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Executive Summary 

JBS&G Australia Pty Ltd (JBS&G) was engaged by UrbanGrowth NSW Development Corporation 
(UrbanGrowth NSW, the client) to prepare an environmental site assessment (ESA) of the proposed 
new Sydney Fish Market located at the head of Blackwattle Bay between the Pyrmont Peninsula 
and the foreshore of Glebe (the site). The site is legally identified as Lots 3‐5 in DP 1064339, part 
Lot 107 in DP 1076596 and part Lot 1 in DP835794 as shown on Figures 1 and 2. The individual lots 
fall within City of Sydney (CoS) local government area.  The site area is approximately 3.7 Ha, of 
which 0.7 Ha consists of soil based materials present above the high water mark. 

The ESA has been requested in anticipation of a development application for the construction of a 
new Sydney Fish Market development situated at the southern portion of Blackwattle Bay, to the 
south‐west of the existing Fish Market site to address requirements under State Environmental 
Planning Policy No. 55 (SEPP55).   

The objective of the ESA is to identify potential site contamination issues that will require to be 
addressed during the construction works prior to the use of the site for a fish market.  The findings 
of the ESA are proposed to inform the development of a Remedial Action Plan (RAP) to be 
implemented prior to the construction works such that the site can be demonstrated as suitable for 
the proposed land use as required under SEPP55. 

The scope of works completed for the ESA comprised a review of previous contamination and other 
assessment/investigation reports available for the site, or portions thereof, a review of the 
proposed development information; development of a conceptual site model (CSM) specific to the 
environmental characteristics of the site and the proposed development; and development of 
conclusions with regard to the suitability of the site, or the provision of recommendations on issues 
requiring management/remediation that will require to be addressed within a RAP for the site. 

Based on the scope of work completed for this assessment and subject to the Limitations in Section 
8, the following is concluded: 

 Review of currently available previous site assessment documents has identified that there 
is sufficient existing data to characterise soil, sediment and groundwater conditions within 
the area of the proposed development in order to establish a CSM. Notwithstanding, a 
number of data gaps were identified as follows that will require additional data to refine 
specific management/remedial actions during application of a future RAP: 

o Shallow soils at PBHA01 and PBHA02 with TPH impacts that may pose a risk to 
groundwater quality discharging from the site; 

o Groundwater assessment hydraulically downgradient from identified PAH and heavy 
metal impacts and potential risks to off‐site ecological receptors;  

o Additional ground gas and soil vapour investigation to assess the inhalation risks to 
future site users of the commercial building;  

o Additional characterisation of sediment conditions, particularly in areas where 
proposed construction activities will result in movement or otherwise, disturbance of 
sediments to facilitate the implementation of appropriate management measures in 
relation to contaminant concentrations and acid sulfate soil conditions; and 

o Characterisation of site soils with respect to sampling density as provided in EPA (1995) 
guidance for the land portion of the site and consideration as to the uncertainty 
associated with the status of historical remediation of former fuel storage facilities. 
Whilst any potential soil impacts may not affect site suitability (under the proposed 
development), the impacts (if any) may require appropriate management during 
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development and construction works. Such potential impacts requiring further 
assessment include asbestos in soils, characterisation of fill material and natural soils 
for such that material requiring management in future development works can be 
refined and leachate data of soils to inform potential waste classification of surplus 
soils to the development.   

 Each of the environmental data sets (as sourced from PB (2009), JBS&G (2015a) and EIS 
(2017) were found to be reliable for the purposes of making decisions as part of this 
assessment. It is noted that data collected as part of PB (2009) is approximately eight years 
old. However, from a review of the site history since 2009, the site use and immediate 
surrounds have remained relatively unchanged and therefore the data is considered to be 
sufficiently representative of current conditions for the purposes of developing the CSM. 
Groundwater analytical results as reported in PB (2009) were also found to have elevated 
laboratory LORs that did not allow for a direct comparison to the adopted criteria, whilst 
some sediment analysis data in EIS (2017) had elevated LORs once consideration was given 
to normalisation to organic carbon levels as per CSIRO (2013);    

 Based on the CSM presented in Section 6, the potential exposure pathways for commercial 
users of the site will include inhalation (gas or vapours) pathways. On‐site ecological 
receptors will be limited as the whole site will be covered in hardstand. Exposure pathways 
for off‐site receptors will include contaminated groundwater (if any) migrating off‐site and 
contaminant up‐take from sediments;  

 Based on the results and CSM presented herein, there were no potential unacceptable 
health risks identified with respect to the proposed development. Notwithstanding, this is 
required to be confirmed with the results of a data gaps assessment; 

 Heavy metal, PAH and TRH contaminated sediments have been identified within the extent 
of the development site that were reported to exceed both low and high trigger value 
sediment quality guidelines protective of ecological communities. UNSW (2017) reported 
sediments within Blackwattle Bay had significant metal and nutrient contamination that 
were indicative of highly disturbed conditions. This is supported by the results reported in 
EIS (2017) in which sediment data collected from sampling points outside the proposed 
development area (but in Blackwattle Bay) had similar levels of impact to those reported 
within sediments of the site.  

As reported in ANZECC/ARMCANZ (2000) sediment remediation is not straightforward and 
should only be undertaken where absolutely warranted.  To this extent, UNSW (2017) 
recommended the following with respect to increasing biodiversity and restore ecosystem 
services within the Bays Precinct: 

o Reduction of contaminant loads through the treatment of storm water and land runoff; 
and  

o Prevention of the resuspension of sediments during development by minimising 
sediment disturbance and using sediment curtains during construction activities.  

