2 <0.1 <1 5 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 8 3 15 <0.1 2 12 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 5 2 3 <0.1 <1 14 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 7 2 6 <0.1 1 12 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 7 <1 6 <0.1 2 7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 18 3 14 <0.1 3 21 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 <0.4 17 5 20 0.1 5 19 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 9 2 12 0.1 5 6 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 14 4 18 0.1 5 8 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 5 3 13 <0.1 3 7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 7 3 21 <0.1 2 10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

6 <0.4 9 3 6 <0.1 <1 12 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 1 <1 2 <0.1 <1 2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 <1 <1 1 <0.1 <1 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 6 8 15 <0.1 3 110 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 <1 <1 <1 <0.1 <1 1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
8 <0.4 10 19 13 <0.1 4 33 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 <1 <1 <1 <0.1 <1 2 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<4 <0.4 8 3 9 <0.1 1 17 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
5 <0.4 12 13 26 0.3 3 22 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<4 <0.4 13 7 20 <0.1 3 32 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Organochlorine PesticidesMetals
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EQL
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand
   >=0m, <1m
   >=1m, <2m
   >=2m, <4m
   >=4m
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
   >=0m, <2m
NEPM 2013 Table 1A(1) HILs Rec C Soil

Field ID Date Matrix Type
S-01 29/06/2021 Soil
S-02 29/06/2021 Soil
S-02_0.4 29/06/2021 Soil
S-03 29/06/2021 Soil
S-03_0.5 29/06/2021 Soil
S-04 29/06/2021 Soil
S-05 29/06/2021 Soil
S-06 29/06/2021 Soil
S-06_0.4 29/06/2021 Soil
S-07 29/06/2021 Soil
S-08 29/06/2021 Soil
S-09 29/06/2021 Soil
S-10 29/06/2021 Soil
S-11 29/06/2021 Soil
S-12 29/06/2021 Soil
S-13 29/06/2021 Soil
S-14 29/06/2021 Soil
S-15 29/06/2021 Soil
S-16 29/06/2021 Soil
S-17 29/06/2021 Soil
S-18 29/06/2021 Soil
S-19 29/06/2021 Soil
S-20 29/06/2021 Soil
S-21 29/06/2021 Soil
S-22 29/06/2021 Soil
S-23 29/06/2021 Soil
S-24 29/06/2021 Soil
S-25 29/06/2021 Soil
S-25 Silica
S-26 29/06/2021 Soil
S-26 Silica
S-27 29/06/2021 Soil
S-28 30/06/2021 Soil
S-28 AS 30/06/2021 Other
TS-01 30/06/2021 Soil
TS-02 30/06/2021 Soil
TS-03 30/06/2021 Soil
TS-04 30/06/2021 Soil
TS-05 30/06/2021 Soil
TS-06 30/06/2021 Soil
TS-07 30/06/2021 Soil
TS-08 30/06/2021 Soil
TS-09 30/06/2021 Soil
TS-10 30/06/2021 Soil

Environmental Standards                                                                                                    
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand                         
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
NEPM 2013 Table 1A(1) HILs Rec C Soil
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<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Organophosphorous PesticidesOrganochlorine Pesticides
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 216010 - Sandhills Wetland DSI Analytical Results table

 

EQL
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand
   >=0m, <1m
   >=1m, <2m
   >=2m, <4m
   >=4m
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
   >=0m, <2m
NEPM 2013 Table 1A(1) HILs Rec C Soil

Field ID Date Matrix Type
S-01 29/06/2021 Soil
S-02 29/06/2021 Soil
S-02_0.4 29/06/2021 Soil
S-03 29/06/2021 Soil
S-03_0.5 29/06/2021 Soil
S-04 29/06/2021 Soil
S-05 29/06/2021 Soil
S-06 29/06/2021 Soil
S-06_0.4 29/06/2021 Soil
S-07 29/06/2021 Soil
S-08 29/06/2021 Soil
S-09 29/06/2021 Soil
S-10 29/06/2021 Soil
S-11 29/06/2021 Soil
S-12 29/06/2021 Soil
S-13 29/06/2021 Soil
S-14 29/06/2021 Soil
S-15 29/06/2021 Soil
S-16 29/06/2021 Soil
S-17 29/06/2021 Soil
S-18 29/06/2021 Soil
S-19 29/06/2021 Soil
S-20 29/06/2021 Soil
S-21 29/06/2021 Soil
S-22 29/06/2021 Soil
S-23 29/06/2021 Soil
S-24 29/06/2021 Soil
S-25 29/06/2021 Soil
S-25 Silica
S-26 29/06/2021 Soil
S-26 Silica
S-27 29/06/2021 Soil
S-28 30/06/2021 Soil
S-28 AS 30/06/2021 Other
TS-01 30/06/2021 Soil
TS-02 30/06/2021 Soil
TS-03 30/06/2021 Soil
TS-04 30/06/2021 Soil
TS-05 30/06/2021 Soil
TS-06 30/06/2021 Soil
TS-07 30/06/2021 Soil
TS-08 30/06/2021 Soil
TS-09 30/06/2021 Soil
TS-10 30/06/2021 Soil

Environmental Standards                                                                                                    
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand                         
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
NEPM 2013 Table 1A(1) HILs Rec C Soil
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.2 0.1 0.1 0.1 0.1 0.05 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.05 0.1 0.1 0.1 0.1

170
0.7
0.7

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1

Polycyclic Aromatic Hydrocarbons Polychlorinated Biphenyls (PCB)
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 216010 - Sandhills Wetland DSI Analytical Results table

 

EQL
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand
   >=0m, <1m
   >=1m, <2m
   >=2m, <4m
   >=4m
NEPM 2013 Table 1B(5) Generic EIL - Urban Res & Public Open Space
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
   >=0m, <2m
NEPM 2013 Table 1A(1) HILs Rec C Soil

Field ID Date Matrix Type
S-01 29/06/2021 Soil
S-02 29/06/2021 Soil
S-02_0.4 29/06/2021 Soil
S-03 29/06/2021 Soil
S-03_0.5 29/06/2021 Soil
S-04 29/06/2021 Soil
S-05 29/06/2021 Soil
S-06 29/06/2021 Soil
S-06_0.4 29/06/2021 Soil
S-07 29/06/2021 Soil
S-08 29/06/2021 Soil
S-09 29/06/2021 Soil
S-10 29/06/2021 Soil
S-11 29/06/2021 Soil
S-12 29/06/2021 Soil
S-13 29/06/2021 Soil
S-14 29/06/2021 Soil
S-15 29/06/2021 Soil
S-16 29/06/2021 Soil
S-17 29/06/2021 Soil
S-18 29/06/2021 Soil
S-19 29/06/2021 Soil
S-20 29/06/2021 Soil
S-21 29/06/2021 Soil
S-22 29/06/2021 Soil
S-23 29/06/2021 Soil
S-24 29/06/2021 Soil
S-25 29/06/2021 Soil
S-25 Silica
S-26 29/06/2021 Soil
S-26 Silica
S-27 29/06/2021 Soil
S-28 30/06/2021 Soil
S-28 AS 30/06/2021 Other
TS-01 30/06/2021 Soil
TS-02 30/06/2021 Soil
TS-03 30/06/2021 Soil
TS-04 30/06/2021 Soil
TS-05 30/06/2021 Soil
TS-06 30/06/2021 Soil
TS-07 30/06/2021 Soil
TS-08 30/06/2021 Soil
TS-09 30/06/2021 Soil
TS-10 30/06/2021 Soil