 Consistent with EPA (2017) guidance, in which remediation should not proceed in the 
event that it is likely to cause a greater adverse effect than leaving the site in its current 
condition with regard to contamination, it is considered that sediments should not be 
actively remediated as it will likely result in adverse impacts through requirements for 
excavation, dewatering, ASS treatment and off‐site disposal of the resulting stabilised 
material to landfill. Moreover, it will likely not result in any meaningful environmental 
outcomes within the context of the highly disturbed conditions of Blackwattle Bay in 
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which sediments with elevated levels of contaminants have been reported throughout 
the entire Bay.  

 It is noted that a small area of sediments adjacent to the existing sea wall, beneath the 
proposed new Sydney Fish Market building envelope will require adjustment in location 
within the current site extent to facilitate continued discharge from existing stormwater 
culverts. It is understood that the adjustment sediments will extend to a maximum depth 
of approximately 1.4 m in minor areas of the site. Given the limited spatial movement 
area, no specific characterisation data is currently available for this material. Review of 
the broader sediment characteristics at the site, it is expected that material to be moved 
will have concentrations of heavy metals, PAHs and possibly TRH consistent with 
surrounding sediments. Whilst this will require specific confirmatory sampling/analysis 
prior to the commencement of works, based on the available data it is considered that 
these sediments will be suitable from a contamination perspective to placed elsewhere 
within the proposed basement footprint. In addition, the removal of the surface 
sediments from within these locations is not expected to expose any underlying 
sediments (at depth) with greater contaminant concentrations that would result in a net‐
increase in contaminant exposure risks to ecological receptors on or in the vicinity of the 
site. 

  Consistent with the previous point, the potential for resuspension of sediments during 
development works is required to be minimised such that mobilisation of contaminants 
and associated short‐term ecological risks are appropriately managed. To enable an 
appropriate understanding of sediment characteristics within areas of disturbance, it is 
recommended that further site investigation activities across the development works 
footprint be undertaken prior to the commencement of any works that will result in 
disturbance of the sediments. These additional works will be designed to provide a 
suitable data set to guide management and if required, rehabilitation of these sediments 
during/following the required disturbance activities.  

  A temporary a coffer dam will be constructed at the limits of the development works 
area prior to construction activities that will isolate the construction works footprint 
from the balance of the Bay. This will minimise the risk of any environmental impacts 
beyond the site boundary. Within the site, potential environmental impacts associated 
with localised movement of the sediment to achieve the construction requirements will 
be managed via selection of a methodology to minimise the suspension of sediments in 
the water column. It is expected that this will include use of either a long arm excavator, 
clam shell apparatus or similar to collect and locally transport small quantities of 
saturated sediment across the bed floor, within a silt curtain surround, followed by 
gentle placement at the final location. Resuspension of sediment will be minimised and 
with consideration to the continued saturated condition of the sediment, the low 
concentration of oxygen in water when compared to the atmosphere, the high buffering 
capacity of the marine Bay waters and the isolated nature of the works area from the 
balance of the surrounding environment, it is considered that the environmental 
(contamination and acid sulfate soil) risks associated with disturbance of the sediments 
may be suitably managed.       

 The site is situated within an area of high probability of ASS. Indicators of potential ASS 
comprising sulfide odours and the presence of sea shells were observed within media 
inspected from boreholes conducted on both the land and water portion of the site. On 
this basis, the disturbance of materials during site redevelopment works, inclusive of soil 
and sediments (both within the land and water portions of the site) will be required to be 
conducted in accordance with an acid sulfate soils management plan (ASSMP).  
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 A remedial action plan (RAP) should be prepared to establish a suitable framework for 
management of potentially contaminated media such that upon completion of works, 
the site will be considered suitable for the proposed use.  
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 Introduction 

1.1 Background 

JBS&G Australia Pty Ltd (JBS&G) was engaged by UrbanGrowth NSW Development Corporation 
(UrbanGrowth NSW, the client) to prepare an environmental site assessment (ESA) of the 
proposed new Sydney Fish Market located at the head of Blackwattle Bay between the Pyrmont 
Peninsula and the foreshore of Glebe (the site). The site is legally identified as Lots 3‐5 in DP 
1064339, part Lot 107 in DP 1076596 and part Lot 1 in DP835794 as shown on Figures 1 and 2. 
The individual lots fall within City of Sydney (CoS) local government area.  The site area is 
approximately 3.7 Ha, of which 0.7 Ha consists of soil based materials present above the high 
water mark. 

The proposed new Fish Market site is situated at the southern portion of Blackwattle Bay, which 
is one portion of the Bays Precinct Urban Transformation Area (BPUT) that comprises 
approximately 80 Ha of land, in addition to 94 Ha of water that is the subject of a NSW 
Government urban transformation project that will have the potential to deliver additional 
residential, commercial, recreational and community developments over a 20‐30 year timeframe.  

The ESA has been requested in anticipation of a development application for the construction of a 
new Sydney Fish Markets development at the site, to the south‐west of the existing Fish Market 
site to address requirements under State Environmental Planning Policy No. 55 (SEPP55).  The 
ESA has been prepared as consistent with current guidelines made or approved by the NSW EPA.  
Sampling and analysis data to support the ESA has been supported from a range of previous 
investigations. 

1.2 Objective 

The objective of the ESA is to identify potential site contamination issues that will require to be 
addressed during the construction works prior to the use of the site for a fish market.  The 
findings of the ESA are proposed to inform the development of a Remedial Action Plan (RAP) to 
be implemented prior to the construction works such that the site can be demonstrated as 
suitable for the proposed land use as required under SEPP55. 

1.3 Scope of Works 

The scope of works completed comprised: 

 Review of previous site contamination assessment/investigation reports as made 
available to JBS&G with respect to the suitability of the data for use in evaluating the 
current contamination conditions across the various properties within the extent of the 
proposed Fish Market site; 

 Review of available geotechnical investigation reports as made available;  

 Development of a conceptual site model (CSM) as specific to the environmental 
characterisation of the site and the proposed development; and 

 Drawing conclusions with regard to the current suitability of the site from a 
contamination view point and providing recommendations on issues that will need to be 
addressed within a RAP to support the proposed redevelopment of the site. 

1.4 Proposed Development 

The most recent development plans for the proposed Fish Markets are provided as Appendix A. It 
is understood that statutory approval for the proposed development scheme will be sought in 
two stages, comprising the initial concept development application, being for the demolition of 
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existing structures and approval for the proposed development envelope for use of the site as a 
fish market.  The second development application (Main Works) will seek approval for the 
construction of the new fish market and associated works.  

Specifically, the Concept development application seeks approval for: 

 the use of the site for the fish market including waterfront commercial and tourist 
facilities and ancillary uses and the distribution of uses; 

 a gross floor area of up to 30,000m2 contained within a defined building envelope; 

 waterfront structures such as wharves; 

 concepts for improvements to the public domain including promenades, access to 
Blackwattle Bay and landscaping; 

 pedestrian cycle and road access and circulation principles; and 

 principles for infrastructure provision and waste management. 

The development application will also set out details of the first stage of the development being 
the demolition of land and water‐based structures on the site including removal of marine piles 
and any resulting repairs to the existing sea wall, and related services relocations. 

The Main Works development application seeks approval for: 

 the construction of a new fish market including land and water‐based structures.   

 the use of the site for the fish market including waterfront commercial and tourist 
facilities and ancillary uses and the distribution of uses; 

 a gross floor area of approximately 26,000m2 as calculated according to the definition 
of GFA under SREP 26 (approximately 25,600m2 as calculated according to the 
definition of GFA under the Standard Instrument). 

 public domain works including promenades access to Blackwattle Bay and landscaping; 

 pedestrian, cycle and road access and circulation; 

 infrastructure provision and waste management; and 

 associated works as required. 

The proposed uses comprise: 

Below Ground Level 

 Parking for service and delivery, and private vehicles up to approximately 417 vehicles;  

 Plant and storage;  

 Waste Management facilities; and 

 End of journey facilities.  

Ground Level ‐ Outside of Building Envelope  

 Up to three operational wharves for fishing fleet servicing and product 
unloading/loading, multi‐purpose wharf space, private‐operated ferry stop, 
recreational vehicles and the like;  

 Vehicular access driveways; and  

 Publicly accessible promenade.  
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Ground Level ‐ Within Building Envelope 

 Wholesale services space including product storage and processing;  

 Auction floor and associated refrigeration and handling space.  

 Loading dock including time‐limited delivery and service vehicle parking area; 

 Waste management facilities;  

 Office space including buyers room; and 

 Staff amenities, plant and storage.  

Upper Ground Level (L1) 

 Retail premises including fresh food retail, food and drink premises including 
harbourside dining;  

 External/shared dining space;  

 Ancillary back of house space and staff amenities; and  

 Circulation areas.  

Upper Level 2 (Mezzanine)   

 Catering space;  

 The Sydney Seafood School;  

 Tenant and subtenant office space; and  

 Plant and storage space.  

Specifically, the proposed development works as outlined in plans included in Appendix A will 
include: 

 Retention, rehabilitation/repair of the existing sea wall structures. 

 Removal/decommissioning of all existing industrial and wharf infrastructure. 

 Construction of a new basement level carpark in front of the existing sea wall with 
appropriate measures to allow the continued discharge of stormwater through existing 
culverts.  

 Foundations for the new structures will be completed as driven steel piles with the 
basement constructed as a precast stainless steel structure within which a membrane 
will be fitted and in‐situ basement pavements poured resulting in a water tight 
structure.  

 The proposed basement finished floor level (FFL) has been designed at ‐0.3 m AHD. 
Allowing for a hydrostatic slab and steel structure, JBS&G has conservatively assumed a 
base of structure of approximately ‐1.3 m AHD.  

 A coffer dam will be installed around the construction footprint to enclose the site and 
enable temporary partial dewatering to facilitate construction requirements whilst 
ensuring that sediments remain saturated.  

 To facilitate continued use of the existing stormwater culverts, etc the proposed works 
will include some dredging of sediment in the vicinity of an existing culvert within the 
new building footprint. These works will be completed to provide a gap of at least 1 m 
between the culvert mouth and the new basement structure. It is anticipated that 



 

©JBS&G Australia Pty Ltd | 54162 ‐112239     4 

approximately 55 m3 of sediment/silt will require movement to an elevation of  
‐3.01 m RL. The sediment/silt movement will relocate excess material within the 
basement footprint so as to minimise the level of disturbance of both the material and 
ecological receptors. In addition, it is anticipated that approximately 470 m3 of existing 
rock revetment will also require removal within the zone along the base of the sea wall. 
Given the inherent uncertainties associated with the survey methodology and the 
potential for movement of sediment/silt within the building footprint between the 
survey period and commencement of works, the reported volumes requiring removal 
should be preliminary estimates and contingency allowed should additional material 
required removal to achieve the drainage/construction objectives. 