Environmental Standards                                                                                                    
NEPM 2013 Table 1A(3) Rec C Soil HSL for Vapour Intrusion, Sand                         
NEPM 2013 Table 1B(6) ESLs for Urban Res, Coarse Soil
NEPM 2013 Table 1A(1) HILs Rec C Soil

Pesticides
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.1 0.1 0.1 0.1 0.1 25 50 100 100

1

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100
<50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 110

<50 <100 180
<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 130 740

<50 <100 190

<50 <100 <100
<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100

<0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 170

Total Petroleum Hydrocarbons (TPH)Polychlorinated Biphenyls (PCB)
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table
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Detect mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
EQL 0.1 0.1 0.1 0.2 0.1 0.3 20 20 50 50 100 100 50 0.4 1 1

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50
273158 QA3 30/06/2021 soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50
RPD 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

273158 S-28 30/06/2021 soil 0 <0.2 <0.5 <1 <2 <1 <3 <25 <25 <50 <50 <100 <100 <50
807751 QA3A 30/06/2021 soil 0 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <20 <20 <50 <50 120 <100 120 <0.4 <1 <1
RPD 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit

BTEX TRH Phenols
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.5 0.5 5 0.5 0.5 0.2 1 5 20 1 5 0.5 1 10 0.5 5 1 20

<5
<5

N/A

<5
<0.5 <0.5 <5 <0.5 <0.5 <0.2 <1 <5 <20 <1 <5 <0.5 <1 <10 <0.5 <1 <20

Phenols
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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mg/kg mg/kg % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.05 20 0.1 0.5 2 0.4 1 1 1 0.1 1 1 0.1 0.1 0.05 0.05 0.05 0.05

<0.1 17 <4 <0.4 4 <1 4 <0.1 <1 2 <0.1 <0.1 <0.1
<0.1 16 <4 <0.4 4 <1 4 <0.1 <1 1 <0.1 <0.1 <0.1
N/A 6 N/A N/A 0 N/A 0 N/A N/A 67 N/A N/A N/A

<0.1 17 <4 <0.4 4 <1 4 <0.1 <1 2 <0.1 <0.1 <0.1
<0.05 16 <2 <0.4 5.5 <5 <5 <0.1 <5 <5 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05
N/A 6 N/A N/A 32 N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 35 <0.5 <4 <0.4 7 3 21 <0.1 2 10 <0.1 <0.1 <0.1
<0.1 37 <0.5 <4 <0.4 7 2 19 <0.1 2 8 <0.1 <0.1 <0.1
N/A 6 N/A N/A 0 40 10 N/A 0 22 N/A N/A N/A

<0.1 35 <0.5 <4 <0.4 7 3 21 <0.1 2 10 <0.1 <0.1 <0.1
<0.05 <20 25 <1 2.2 <0.4 11 <5 26 0.1 <5 7.0 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05
N/A 33 N/A N/A 44 N/A 21 N/A N/A 35 N/A N/A N/A

<0.1 11 <4 <0.4 1 <1 2 <0.1 <1 2 <0.1 <0.1 <0.1
<0.1 13 <4 <0.4 <1 <1 1 <0.1 <1 2 <0.1 <0.1 <0.1
N/A 17 N/A N/A N/A N/A 67 N/A N/A 0 N/A N/A N/A

11 <4 <0.4 1 <1 2 <0.1 <1 2 <0.1 <0.1 <0.1
12 <2 <0.4 11 <5 <5 <0.1 <5 <5 <0.2 <0.2 <0.05 <0.05 <0.05 <0.05
9 N/A N/A 167 N/A N/A N/A N/A N/A N/A N/A N/A

Organochlorine Pesticides  Inorganics Metals
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
0.05 0.1 0.1 0.1 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.1

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.05 <0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Organochlorine Pesticides Organochlorine Pes
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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<0.1
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N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<0.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

N/A N/A N/A N/A N/A N/A N/A

<0.1

 sticides Organophosphorous Pesticides
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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N/A N/A N/A

Organophosphorous Pesticides
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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0.2 0.1 0.1 0.1 0.1 0.05 0.5 0.1 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.05

<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05
<0.2 <0.1 <0.1 <0.1 <0.1 <0.05 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.05
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

PAH
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 216010: Sandhills Wetland Project Table 2 - QA Samples RPD Table

 

EQL

Lab Report Number Field ID Date Matrix Type
273158 S-06_0.4 29/06/2021 soil
273158 QA1 29/06/2021 soil
RPD

273158 S-06_0.4 29/06/2021 soil
807751 QA1A 29/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
273158 QA3 30/06/2021 soil
RPD

273158 S-28 30/06/2021 soil
807751 QA3A 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
273158 QA2 30/06/2021 soil
RPD

273158 TS-02 30/06/2021 soil
807751 QA2A 30/06/2021 soil
RPD

Notes:

N/A: RPD Could Not Be Calculated

RPD: Relative Percent Difference (50% Variance Threshold)
EQL: Estimate Quantaition Limit
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0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 20 20 50 50 50

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100
<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <25 <50 <100 <100
<0.5 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <20 <20 56 <50 56
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

PCBs Pesticides TPH
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APPENDIX E 
Laboratory Documentation 
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Certificate of Analysis

ENV Solutions Pty Ltd
1/35 North Creek Road
Ballina
NSW 2478

Attention: Ben Pieterse

Report 807751-S
Project name
Project ID 216010
Received Date Jul 02, 2021

Client Sample ID QA1A QA2A QA3A
Sample Matrix Soil Soil Soil
Eurofins Sample No. S21-Jl04640 S21-Jl04641 S21-Jl04642
Date Sampled Jun 29, 2021 Jun 30, 2021 Jun 30, 2021
Test/Reference LOR Unit
Organochlorine Pesticides
Chlordanes - Total 0.1 mg/kg < 0.1 < 0.1 < 0.1
4.4'-DDD 0.05 mg/kg < 0.05 < 0.05 < 0.05
4.4'-DDE 0.05 mg/kg < 0.05 < 0.05 < 0.05
4.4'-DDT 0.05 mg/kg < 0.05 < 0.05 < 0.05
a-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05
Aldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05
b-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05
d-BHC 0.05 mg/kg < 0.05 < 0.05 < 0.05
Dieldrin 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endosulfan I 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endosulfan II 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endosulfan sulphate 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endrin 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endrin aldehyde 0.05 mg/kg < 0.05 < 0.05 < 0.05
Endrin ketone 0.05 mg/kg < 0.05 < 0.05 < 0.05
g-BHC (Lindane) 0.05 mg/kg < 0.05 < 0.05 < 0.05
Heptachlor 0.05 mg/kg < 0.05 < 0.05 < 0.05
Heptachlor epoxide 0.05 mg/kg < 0.05 < 0.05 < 0.05
Hexachlorobenzene 0.05 mg/kg < 0.05 < 0.05 < 0.05
Methoxychlor 0.2 mg/kg < 0.2 < 0.2 < 0.2
Toxaphene 0.1 mg/kg < 0.1 < 0.1 < 0.1
Aldrin and Dieldrin (Total)* 0.05 mg/kg < 0.05 < 0.05 < 0.05
DDT + DDE + DDD (Total)* 0.05 mg/kg < 0.05 < 0.05 < 0.05
Vic EPA IWRG 621 OCP (Total)* 0.1 mg/kg < 0.2 < 0.2 < 0.2
Vic EPA IWRG 621 Other OCP (Total)* 0.1 mg/kg < 0.2 < 0.2 < 0.2
Dibutylchlorendate (surr.) 1 % 129 114 116
Tetrachloro-m-xylene (surr.) 1 % 65 60 91
Heavy Metals
Arsenic 2 mg/kg < 2 < 2 2.2
Cadmium 0.4 mg/kg < 0.4 < 0.4 < 0.4
Chromium 5 mg/kg 5.5 11 11
Copper 5 mg/kg < 5 < 5 < 5
Lead 5 mg/kg < 5 < 5 26
Mercury 0.1 mg/kg < 0.1 < 0.1 0.1
Nickel 5 mg/kg < 5 < 5 < 5
Zinc 5 mg/kg < 5 < 5 7.0
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Client Sample ID QA1A QA2A QA3A
Sample Matrix Soil Soil Soil
Eurofins Sample No. S21-Jl04640 S21-Jl04641 S21-Jl04642
Date Sampled Jun 29, 2021 Jun 30, 2021 Jun 30, 2021
Test/Reference LOR Unit