1.5 Previous Assessments 

The ESA has been substantially prepared on the basis of a range of previous assessments.  This 
has included: 

 Environmental Site Investigation Blackwattle Bay Maritime Precinct Blackwattle Bay 
Maritime Precinct, NSW, March 2009, Parsons Brinkerhoff (PB 2009); 

 Report to Land and Property Management Authority C/‐ Government Architects Office on 
Preliminary Environmental Site Assessment for Proposed Redevelopment – Waterfront at 
Markets, 56‐60 Pyrmont Bridge Road, Pyrmont, NSW. Ref: E24125Krpt, EIS, August 2010 
(EIS 2010b); 

 Sydney Bays Precinct Urban Growth NSW Geotechnical Desktop Review, 6 August 2014, 
Jacobs Group (Australia) Pty Limited (Jacobs 2014); 

 UrbanGrowth NSW Environmental Site Assessment The Bays Precinct Urban 
Transformation Area rev 1, 18 November 2015, JBS&G Australia Pty Ltd (JBS&G 2015a); 

 UrbanGrowth NSW Site Wide Remedial Concept Plan The Bays Precinct Urban 
Transformation Area rev 0, 4 December 2015, JBS&G Australia Pty Ltd (JBS&G 2015b);  

 Bays Market Precinct: Blackwattle Bay & Wentworth Park History, Built Heritage, 
Archaeology & Landscape Study, July 2017, City Plan Heritage (CPH 2017); 

 Contamination Investigation The Bays Precinct – Separable Portion 1 Blackwattle Bay, 
Pyrmont, NSW, 12 July 2017, Environmental Investigation Services (EIS 2017);  

 Revised Geotechnical Report to Urbangrowth NSW on Geotechnical Investigation for 
Proposed Bays Market District at Blackwattle Bay & Wentworth Park, Pyrmont, NSW rev 
2, 14 September 2017, JK Geotechnics (JK 2017); 

 New Sydney Fish Market Maritime Heritage Impact Statement. Comber Consultants Pty 
Ltd. March 2019, version: I. 2019 (Comber 2019); and 

 Heritage Impact Statement, The new Sydney Fish Market, Concept and Stage 1 Works and 
Stage 2 Main Works. City Plan Heritage Pty Ltd, March 2019, 18‐084 Rev 6, (CPH 2019). 
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 Site Description 

2.1 Site Identification 

The site location is shown in Figure 1, and current site layout is shown in Figure 2. The site details 
are summarised in Table 2.1 and described in the following sections. It is understood that the 
land site is currently zoned as Ports and Employment under State Environmental Planning Policy 
(SEPP) No. 26 – City West and Maritime Waters under Sydney Regional Environmental Plan 
(Sydney Harbour Catchment) 2005. 

Table 2.1: Summary Site Details 

 Lot / DP 
Lots 3‐5 in DP 1064339 
Part Lot 107 in DP1076596 
Part Lot 1 in DP835794 

Address  1A to 1C Bridge Road, Glebe NSW and part 56‐60 Pyrmont Bridge Road, Pyrmont 
NSW 

Local Government Authority  City of Sydney Council 

Approximate MGA Coordinates 
(MGA 56) 

Easting: 332669.678 
Northing: 6250259.919 

Site Zoning  Ports and Employment under State Environmental Planning Policy  
(SEPP) No. 26 – City West and Maritime Waters under Sydney Regional 
Environmental Plan (Sydney Harbour Catchment) 2005 

Current Use  Various industrial and commercial uses (concrete batching plant and commercial 
boat hire operations).  

Proposed Use  Commercial use (fish market)  

Site Area  Approximately 3.7 Ha

2.2 Site Inspection 

Inspections of the four properties within the extent of the proposed fish markets have been 
completed during the period from June 2014 to October 2017 by various JBS&G consultants 
suitably trained, qualified and experienced in the identification of site contamination issues.  
Whilst a number of the 2014 – 2015 inspections were limited to publicly accessible areas and/or 
government entity land, the 2017 inspections included access to a number of sites previously 
inaccessible with regard to inspection. During these most recent site visits, suitable inspections 
were completed to confirm previous observations on adjoining accessible lots remained 
applicable. 

Details of site inspections as specific to each of the four current land‐uses within the site are 
summarised following. 

1A Bridge Road ‐ A Hanson Cement concrete batching plant was located at the south‐west extent 
of the site (Lot 5 DP1064339), that comprised several large bulk material silos, loading 
infrastructure, several washdown bays, and vehicle movement areas, vessel unloading facilities 
and a site office building. The northern portion of this premises was situated on a concrete deck 
wharf structure overlying hardwood girders, whilst the south‐east portion appeared to have been 
constructed on retained fill to the rear of a sea wall. A number of conveyors connected the batch 
plant, four silos, and truck filling point infrastructure in addition to the adjoining weighbridge 
structure. Two designated bunded areas for chemical storage were located in the central portion 
and batch plant areas of the Blackwattle Bay Precinct. A two storey site office building was 
situated in the east most portion of the premises.  