% Moisture 1 % 16 12 35
Cyanide (total) 1 mg/kg - - < 1
Total Recoverable Hydrocarbons
TRH C6-C9 20 mg/kg - - < 20
TRH C10-C14 20 mg/kg - - < 20
TRH C15-C28 50 mg/kg - - 56
TRH C29-C36 50 mg/kg - - < 50
TRH C10-C36 (Total) 50 mg/kg - - 56
NaphthaleneN02 0.5 mg/kg - - < 0.5
TRH C6-C10 20 mg/kg - - < 20
TRH C6-C10 less BTEX (F1)N04 20 mg/kg - - < 20
TRH >C10-C16 50 mg/kg - - < 50
TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg - - < 50
TRH >C16-C34 100 mg/kg - - 120
TRH >C34-C40 100 mg/kg - - < 100
TRH >C10-C40 (total)* 100 mg/kg - - 120
BTEX
Benzene 0.1 mg/kg - - < 0.1
Toluene 0.1 mg/kg - - < 0.1
Ethylbenzene 0.1 mg/kg - - < 0.1
m&p-Xylenes 0.2 mg/kg - - < 0.2
o-Xylene 0.1 mg/kg - - < 0.1
Xylenes - Total* 0.3 mg/kg - - < 0.3
4-Bromofluorobenzene (surr.) 1 % - - 103
Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg - - < 0.5
Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg - - 0.6
Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg - - 1.2
Acenaphthene 0.5 mg/kg - - < 0.5
Acenaphthylene 0.5 mg/kg - - < 0.5
Anthracene 0.5 mg/kg - - < 0.5
Benz(a)anthracene 0.5 mg/kg - - < 0.5
Benzo(a)pyrene 0.5 mg/kg - - < 0.5
Benzo(b&j)fluorantheneN07 0.5 mg/kg - - < 0.5
Benzo(g.h.i)perylene 0.5 mg/kg - - < 0.5
Benzo(k)fluoranthene 0.5 mg/kg - - < 0.5
Chrysene 0.5 mg/kg - - < 0.5
Dibenz(a.h)anthracene 0.5 mg/kg - - < 0.5
Fluoranthene 0.5 mg/kg - - < 0.5
Fluorene 0.5 mg/kg - - < 0.5
Indeno(1.2.3-cd)pyrene 0.5 mg/kg - - < 0.5
Naphthalene 0.5 mg/kg - - < 0.5
Phenanthrene 0.5 mg/kg - - < 0.5
Pyrene 0.5 mg/kg - - < 0.5
Total PAH* 0.5 mg/kg - - < 0.5
2-Fluorobiphenyl (surr.) 1 % - - 87
p-Terphenyl-d14 (surr.) 1 % - - 90
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Client Sample ID QA1A QA2A QA3A
Sample Matrix Soil Soil Soil
Eurofins Sample No. S21-Jl04640 S21-Jl04641 S21-Jl04642
Date Sampled Jun 29, 2021 Jun 30, 2021 Jun 30, 2021
Test/Reference LOR Unit
Organophosphorus Pesticides
Azinphos-methyl 0.2 mg/kg - - < 0.2
Bolstar 0.2 mg/kg - - < 0.2
Chlorfenvinphos 0.2 mg/kg - - < 0.2
Chlorpyrifos 0.2 mg/kg - - < 0.2
Chlorpyrifos-methyl 0.2 mg/kg - - < 0.2
Coumaphos 2 mg/kg - - < 2
Demeton-S 0.2 mg/kg - - < 0.2
Demeton-O 0.2 mg/kg - - < 0.2
Diazinon 0.2 mg/kg - - < 0.2
Dichlorvos 0.2 mg/kg - - < 0.2
Dimethoate 0.2 mg/kg - - < 0.2
Disulfoton 0.2 mg/kg - - < 0.2
EPN 0.2 mg/kg - - < 0.2
Ethion 0.2 mg/kg - - < 0.2
Ethoprop 0.2 mg/kg - - < 0.2
Ethyl parathion 0.2 mg/kg - - < 0.2
Fenitrothion 0.2 mg/kg - - < 0.2
Fensulfothion 0.2 mg/kg - - < 0.2
Fenthion 0.2 mg/kg - - < 0.2
Malathion 0.2 mg/kg - - < 0.2
Merphos 0.2 mg/kg - - < 0.2
Methyl parathion 0.2 mg/kg - - < 0.2
Mevinphos 0.2 mg/kg - - < 0.2
Monocrotophos 2 mg/kg - - < 2
Naled 0.2 mg/kg - - < 0.2
Omethoate 2 mg/kg - - < 2
Phorate 0.2 mg/kg - - < 0.2
Pirimiphos-methyl 0.2 mg/kg - - < 0.2
Pyrazophos 0.2 mg/kg - - < 0.2
Ronnel 0.2 mg/kg - - < 0.2
Terbufos 0.2 mg/kg - - < 0.2
Tetrachlorvinphos 0.2 mg/kg - - < 0.2
Tokuthion 0.2 mg/kg - - < 0.2
Trichloronate 0.2 mg/kg - - < 0.2
Triphenylphosphate (surr.) 1 % - - 84
Polychlorinated Biphenyls
Aroclor-1016 0.5 mg/kg - - < 0.5
Aroclor-1221 0.1 mg/kg - - < 0.1
Aroclor-1232 0.5 mg/kg - - < 0.5
Aroclor-1242 0.5 mg/kg - - < 0.5
Aroclor-1248 0.5 mg/kg - - < 0.5
Aroclor-1254 0.5 mg/kg - - < 0.5
Aroclor-1260 0.5 mg/kg - - < 0.5
Total PCB* 0.5 mg/kg - - < 0.5
Dibutylchlorendate (surr.) 1 % - - 116
Tetrachloro-m-xylene (surr.) 1 % - - 91
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Client Sample ID QA1A QA2A QA3A
Sample Matrix Soil Soil Soil
Eurofins Sample No. S21-Jl04640 S21-Jl04641 S21-Jl04642
Date Sampled Jun 29, 2021 Jun 30, 2021 Jun 30, 2021
Test/Reference LOR Unit
Phenols (Halogenated)
2-Chlorophenol 0.5 mg/kg - - < 0.5
2.4-Dichlorophenol 0.5 mg/kg - - < 0.5
2.4.5-Trichlorophenol 1 mg/kg - - < 1
2.4.6-Trichlorophenol 1 mg/kg - - < 1
2.6-Dichlorophenol 0.5 mg/kg - - < 0.5
4-Chloro-3-methylphenol 1 mg/kg - - < 1
Pentachlorophenol 1 mg/kg - - < 1
Tetrachlorophenols - Total 10 mg/kg - - < 10
Total Halogenated Phenol* 1 mg/kg - - < 1
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol 20 mg/kg - - < 20
2-Methyl-4.6-dinitrophenol 5 mg/kg - - < 5
2-Nitrophenol 1 mg/kg - - < 1
2.4-Dimethylphenol 0.5 mg/kg - - < 0.5
2.4-Dinitrophenol 5 mg/kg - - < 5
2-Methylphenol (o-Cresol) 0.2 mg/kg - - < 0.2
3&4-Methylphenol (m&p-Cresol) 0.4 mg/kg - - < 0.4
Total cresols* 0.5 mg/kg - - < 0.5
4-Nitrophenol 5 mg/kg - - < 5
Dinoseb 20 mg/kg - - < 20
Phenol 0.5 mg/kg - - < 0.5
Phenol-d6 (surr.) 1 % - - 58
Total Non-Halogenated Phenol* 20 mg/kg - - < 20
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Sample History
Where samples are submitted/analysed over several days, the last date of extraction is reported.