1B Bridge Road ‐ The central premises, identified as Lot 4 DP 1064339 comprised infrastructure 
associated with commercial hire boat operations. These facilities included a wharf portion and 
associated finger jetty berths in the north, with vehicle parking areas a demountable office 
building and shipping containers used for storage of supplies and audio‐visual equipment 
associated with harbour cruises. The wharf deck comprised a combination of concrete and 
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asphalt covered concrete pavement supported on timber beams and turpentine piles. The entire 
premises appeared paved with concrete, with the southern portion overlying fill material retained 
by a sea wall. Beyond the sea wall, services supporting the boats at dock were pinned to the 
underside of the wharves (including sewer, water and power). A sewer pump out facility was 
situated adjacent to the site entry, connected to the facilities beneath the wharves. One small old 
building of unknown former use was located at the eastern most extent of this premises. 
Inspection of the site pavements, limited by the presence of shipping containers, other 
equipment and vehicles did not identify indications of above (AGST) or underground fuel storage 
tanks (USTs). 

1C Bridge Road ‐ The east most premises (Lot 3 DP1064339) facing Bridge Road comprised the 
remnants of the former Jones Brothers coal loader facilities. The remnants include a rendered 
wall and timber framework adjacent to the street boundary and a paved yard area where 
structural steel infrastructure has been stockpiled. Several temporary building structures were 
also located in this area. A sandstone block retaining structure retained the land portion of this 
premises above the water line. Weed vegetation and several mid sized trees were situated in this 
portion of the BMD site.  

Part 56‐60 Pyrmont Bridge Road Pyrmont – the property located directly west of the current fish 
markets building comprises public open space and a wharf facility along the Blackwattle Bay 
foreshore area in the eastern portion of the site. The area is primarily used as an outdoor dining 
area for patrons at the current fish markets and a wharf facility for commercial fishing boat 
operators. The site is predominantly covered in hardstand with the exception of a small grassed 
area in the southern portion of the property and rocks/boulders lining the foreshore area. It is 
noted that the hardstand ground surface of the site comprises a deck that overlies a mixture of 
soils (above the high water level mark) and the surface waters of Blackwattle Bay.  

2.3 Site History 

From a review of the previous investigations, the following summarises the key aspects of the site 
history with respect to potential contaminating activities:  

 The site and Blackwattle Bay were originally reclaimed between 1836 and 1891; 

 The site was used for commercial purposes from 1900 that included timber merchants, 
abattoirs and garbage collectors; 

 Lot 3 in DP1064339 located in the eastern portion of the site was used for unloading coal 
since before 1951. Coal fragments have been reported on the seafloor and within 
boreholes previously completed at the site; 

 The site formerly had five underground storage tanks (USTs) which were removed from 
the site in 1995. The USTs contained gasoline, distillate, racing fuel, mineral spirit and 
mineral oil.  

 During the UST removal, impacted soils were reportedly excavated and removed from 
the site. The resulting excavations were reportedly validated for total petroleum 
hydrocarbons (TPH), however it was further reported that heavy metal impacts remained 
in‐situ at the limit of the completed investigations; 

 Demolition of former site structures reportedly resulted in the removal of 700 m2 of 
asbestos from the site; and  

 The site is currently used as a concrete batching plant and for commercial boat hire 
operations.    
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Historical aerial photographs of the site and Blackwattle Bay surrounds are included in Appendix 
D.  

2.4 Topography and Hydrology 

The site is situated on predominantly flat terrain. Review of topographic information obtained 
from regional topographic maps available on NearMap spatial information database indicated 
that southern portion of the site that has been subject to land reclamation and has an elevation 
of approximately 2 m Australian Height Datum (AHD). The ground surface of the northern portion 
of the site is situated on piers overlying the surface waters of Blackwattle Bay. Site surface water 
is anticipated to drain directly into Blackwattle Bay.  

2.5 Geology 

Jacobs (2014) reported that review of existing geotechnical maps indicate that the area of the site 
is underlain by a significant depth (>3 m) of fill material, as consistent with historical reclamation 
of the area from Blackwattle Bay.  This is consistent with Wentworth Park as located further 
south of the site.  Hawkesbury Sandstone was anticipated under site filling. 

JK (2017a) reported that the 1:100,000 Geological Map of Sydney indicated the site to be 
underlain by man‐made fill and estuarine soils overlying Hawkesbury Sandstone of the 
Wianamatta Group.  The Hawkesbury Sandstone comprises medium to coarse grained quartz 
sandstone with very minor shale and laminite lenses.  It was further noted that at least two dykes 
were believed to extend through the site in a rough north‐west to south‐east alignment. 

Boreholes in Blackwattle Bay undertaken for JK (2017a) disclosed a subsurface profile generally 
comprising natural clay and sandy clay soils of medium to high plasticity and clayey sand soil 
overlying sandstone bedrock.  In the bay, the boreholes typically encountered no fill from the 
seabed level, except the boreholes close to the existing shoreline where fill extending up to 4.7m 
depth was encountered. There generally appeared to be a fill layer close to the southern 
shoreline.  The fill was reported to comprise a clayey sand and silty clay with trace amounts of 
fine to medium grained sand and coal and plastic fragments.  Boreholes in the adjoining 
Wentworth Park identified fill comprising silty sand or sandy clay containing varying amounts of 
inclusions such as sandstone and igneous gravel, also timber, tile, ceramic, glass, shell, concrete 
and brick fragments, slag and ash. 

Natural soils were encountered either from seabed level or about 0.5m depth in the Bay 
comprised interbedded layers of silty clay, sandy clay and clayey sand soils.  The predominantly 
clay samples were assessed as having moisture content greater than their plastic limits and based 
upon hand penetrometer tests completed on the samples, ranged in strength from very soft to 
very stiff.  The clays were assessed as generally being of medium to high plasticity, although more 
sandy clays were generally of low to medium plasticity.  The predominantly sandy samples were 
assessed as wet and ranged from very loose to dense relative density.  The natural soils contained 
varying amounts of fine to coarse grained gravel, shell fragments and other organic materials. 