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

Description Testing Site Extracted Holding Time
Eurofins Suite B15

Organochlorine Pesticides Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2220 OCP & PCB in Soil and Water

Organophosphorus Pesticides Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2200 Organophosphorus Pesticides by GC-MS

Polychlorinated Biphenyls Sydney Jul 02, 2021 28 Days
- Method: LTM-ORG-2220 OCP & PCB in Soil and Water

Metals M8 Sydney Jul 02, 2021 180 Days
- Method: LTM-MET-3040 Metals in Waters, Soils & Sediments by ICP-MS

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

BTEX Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2010 TRH C6-C40

Polycyclic Aromatic Hydrocarbons Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Phenols (Halogenated) Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

Phenols (non-Halogenated) Sydney Jul 02, 2021 14 Days
- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water

% Moisture Sydney Jul 02, 2021 14 Days
- Method: LTM-GEN-7080 Moisture

Cyanide (total) Sydney Jul 02, 2021 14 Days
- Method: E054  Total Cyanide
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Internal Quality Control Review and Glossary

General

Holding Times

Units

Terms

QC - Acceptance Criteria

QC Data General Comments

1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site
Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request.

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

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated.

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

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds.

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise.

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

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results.

9. This report replaces any interim results previously issued.

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

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

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

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

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days.

**NOTE: pH duplicates are reported as a range NOT as RPD

mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre

ppm: Parts per million ppb: Parts per billion %: Percentage

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres

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

LOR Limit of Reporting.

SPIKE Addition of the analyte to the sample and reported as percentage recovery.

RPD Relative Percent Difference between two Duplicate pieces of analysis.

LCS Laboratory Control Sample - reported as percent recovery.

CRM Certified Reference Material - reported as percent recovery.

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water.

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery.

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison.

USEPA United States Environmental Protection Agency

APHA American Public Health Association

TCLP Toxicity Characteristic Leaching Procedure

COC Chain of Custody

SRA Sample Receipt Advice

QSM US Department of Defense Quality Systems Manual Version 5.3

CP Client Parent - QC was performed on samples pertaining to this report

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within.

TEQ Toxic Equivalency Quotient

RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable:

Results <10 times the LOR : No Limit

Results between 10-20 times the LOR : RPD must lie between 0-50%

Results >20 times the LOR : RPD must lie between 0-30%

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was
affected.

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA

1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within
the sample, high moisture content or insufficient sample provided.

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent
and Duplicate data shown is not data from your samples.

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS.

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike.

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported
in the C10-C14 cell of the Report.

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time.
Analysis will begin as soon as possible after sample receipt.

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte.

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS.
9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample.

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data.
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Quality Control Results

Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Method Blank
Organochlorine Pesticides
Chlordanes - Total mg/kg < 0.1 0.1 Pass
4.4'-DDD mg/kg < 0.05 0.05 Pass
4.4'-DDE mg/kg < 0.05 0.05 Pass
4.4'-DDT mg/kg < 0.05 0.05 Pass
a-BHC mg/kg < 0.05 0.05 Pass
Aldrin mg/kg < 0.05 0.05 Pass
b-BHC mg/kg < 0.05 0.05 Pass
d-BHC mg/kg < 0.05 0.05 Pass
Dieldrin mg/kg < 0.05 0.05 Pass
Endosulfan I mg/kg < 0.05 0.05 Pass
Endosulfan II mg/kg < 0.05 0.05 Pass
Endosulfan sulphate mg/kg < 0.05 0.05 Pass
Endrin mg/kg < 0.05 0.05 Pass
Endrin aldehyde mg/kg < 0.05 0.05 Pass
Endrin ketone mg/kg < 0.05 0.05 Pass
g-BHC (Lindane) mg/kg < 0.05 0.05 Pass
Heptachlor mg/kg < 0.05 0.05 Pass
Heptachlor epoxide mg/kg < 0.05 0.05 Pass
Hexachlorobenzene mg/kg < 0.05 0.05 Pass
Methoxychlor mg/kg < 0.2 0.2 Pass
Toxaphene mg/kg < 0.1 0.1 Pass

Method Blank
Heavy Metals
Arsenic mg/kg < 2 2 Pass
Cadmium mg/kg < 0.4 0.4 Pass
Chromium mg/kg < 5 5 Pass
Copper mg/kg < 5 5 Pass
Lead mg/kg < 5 5 Pass
Mercury mg/kg < 0.1 0.1 Pass
Nickel mg/kg < 5 5 Pass
Zinc mg/kg < 5 5 Pass

Method Blank
Cyanide (total) mg/kg < 1 1 Pass

Method Blank
Total Recoverable Hydrocarbons
TRH C6-C9 mg/kg < 20 20 Pass
TRH C10-C14 mg/kg < 20 20 Pass
TRH C15-C28 mg/kg < 50 50 Pass
TRH C29-C36 mg/kg < 50 50 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
TRH C6-C10 mg/kg < 20 20 Pass
TRH >C10-C16 mg/kg < 50 50 Pass
TRH >C16-C34 mg/kg < 100 100 Pass
TRH >C34-C40 mg/kg < 100 100 Pass

Method Blank
BTEX
Benzene mg/kg < 0.1 0.1 Pass
Toluene mg/kg < 0.1 0.1 Pass
Ethylbenzene mg/kg < 0.1 0.1 Pass
m&p-Xylenes mg/kg < 0.2 0.2 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

o-Xylene mg/kg < 0.1 0.1 Pass
Xylenes - Total* mg/kg < 0.3 0.3 Pass

Method Blank
Polycyclic Aromatic Hydrocarbons
Acenaphthene mg/kg < 0.5 0.5 Pass
Acenaphthylene mg/kg < 0.5 0.5 Pass
Anthracene mg/kg < 0.5 0.5 Pass
Benz(a)anthracene mg/kg < 0.5 0.5 Pass
Benzo(a)pyrene mg/kg < 0.5 0.5 Pass
Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass
Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass
Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass
Chrysene mg/kg < 0.5 0.5 Pass
Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass
Fluoranthene mg/kg < 0.5 0.5 Pass
Fluorene mg/kg < 0.5 0.5 Pass
Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass
Naphthalene mg/kg < 0.5 0.5 Pass
Phenanthrene mg/kg < 0.5 0.5 Pass
Pyrene mg/kg < 0.5 0.5 Pass

Method Blank
Organophosphorus Pesticides
Azinphos-methyl mg/kg < 0.2 0.2 Pass
Bolstar mg/kg < 0.2 0.2 Pass
Chlorfenvinphos mg/kg < 0.2 0.2 Pass
Chlorpyrifos mg/kg < 0.2 0.2 Pass
Chlorpyrifos-methyl mg/kg < 0.2 0.2 Pass
Coumaphos mg/kg < 2 2 Pass
Demeton-S mg/kg < 0.2 0.2 Pass
Demeton-O mg/kg < 0.2 0.2 Pass
Diazinon mg/kg < 0.2 0.2 Pass
Dichlorvos mg/kg < 0.2 0.2 Pass
Dimethoate mg/kg < 0.2 0.2 Pass
Disulfoton mg/kg < 0.2 0.2 Pass
EPN mg/kg < 0.2 0.2 Pass
Ethion mg/kg < 0.2 0.2 Pass
Ethoprop mg/kg < 0.2 0.2 Pass
Ethyl parathion mg/kg < 0.2 0.2 Pass
Fenitrothion mg/kg < 0.2 0.2 Pass
Fensulfothion mg/kg < 0.2 0.2 Pass
Fenthion mg/kg < 0.2 0.2 Pass
Malathion mg/kg < 0.2 0.2 Pass
Merphos mg/kg < 0.2 0.2 Pass
Methyl parathion mg/kg < 0.2 0.2 Pass
Mevinphos mg/kg < 0.2 0.2 Pass
Monocrotophos mg/kg < 2 2 Pass
Naled mg/kg < 0.2 0.2 Pass
Omethoate mg/kg < 2 2 Pass
Phorate mg/kg < 0.2 0.2 Pass
Pirimiphos-methyl mg/kg < 0.2 0.2 Pass
Pyrazophos mg/kg < 0.2 0.2 Pass
Ronnel mg/kg < 0.2 0.2 Pass
Terbufos mg/kg < 0.2 0.2 Pass
Tetrachlorvinphos mg/kg < 0.2 0.2 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Tokuthion mg/kg < 0.2 0.2 Pass
Trichloronate mg/kg < 0.2 0.2 Pass

Method Blank
Polychlorinated Biphenyls
Aroclor-1016 mg/kg < 0.5 0.5 Pass
Aroclor-1221 mg/kg < 0.1 0.1 Pass
Aroclor-1232 mg/kg < 0.5 0.5 Pass
Aroclor-1242 mg/kg < 0.5 0.5 Pass
Aroclor-1248 mg/kg < 0.5 0.5 Pass
Aroclor-1254 mg/kg < 0.5 0.5 Pass
Aroclor-1260 mg/kg < 0.5 0.5 Pass
Total PCB* mg/kg < 0.5 0.5 Pass

Method Blank
Phenols (Halogenated)
2-Chlorophenol mg/kg < 0.5 0.5 Pass
2.4-Dichlorophenol mg/kg < 0.5 0.5 Pass
2.4.5-Trichlorophenol mg/kg < 1 1 Pass
2.4.6-Trichlorophenol mg/kg < 1 1 Pass
2.6-Dichlorophenol mg/kg < 0.5 0.5 Pass
4-Chloro-3-methylphenol mg/kg < 1 1 Pass
Pentachlorophenol mg/kg < 1 1 Pass
Tetrachlorophenols - Total mg/kg < 10 10 Pass

Method Blank
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol mg/kg < 20 20 Pass
2-Methyl-4.6-dinitrophenol mg/kg < 5 5 Pass
2-Nitrophenol mg/kg < 1 1 Pass
2.4-Dimethylphenol mg/kg < 0.5 0.5 Pass
2.4-Dinitrophenol mg/kg < 5 5 Pass
2-Methylphenol (o-Cresol) mg/kg < 0.2 0.2 Pass
3&4-Methylphenol (m&p-Cresol) mg/kg < 0.4 0.4 Pass
4-Nitrophenol mg/kg < 5 5 Pass
Dinoseb mg/kg < 20 20 Pass
Phenol mg/kg < 0.5 0.5 Pass

LCS - % Recovery
Organochlorine Pesticides
Chlordanes - Total % 91 70-130 Pass
4.4'-DDD % 112 70-130 Pass
4.4'-DDE % 93 70-130 Pass
4.4'-DDT % 113 70-130 Pass
a-BHC % 90 70-130 Pass
Aldrin % 92 70-130 Pass
b-BHC % 88 70-130 Pass
d-BHC % 92 70-130 Pass
Dieldrin % 88 70-130 Pass
Endosulfan I % 92 70-130 Pass
Endosulfan II % 89 70-130 Pass
Endosulfan sulphate % 82 70-130 Pass
Endrin % 121 70-130 Pass
Endrin aldehyde % 94 70-130 Pass
Endrin ketone % 76 70-130 Pass
g-BHC (Lindane) % 86 70-130 Pass
Heptachlor % 123 70-130 Pass
Heptachlor epoxide % 87 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

Hexachlorobenzene % 98 70-130 Pass
Methoxychlor % 110 70-130 Pass

LCS - % Recovery
Heavy Metals
Arsenic % 103 80-120 Pass
Cadmium % 99 80-120 Pass
Chromium % 107 80-120 Pass
Copper % 107 80-120 Pass
Lead % 105 80-120 Pass
Mercury % 108 80-120 Pass
Nickel % 107 80-120 Pass
Zinc % 99 80-120 Pass

LCS - % Recovery
Cyanide (total) % 110 70-130 Pass

LCS - % Recovery
Total Recoverable Hydrocarbons
TRH C6-C9 % 77 70-130 Pass
TRH C10-C14 % 88 70-130 Pass
Naphthalene % 91 70-130 Pass
TRH C6-C10 % 73 70-130 Pass
TRH >C10-C16 % 87 70-130 Pass

LCS - % Recovery
BTEX
Benzene % 82 70-130 Pass
Toluene % 83 70-130 Pass
Ethylbenzene % 85 70-130 Pass
m&p-Xylenes % 84 70-130 Pass
o-Xylene % 87 70-130 Pass
Xylenes - Total* % 85 70-130 Pass

LCS - % Recovery
Polycyclic Aromatic Hydrocarbons
Acenaphthene % 93 70-130 Pass
Acenaphthylene % 95 70-130 Pass
Anthracene % 96 70-130 Pass
Benz(a)anthracene % 93 70-130 Pass
Benzo(a)pyrene % 100 70-130 Pass
Benzo(b&j)fluoranthene % 106 70-130 Pass
Benzo(g.h.i)perylene % 99 70-130 Pass
Benzo(k)fluoranthene % 95 70-130 Pass
Chrysene % 95 70-130 Pass
Dibenz(a.h)anthracene % 108 70-130 Pass
Fluoranthene % 96 70-130 Pass
Fluorene % 98 70-130 Pass
Indeno(1.2.3-cd)pyrene % 105 70-130 Pass
Naphthalene % 93 70-130 Pass
Phenanthrene % 96 70-130 Pass
Pyrene % 95 70-130 Pass

LCS - % Recovery
Organophosphorus Pesticides
Dimethoate % 78 70-130 Pass
Ethion % 95 70-130 Pass
Fenitrothion % 94 70-130 Pass
Methyl parathion % 72 70-130 Pass
Mevinphos % 101 70-130 Pass
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Test Units Result 1 Acceptance
Limits