Sandstone bedrock was encountered underlying natural soils at depths ranging from 
approximately 5.5 ‐ 13.4 m below ground surface (bgs) being ‐9.1 to ‐18.5 m AHD.  

2.5.1 Potential for Acid Sulfate Soils 

Review of the Acid Sulfate Soil (ASS) Risk Map for Prospect/Parramatta1 indicates that the subject 
site is located within an area of ‘high probability’ of acid sulfate soils within bottom sediments. In 

                                                            
1 ‘Acid Sulfate Soil Risk Map – Prospect/Parramatta, Edition 2’, 1997 1:25 000, NSW Department of Land 
and Water Conservation (DLWC), Ref 9130N3 (NSW DLWC) 



 

©JBS&G Australia Pty Ltd | 54162 ‐112239     8 

such areas, there is the potential for severe environmental risk if bottom sediments are disturbed 
by activities such as dredging.  

PB (2009) noted potential indicators of ASS comprising odorous marine sediments with sea shells 
in boreholes located in the southern portion of the site (overlying the land portion of the site) and 
within marine sediments in Blackwattle Bay. Similar observations were reported in JBS&G (2015) 
and EIS (2017), however no samples were analysed at a laboratory to confirm if the soils 
comprised actual ASS.   

2.6 Hydrogeology 

A review of the registered bore information (NSW DPI 2017 2) indicated that there are 14 
registered bores within a 500 m radius of the site.  The closest wells (approximately 250 m south‐
west of site) were constructed for monitoring purposes and were reported to contain a standing 
water level of approximately 0.6 m within shallow fill materials.  

Groundwater monitoring as undertaken within the extent of the site as part of previous 
investigation and has identified:  

 Site groundwater to have reported total dissolved solids (TDS) concentrations consistent 
with saline waters; and 

 Standing water levels correspond with tidal surface water levels of Blackwattle Bay in 
which site groundwater is anticipated to discharge.   

2.7 Meteorology 

A review of average climatic data for the nearest Bureau of Meteorology monitoring location 
(Observatory Hill3) indicates the Site is located within the following meteorological setting: 

 Average minimum temperatures vary from 8.1 ⁰C in July to 18.8 ⁰C in February; 

 Average maximum temperatures vary from 16.4 ⁰C in July to 26.0 ⁰C in January; 

 The average annual rainfall is approximately 1215.7 mm with rainfall greater than 1 mm 
occurring on an average of 99.9 days per year; and 

 Monthly rainfall varies from 68.4 mm in September to 133.2 mm in June with the wettest 
periods occurring on average from January to June. 

2.8 NSW EPA Public Register Search Records 

A search of the NSW EPA’s public register maintained under the Protection of the Environment 
Operations Act (POEO) 1997 was undertaken and is included as Appendix E.  

The search identified that, for the site, there were: 

 One active Environmental Protection Licence (EPL), issued to Hanson Construction 
Materials, operating the concrete batching plant in the western portion of the site for 
Shipping in Bulk (3801); 

 No prevention, clean up or prohibition notices; 

 No suspension, surrender or revocation of an environmental protection licences. 

                                                            
2 NSW Department of Primary Industries, 2015. Groundwater Monitoring Overview Map. 
Http://allwaterdata.water.nsw.gov.au/water.stm. Accessed 13 February 2018  
3 http://www.bom.gov.au/climate/averages/tables/cw_066062.shtml, Commonwealth of Australia, 2013 
Bureau of Meteorology, 
Product IDCJCM0028 prepared on 29 December 2016 and accessed by JBS&G on 5 February 2018 
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A search was undertaken through the EPA’s public contaminated land register and is included as 
Appendix E. The search identified that there have been no notices issued under the 
Contaminated Land Management Act 1997 (CLM Act) for the site.  

The site has not been notified to the EPA under section 60 of the CLM Act with regards to 
contamination. It is noted that the former Council Works Depot (Fig and Wattle Depot) located at 
14‐26 Wattle St Pyrmont has previously been notified to the NSW EPA, however regulation under 
the CLM Act was not required. Review of the list of properties notified to the EPA did not identify 
any nearby properties that may represent a contamination migration risk to the site. 

A search was also undertaken through the EPAs PFAS register of contaminated sites. The search 
identified that there are no sites within vicinity of the site notified to the EPA with regards to 
PFAS contamination. 
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 Potential for Contamination 

3.1 Areas of Potential Environmental Concern 

Areas of Potential Environmental Concern (APEC) and Constituents of Potential Concern (COPC) 
have been identified for the site on the basis of the identified former and current sites uses. 
Constituents of Potential Concern have been identified in general accordance with DUAP (1998)4  
with consideration of the history of the site. APECs and COPCs are presented in Table 3.1. 

Table 3.1: Site APECs and COPCs 

Areas of Potential Environmental Concern (APECs)  Constituents of Potential Concern (COPCs) 

Fill and reclaimed land  Heavy metals, total petroleum hydrocarbons (TPH), 
volatile organic compounds (VOCs), polycyclic aromatic 
hydrocarbons (PAHs), organochlorine pesticides (OCPs), 
herbicides, polychlorinated biphenyls (PCBs), asbestos, 
acid sulphate soils (ASS) and ground gases 

Former coal wharf  Heavy metals, TPH/VOCs, PAHs, asbestos and tributyltin 
(TBT) 

Current and former concrete batch plants  Heavy metals, TPH/VOCs, PAHs, solvents, asbestos, TBT 
and organophosphate pesticides (OPPs), 

Current and former industrial areas  Heavy metals, TPH/VOCs, PAHs, VOCs, OCPs, OPPs, 
herbicides, PCBs and asbestos 

Marina Areas  Heavy metals, TPH/VOCs, PAHs, asbestos, OPPs, TBT and 
solvents 

General potential sources of environmental impact across the site include: 

 impacted fill material used during land reclamation activities; 

 impacted fill material used to create existing site levels other than during reclamation 
activities; 

 general industrial land uses; 

 former fuel/oil storage and dispensing infrastructure including USTs; 

 former buildings, pavements and foundations containing asbestos containing materials 
(ACM); and  

 marina and marine vehicle maintenance/storage activities where TBT, creosote and heavy 
metals containing products/materials have been applied and/or removed from marine 
vehicles, infrastructure, and the wharves themselves as part of site activities. 

Potential ground (landfill) gas sources are detailed in Tables 3.1 and may be present in reclaimed 
land areas where high organic matter content material has been buried, used as fill material or 
otherwise disturbed so as to result in conditions favouring the generation of ground gases. 

Potential acid sulfate soil sources are detailed in Tables 3.1 and include the following: 

 impacted fill material used during land reclamation activities; 

 alluvial soil profiles buried during historical land reclamation activities; and 

                                                            
4  Managing Land Contamination: Planning Guidelines, SEPP 55‐Remediation of Land. Department of 
Urban Affairs and Planning, 1998 (DUAP 1998). 
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 alluvial soil profiles buried by overlying aeolian, estuarine and/or alluvial sediments in 
historical geological processes. 

3.2 Potentially Impacted Media 

Each of the APECs and corresponding COPCs identified in Section 3.1 have the potential to 
impact: 

 Soils; 

 Sediments; 

 Groundwater; 

 Surface water; and 

 Vapours (indoor and ambient air). 
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 Data Quality Objectives 

Data Quality Objective (DQO) were developed for the investigation, as discussed in the following 
sections. 

4.1 State the Problem 

The historical industrial site located at the head of Blackwattle Bay between the Pyrmont 
Peninsula and the foreshore of Glebe is proposed to be redeveloped for a new Sydney Fish 
Market development.  The site has been formed by historical reclamation of Blackwattle Bay 
using material that was potentially previously contaminated.  The site has further been used for a 
range of industrial uses which may have similarly caused the site to be contaminated.  The 
development is proposed to comprise of a small land borne section with the remainder projected 
out over the surface waters of Blackwattle Bay.   

A conceptual site model (CSM) requires to be developed of the environmental contamination 
status of the land borne and inundated areas and potential human and ecological interactions 
that may occur with the proposed development.  Through review of the site environmental status 
and development of the CSM any potential unacceptable health impacts to users of the proposed 
development, or otherwise exacerbation of potential ecological effects to ecological receptors 
within and in proximity of the development, require to be identified.  The mitigation of these 
potential impacts requires to be detailed within a Remedial Action Plan (RAP) to be developed for 
implementation as part of a development early works package. 

Potential data gaps to the characterisation of the site will also require to be identified and an 
assessment made as to whether they are able to be reasonably dealt with in execution of a future 
RAP. 

4.2 Identify the Decision 

The following decisions have been identified for this assessment: 

 Is sufficient existing data available in previous assessments to characterise soil, 
sediment, groundwater and surface water conditions in the area of the proposed 
development? 

 Is the data available in the previous assessments considered reliable? 

 By comparison to published assessment criteria, are any of the levels of environmental 
constituents measured at a concentration that may pose a potential health or ecological 
risk? 

 What are the potential exposure routes to contaminants associated with the proposed 
development? 

 On the basis of levels of constituents and potential exposure pathways, are there any 
potentially unacceptable health risks present with regard to the proposed development? 

 Where the potential for unacceptable ecological impacts on, or in proximity of, the new 
development is identified, will the construction of the development cause these risk 
levels to increase? 

 Where a potentially unacceptable health risk and/or a potential exacerbation of an 
ecological risk are identified, what measures are required to be implemented with the 
development to mitigate the risk(s)? 
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4.3 Identify Inputs to the Decision 

 Previous environmental data as collected and presented in PB (2009), Jacobs (2014), 
JBS&G (2015a and 2015b), CPH (2017 and 2019), EIS (2010b), EIS (2017) and JK (2017); 

 The proposed use of the site as detailed in site plans provided as Appendix A; and 

 Assessment criteria made or approved by the NSW EPA. 

4.4 Define the Study Boundaries 

The study boundaries have been defined laterally as the extent of the proposed new Sydney Fish 
Market site as shown in Appendix A.  The depth of assessment has been restricted to soil that will 
potentially be disturbed by the development, noting the likelihood of piling for installation of 
piers associated with the development, this is considered to be soils to the depth of competent 
rock in both land side and inundated areas of the site. Some small areas of sediment may be 
disturbed during site preparation works for construction of the basement floor slab, which are 
proposed to be managed below the water level via the transport to areas of the site footprint 
with a lower sediment surface elevation.  

The temporal study boundaries were limited to the period of assessment works previously 
undertaken from approximately 2009 to 2017. Any data gaps identified in the assessment will be 
addressed through the execution of a site RAP. 