Pass
Limits

Qualifying
Code

LCS - % Recovery
Polychlorinated Biphenyls
Aroclor-1016 % 77 70-130 Pass
Aroclor-1260 % 94 70-130 Pass

LCS - % Recovery
Phenols (Halogenated)
2-Chlorophenol % 94 30-130 Pass
2.4-Dichlorophenol % 93 30-130 Pass
2.4.5-Trichlorophenol % 96 30-130 Pass
2.4.6-Trichlorophenol % 88 30-130 Pass
2.6-Dichlorophenol % 91 30-130 Pass
4-Chloro-3-methylphenol % 104 30-130 Pass
Pentachlorophenol % 71 30-130 Pass
Tetrachlorophenols - Total % 70 30-130 Pass

LCS - % Recovery
Phenols (non-Halogenated)
2-Cyclohexyl-4.6-dinitrophenol % 94 30-130 Pass
2-Methyl-4.6-dinitrophenol % 114 30-130 Pass
2-Nitrophenol % 120 30-130 Pass
2.4-Dimethylphenol % 96 30-130 Pass
2.4-Dinitrophenol % 110 30-130 Pass
2-Methylphenol (o-Cresol) % 97 30-130 Pass
3&4-Methylphenol (m&p-Cresol) % 98 30-130 Pass
4-Nitrophenol % 120 30-130 Pass
Dinoseb % 129 30-130 Pass
Phenol % 95 30-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Spike - % Recovery
Organochlorine Pesticides Result 1
4.4'-DDE S21-Jn60078 NCP % 79 70-130 Pass
4.4'-DDT S21-Jn60682 NCP % 75 70-130 Pass
a-BHC S21-Jn60682 NCP % 80 70-130 Pass
b-BHC S21-Jl01008 NCP % 71 70-130 Pass
d-BHC S21-Jn60682 NCP % 71 70-130 Pass
Dieldrin S21-Jn60078 NCP % 77 70-130 Pass
Endosulfan I S21-Jl01008 NCP % 71 70-130 Pass
Endosulfan II S21-Jn60078 NCP % 81 70-130 Pass
Endrin S21-Jn60399 NCP % 84 70-130 Pass
g-BHC (Lindane) S21-Jn60682 NCP % 83 70-130 Pass
Heptachlor S21-Jn60078 NCP % 72 70-130 Pass
Hexachlorobenzene S21-Jn60682 NCP % 74 70-130 Pass
Methoxychlor S21-Jl01008 NCP % 97 70-130 Pass

Spike - % Recovery
Heavy Metals Result 1
Arsenic S21-Jl06563 NCP % 97 75-125 Pass
Cadmium S21-Jl06563 NCP % 97 75-125 Pass
Chromium S21-Jl06563 NCP % 101 75-125 Pass
Copper S21-Jl06563 NCP % 100 75-125 Pass
Lead S21-Jl06563 NCP % 107 75-125 Pass
Mercury S21-Jl06563 NCP % 106 75-125 Pass
Nickel S21-Jl06563 NCP % 102 75-125 Pass
Zinc S21-Jl06563 NCP % 96 75-125 Pass

Spike - % Recovery
Organochlorine Pesticides Result 1
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Chlordanes - Total S21-Jl09400 NCP % 112 70-130 Pass
Aldrin S21-Jl09400 NCP % 110 70-130 Pass
Endosulfan sulphate S21-Jl09400 NCP % 94 70-130 Pass
Endrin ketone S21-Jl09400 NCP % 96 70-130 Pass
Heptachlor epoxide S21-Jl09400 NCP % 106 70-130 Pass

Spike - % Recovery
Result 1

Cyanide (total) S21-Jl04646 NCP % 108 70-130 Pass
Spike - % Recovery
Total Recoverable Hydrocarbons Result 1
TRH C6-C9 S21-Jl04818 NCP % 88 70-130 Pass
TRH C10-C14 S21-Jl02915 NCP % 71 70-130 Pass
Naphthalene S21-Jl04818 NCP % 110 70-130 Pass
TRH C6-C10 S21-Jl04818 NCP % 87 70-130 Pass
TRH >C10-C16 S21-Jl02915 NCP % 94 70-130 Pass

Spike - % Recovery
BTEX Result 1
Benzene S21-Jl04818 NCP % 94 70-130 Pass
Toluene S21-Jl04818 NCP % 96 70-130 Pass
Ethylbenzene S21-Jl04818 NCP % 93 70-130 Pass
m&p-Xylenes S21-Jl04818 NCP % 98 70-130 Pass
o-Xylene S21-Jl04818 NCP % 95 70-130 Pass
Xylenes - Total* S21-Jl04818 NCP % 97 70-130 Pass

Spike - % Recovery
Polycyclic Aromatic Hydrocarbons Result 1
Acenaphthene S21-Jl04800 NCP % 106 70-130 Pass
Acenaphthylene S21-Jl04800 NCP % 105 70-130 Pass
Anthracene S21-Jl04800 NCP % 104 70-130 Pass
Benz(a)anthracene S21-Jl04800 NCP % 105 70-130 Pass
Benzo(a)pyrene S21-Jl04800 NCP % 110 70-130 Pass
Benzo(b&j)fluoranthene S21-Jl04800 NCP % 109 70-130 Pass
Benzo(g.h.i)perylene S21-Jl04800 NCP % 111 70-130 Pass
Benzo(k)fluoranthene S21-Jl04800 NCP % 110 70-130 Pass
Chrysene S21-Jl04800 NCP % 108 70-130 Pass
Dibenz(a.h)anthracene S21-Jl04800 NCP % 120 70-130 Pass
Fluoranthene S21-Jl04800 NCP % 107 70-130 Pass
Fluorene S21-Jl04800 NCP % 110 70-130 Pass
Indeno(1.2.3-cd)pyrene S21-Jl04800 NCP % 111 70-130 Pass
Naphthalene S21-Jl04800 NCP % 105 70-130 Pass
Phenanthrene S21-Jl04800 NCP % 109 70-130 Pass
Pyrene S21-Jl04800 NCP % 107 70-130 Pass

Spike - % Recovery
Organophosphorus Pesticides Result 1
Diazinon S21-Jl09400 NCP % 74 70-130 Pass
Dimethoate S21-Jl10414 NCP % 93 70-130 Pass
Ethion S21-Jl09400 NCP % 105 70-130 Pass
Fenitrothion S21-Jl09400 NCP % 97 70-130 Pass
Mevinphos S21-Jl09400 NCP % 104 70-130 Pass

Spike - % Recovery
Polychlorinated Biphenyls Result 1
Aroclor-1016 S21-Jl09400 NCP % 93 70-130 Pass
Aroclor-1260 S21-Jl09400 NCP % 113 70-130 Pass

Spike - % Recovery
Phenols (Halogenated) Result 1
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Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
2-Chlorophenol S21-Jl10414 NCP % 85 30-130 Pass
2.4-Dichlorophenol S21-Jl10414 NCP % 91 30-130 Pass
2.4.5-Trichlorophenol S21-Jl10414 NCP % 111 30-130 Pass
2.4.6-Trichlorophenol S21-Jl10414 NCP % 96 30-130 Pass
2.6-Dichlorophenol S21-Jl10414 NCP % 90 30-130 Pass
4-Chloro-3-methylphenol S21-Jl10414 NCP % 91 30-130 Pass
Pentachlorophenol S21-Jl10414 NCP % 114 30-130 Pass
Tetrachlorophenols - Total S21-Jl10414 NCP % 113 30-130 Pass

Spike - % Recovery
Phenols (non-Halogenated) Result 1
2-Nitrophenol S21-Jl10414 NCP % 124 30-130 Pass
2.4-Dimethylphenol S21-Jl10414 NCP % 92 30-130 Pass
2-Methylphenol (o-Cresol) S21-Jl10414 NCP % 80 30-130 Pass
3&4-Methylphenol (m&p-Cresol) S21-Jl10414 NCP % 90 30-130 Pass
4-Nitrophenol S21-Jl10414 NCP % 122 30-130 Pass
Phenol S21-Jl10414 NCP % 80 30-130 Pass

Test Lab Sample ID QA
Source Units Result 1 Acceptance

Limits
Pass

Limits
Qualifying

Code
Duplicate
Organochlorine Pesticides Result 1 Result 2 RPD
Chlordanes - Total S21-Jl02290 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
4.4'-DDD S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDE S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
4.4'-DDT S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
a-BHC S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Aldrin S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
b-BHC S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
d-BHC S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Dieldrin S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan I S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan II S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endosulfan sulphate S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin aldehyde S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Endrin ketone S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
g-BHC (Lindane) S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Heptachlor epoxide S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Hexachlorobenzene S21-Jl02290 NCP mg/kg < 0.05 < 0.05 <1 30% Pass
Methoxychlor S21-Jl02290 NCP mg/kg < 0.2 < 0.2 <1 30% Pass

Duplicate
Heavy Metals Result 1 Result 2 RPD
Arsenic S21-Jl02450 NCP mg/kg 2.2 < 2 47 30% Fail Q15
Cadmium S21-Jl02450 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
Chromium S21-Jl02450 NCP mg/kg 7.3 5.6 26 30% Pass
Copper S21-Jl02450 NCP mg/kg 5.5 < 5 12 30% Pass
Lead S21-Jl02450 NCP mg/kg 36 31 18 30% Pass
Mercury S21-Jl02450 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Nickel S21-Jl02450 NCP mg/kg < 5 < 5 <1 30% Pass
Zinc S21-Jl02450 NCP mg/kg 20 19 5.0 30% Pass

Duplicate
Result 1 Result 2 RPD

% Moisture S21-Jn42318 NCP % 11 10 8.0 30% Pass
Duplicate
Organochlorine Pesticides Result 1 Result 2 RPD
Toxaphene S21-Jl02121 NCP mg/kg < 10 < 10 <1 30% Pass
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Duplicate
Total Recoverable Hydrocarbons Result 1 Result 2 RPD
TRH C6-C9 S21-Jl03551 NCP mg/kg < 20 < 20 <1 30% Pass
TRH C10-C14 S21-Jl02924 NCP mg/kg < 20 20 140 30% Fail Q15
TRH C15-C28 S21-Jl02924 NCP mg/kg < 50 < 50 <1 30% Pass
TRH C29-C36 S21-Jl02924 NCP mg/kg < 50 < 50 <1 30% Pass
Naphthalene S21-Jl03551 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
TRH C6-C10 S21-Jl03551 NCP mg/kg < 20 < 20 <1 30% Pass
TRH >C10-C16 S21-Jl02924 NCP mg/kg < 50 < 50 <1 30% Pass
TRH >C16-C34 S21-Jl02924 NCP mg/kg < 100 < 100 <1 30% Pass
TRH >C34-C40 S21-Jl02924 NCP mg/kg < 100 < 100 <1 30% Pass

Duplicate
BTEX Result 1 Result 2 RPD
Benzene S21-Jl03551 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Toluene S21-Jl03551 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Ethylbenzene S21-Jl03551 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
m&p-Xylenes S21-Jl03551 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
o-Xylene S21-Jl03551 NCP mg/kg < 0.1 < 0.1 <1 30% Pass
Xylenes - Total* S21-Jl03551 NCP mg/kg < 0.3 < 0.3 <1 30% Pass

Duplicate
Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD
Acenaphthene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Acenaphthylene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Anthracene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benz(a)anthracene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(a)pyrene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(b&j)fluoranthene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(g.h.i)perylene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Benzo(k)fluoranthene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chrysene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dibenz(a.h)anthracene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fluoranthene S21-Jl02121 NCP mg/kg 0.6 < 0.5 44 30% Fail Q15
Fluorene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Indeno(1.2.3-cd)pyrene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Naphthalene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Phenanthrene S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrene S21-Jl02121 NCP mg/kg 0.7 < 0.5 34 30% Fail Q15

Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Azinphos-methyl S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Bolstar S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chlorfenvinphos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chlorpyrifos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Chlorpyrifos-methyl S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Coumaphos S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
Demeton-S S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Demeton-O S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Diazinon S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dichlorvos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Dimethoate S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Disulfoton S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
EPN S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Ethion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Ethoprop S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Ethyl parathion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fenitrothion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Duplicate
Organophosphorus Pesticides Result 1 Result 2 RPD
Fensulfothion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Fenthion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Malathion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Merphos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Methyl parathion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Mevinphos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Monocrotophos S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
Naled S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Omethoate S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
Phorate S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pirimiphos-methyl S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Pyrazophos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Ronnel S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Terbufos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Tetrachlorvinphos S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Tokuthion S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
Trichloronate S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass

Duplicate
Polychlorinated Biphenyls Result 1 Result 2 RPD
Aroclor-1016 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1221 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1232 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1242 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1248 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1254 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Aroclor-1260 S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Total PCB* S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass

Duplicate
Phenols (Halogenated) Result 1 Result 2 RPD
2-Chlorophenol S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dichlorophenol S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4.5-Trichlorophenol S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
2.4.6-Trichlorophenol S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
2.6-Dichlorophenol S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
4-Chloro-3-methylphenol S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Pentachlorophenol S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
Tetrachlorophenols - Total S21-Jl02121 NCP mg/kg < 10 < 10 <1 30% Pass

Duplicate
Phenols (non-Halogenated) Result 1 Result 2 RPD
2-Cyclohexyl-4.6-dinitrophenol S21-Jl02121 NCP mg/kg < 20 < 20 <1 30% Pass
2-Methyl-4.6-dinitrophenol S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
2-Nitrophenol S21-Jl02121 NCP mg/kg < 1 < 1 <1 30% Pass
2.4-Dimethylphenol S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
2.4-Dinitrophenol S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
2-Methylphenol (o-Cresol) S21-Jl02121 NCP mg/kg < 0.2 < 0.2 <1 30% Pass
3&4-Methylphenol (m&p-Cresol) S21-Jl02121 NCP mg/kg < 0.4 < 0.4 <1 30% Pass
4-Nitrophenol S21-Jl02121 NCP mg/kg < 5 < 5 <1 30% Pass
Dinoseb S21-Jl02121 NCP mg/kg < 20 < 20 <1 30% Pass
Phenol S21-Jl02121 NCP mg/kg < 0.5 < 0.5 <1 30% Pass
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Comments

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

Qualifier Codes/Comments
Code Description

N01
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value.  The naphthalene value used in this calculation is obtained from volatiles
(Purge & Trap analysis).

N02

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical.  Provided correct sample handling protocols have
been followed, any observed differences in results are likely to be due to procedural differences within each methodology.  Results determined by both techniques have passed
all QAQC acceptance criteria, and are entirely technically valid.

N04
F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value.  The "Total BTEX" value is obtained by summing the concentrations of BTEX
analytes.  The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes.

N07
Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ)  apply specifically to
the total of the two co-eluting PAHs

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report.

Authorised by:

Andrew Sullivan Senior Analyst-Organic (NSW)
Charl Du Preez Senior Analyst-Inorganic (NSW)
John Nguyen Senior Analyst-Metal (NSW)
Roopesh Rangarajan Senior Analyst-Volatile (NSW)

Glenn Jackson
General Manager

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

Final Report – this report replaces any previously issued Report



 

 

 

 

 

 

APPENDIX F 
Site Specific EILs 



Fresh

Arsenic 20 50 80
DDT 3 180 640
Naphthalene 10 170 370
Pb 110 270 440
Cu
Ni
Cr III
Zn

Aged

Arsenic 40 100 160
DDT 3 180 640
Naphthalene 10 170 370
Pb 470 1100 1800
Cu
Ni
Cr III
Zn

CEC cmolc/kg dwt pH %OC %Clay
6.5 4.2 1.7 10

Morand, D.T. (1994). Soil Landscapes of the Lismore-Ballina 1:100000 Sheet Map, Soil Conservation Se
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APPENDIX 
G 
Borelogs 
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CLAY: brown, soft, dense, wet, high organic content
SAND: yellow, dry-moist, fine-medium, loose

Sandy SILT: black, moist, dense, fine, soft
SAND: grey, moist, fine-medium, loose

SAND: brown, wet, fine-medium, soft.
Saturated from 1.5m

As above, with green-brown colouration

Sandy CLAY: grey-brown, saturated, medium-firm, dense, fine.

EOH at target depth of 5.0m

BH1_0.1

BH1_0.5

BH1_0.65

BH1_1.0

BH1_1.5

BH1_2.0

BH1_2.5

BH1_3.0

BH1_3.5

BH1_4.0

BH1_4.5

BH1_5.0

No anthropogenic refuse,
staining or non-natural
odour encountered

GW from 1.5 m
Sulfur odour

Slight sulfur odour

BOREHOLE LOG BH01

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 5.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Solid Flight Augur

COMMENTS On Cowper St, near 'Invert' LOGGED BY Ben Pieterse

D
ep
th
(m
)

G
ra
ph
ic
Lo
g Material Description

Surface: Grass

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Sandy CLAY topsoil, brown, wet, firm, organic. (fill)
Sandy CLAY: brown, wet, firm, fine-medium with pale brown CLAY
banding (fill)

SAND: yellow, dry-moist, fine-medium, loose (natural)

Sandy CLAY: grey, moist, soft-medium, fine.

Increasign moisture until saturated at 2.5 m

Clayey SAND: grey, saturated, soft, medium sands.

EOH at target depth of 5.0m

BH2_0.1

BH2_0.5

BH2_1.0

BH2_1.5

BH2_2.0

BH2_2.5

BH2_3.0

BH2_3.5

BH2_4.0

BH2_4.5

BH2_5.0

No anthropogenic refuse,
staining or non-natural
odour encountered

Fill material from surface
to 0.55 m

Sulfur odour
GW from 2.5 m

No odour

BOREHOLE LOG BH02

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 5.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Solid Flight Augur

COMMENTS In grass verge north of wetland cell 1 LOGGED BY Ben Pieterse

D
ep
th
(m
)

G
ra
ph
ic
Lo
g Material Description

Surface: Grass

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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4.8
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5.2

5.4

Clayey SAND: brown, some organic inclusions
Sand: brown, loose, dry, well sorted

SAND: yellow-brown, loose, moist

Termination at 1.0 m into natural soils

S-3_0.5

No anthropogenic refuse,
staining or non-natural
odour encountered

Natural

BOREHOLE LOG S-03

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 1.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Tony Coyle

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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4.6

4.8

5

5.2

5.4

Clayey SAND: organic, dark brown, soft, medium sands
Clayey SAND, brown, firm, medium sands, well sorted, moist

SAND: yellow, well sorted, increasing moisture until saturated from
2.0

EOH at 2.5 m, borehole collapsing in watertable

BH3_0.0

BH3_0.5

BH3_1.0

BH3_1.5

BH3_2.0

BH3_2.5

S-06_0.4 + QA1
& QA1A

No anthropogenic refuse,
staining or non-natural
odour encountered

Slight sulfur odour

BOREHOLE LOG BH3 // S-06

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 2.5 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Tony Coyle

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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5.4

Sandy CLAY: dark grey, very high organic content, spongy-soft
Clayey SAND: dark brown, well sorted, moist

SAND: brown, moist, firm, medium sands, well-sorted

Clayey SAND: yellow, saturated, firm.
No material recovered from 2.0 m

EOH at 2.5 m, borehole collapsing in watertable

BH4_0.0

BH4_0.5

BH4_1.0

BH4_1.5

BH4_2.0

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG BH4 // S-08

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 2.5 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Tony Coyle

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
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es
(C
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m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Silty CLAY: black, moist, fine, spongy

Silty CLAY: black, high silt precentage

Clayey SAND: grey, firm

Silty SAND: black

EOH at 2.5 m, borehole collapsing in watertable

BH5_0.0

BH5_0.5

BH5_1.0

BH5_1.5

BH5_2.0

BH5_2.5

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG BH5 // S-13

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 2.5 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Tony Coyle

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
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es
(C
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m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Silty CLAY: black, moist, fine, spongy

Silty CLAY: black, high silt precentage

Clayey SAND: grey, firm

EOH at 2.5 m, borehole collapsing in watertable

BH6_0.0

BH6_0.5

BH6_1.0

BH6_1.5

BH6_2.0

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG BH6 // S-25

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 29/06/2021
TOTAL DEPTH 2.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Tony Coyle

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Sandy CLAY: grey-brown, organic, wet
Clayey Sand: brown, moist, fine, soft (possible fill)

Clayey SAND: grey, saturated (natural)

Termination at 1.0 m

S-2_0.4

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG S-2

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 30/06/2021
TOTAL DEPTH 1.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Ben Pieterse

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Sandy CLAY: dark grey, moist, fine (natural)

Termination at 0.7 m. No fill encountered.

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG S-16

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 30/06/2021
TOTAL DEPTH 0.7 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Ben Pieterse

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
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es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Sandy CLAY: dark brown, moist, fine-medium

Termination at 0.5 m. No fill encountered.

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG S-16

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 30/06/2021
TOTAL DEPTH 0.5 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Ben Pieterse

D
ep
th
(m
)

G
ra
ph
ic
Lo
g

Material Description

Sa
m
pl
es
(A
SS
)

Sa
m
pl
es
(C
on
ta
m
)

Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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SAND: dark grey, moist, medium sands, loose
SAND: yellow, moist, loose, medium

Termination at 1.0 m. No fill encountered.

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG S-20

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 30/06/2021
TOTAL DEPTH 1.0 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS LOGGED BY Ben Pieterse
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Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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Sandy CLAY: dark grey, saturated, soft, fine, natural

Termination at 0.5 m. No fill encountered.

No anthropogenic refuse,
staining or non-natural
odour encountered

BOREHOLE LOG S-22

PROJECT NUMBER 216010
PROJECT NAME Sandhills Wetland Project
CLIENT Byron Shire Council
ADDRESS Cowper St, Byron Bay NSW

DRILLING DATE 30/06/2021
TOTAL DEPTH 0.5 m
DRILLING COMPANY ENV Solutions
DRILLING METHOD Hand Augur

COMMENTS area waterlogged LOGGED BY Ben Pieterse
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Additional Observations

Disclaimer This bore log is intended for environmental not geotechnical purposes.
produced by ESlog.ESdat.net on 02 Jul 2021
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