4.5 Develop a Decision Rule 

The following decision rules have been adopted in the completion of the assessment for potential 
human health effects: 

 Soil data collected on site has been compared to: 

o Health screening levels for commercial / industrial land‐uses as provided to National 
Environment Protection (Assessment of Site Contamination) Measure, 1999 
Amendment No 1, National Environment Protection Council (NEPC 2013); 

o Soil health screening levels for vapour intrusion for TRH, BTEX and naphthalene as 
provided for sand based soils, surface depth and commercial / industrial land‐uses as 
provided in NEPC (2013); 

o Soil health screening levels for TRH and naphthalene as provided for direct contact 
exposure pathways to CRCCARE Technical Report No. 10 Health Screening Levels for 
Petroleum Hydrocarbons in Soil and Groundwater Part 2: Application Document, 
2011, Friebel and Nadebaum (CRCCARE 2011) for recreational open space areas (HSL‐
C); 

o Generic ecological investigation and screening levels for commercial / industrial land‐
uses as provided to NEPC (2013); and 

o Aesthetic impacts have been interpreted by on‐site observations of indicators of soil 
staining and/or ACM. 

 Sediment data collected in proximity of the site has been compared to the health‐based 
investigation levels for commercial / industrial land‐uses for levels as provided to NEPC 
(2013) and health screening levels for direct contact for recreational open space areas 
(HSL‐C) as provided to CRCCARE (2011). The direct contact exposures to soils and 
sediments will be limited to the proposed pool area in the south‐eastern portion of the 
site. 
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 The assessment of groundwater and surface water data collected on and in proximity of 
the site has for the purposes of recreational exposure evaluation been compared to 
drinking water guidelines as summarised in NEPC (2013) as adjusted by an order of 
magnitude consistent with a recreational exposure being the most likely most sensitive 
potential exposure pathway.  The marine nature of the water would prevent direct 
human consumption. 

 The assessment of hazardous ground gas data collected on the site has been compared to 
guidelines as summarised (EPA 20125) with reference to the Modified Wilson and Card 
Classification. 

The following decision rules have been adopted in the completion of the assessment of potential 
ecological impacts: 

 Soil data collected on the site has been compared to the Ecological investigation levels for 
areas of commercial and industrial land‐use as provided to NEPC (2013). 

 Sediment data has been assessed within the framework instructed to Australian and New 
Zealand Guidelines for Sediment Quality (ANZAST 2018). Sediment guidelines are 
provided in ANZAST (2018) as sediment quality guideline (GV) values on the basis of 
default and high guideline values corresponding to the statistical probability of effects. 
For the relevant organic constituents assessed, the reported concentrations have been 
normalised to 1% organic carbon; 

 Groundwater and surface water data collected on and adjoining the site has been 
compared to guidelines provided to ANZAST (2018) for marine ecosystems protective of 
95% of species and the lowest of the criteria provided to NEPC (2013) for the protection 
of marine ecosystems, aquatic foods, recreational uses and visual amenity as consistent 
with the water quality objectives for the Parramatta River and Sydney Harbour 
catchment. 

Each of the adopted investigation levels are summarised for each analyte and media in the result 
summary tables provided as Appendix B, and are further summarised in Section 4.9. 

A qualitative assessment of the whole of the data set has been made on the basis of the project 
objectives (Section 1.2) and conceptual site model (prepared as Section 6).  This has not 
considered strict decision rules, but instead a consideration of an acceptable level of risk to 
human and ecological receptors.  Site suitability has not been able to be demonstrated by this 
assessment. 

4.6 Specify the Limits on Decision Error 

This step is to establish the decision maker’s tolerable limits on decision errors, which are used to 
establish performance goals for limiting uncertainty in the data. Data generated during this 
project must be appropriate to allow decisions to be made with confidence. 

There are two types of decision error identified in Australia Standards (AS) 4482.1‐2005 ‘Guide to 
the investigation and sampling of sites with potentially contaminated soil Part 1: Non‐volatile and 
semi‐volatile compounds.’ This includes: 

a) Deciding that the site is acceptable when it actually is not; and 

b) Deciding that the site unacceptable when it is. 

                                                            
5 Guidelines for the Assessment and Management of Sites Impacted by Hazardous Ground Gases, NSW 
Environmental Protection Authority, NSW EPA 2012.  
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Limits are required to be set on each type of error presented here. AS4482.1‐2005 nominates that 
a 5% probability of (a) and 20% probability of (b). It is noted that the application of this 
relationship assumes a uniform distribution of impact over the site area.  

This is not the case for this site, as demonstrated in the conceptual site model, the site 
contamination is believed to have been caused my multiple point sources, more than likely 
heterogeneously distributed across the site area.  This prevents the ready application of this 
method. The potential for decision errors requires to be qualitatively estimated. Sampling plans 
and works have been designed to attempt to minimise potential decision errors relating to these 
decisions.  Recommendations for management and/or future works are cognisant of the potential 
errors in the interpretation of site data. 

4.7 Develop a Sampling Plan 

The following sampling and analysis works have been undertaken in PB (2009), JBS&G (2015a) 
and EIS (2017) and premise this assessment: 

 PB (2009) conducted soil sampling via the advancement of boreholes at seven locations 
within the land portion of the site. Three boreholes were converted into groundwater 
monitoring wells and groundwater was subsequently sampled. The investigation also 
included the collection of sediment samples from 18 locations within Blackwattle Bay. 
The sampling locations were generally placed on a systematic grid, with certain locations 
skewed to target specific areas of environmental concern including the area of the former 
USTs. Samples were analysed for a variety of COPCs including heavy metals, PAHs, TPH, 
BTEX, OCPs, VOCs and TBT;  

 EIS (2010b) included the collection of two surface water samples from Blackwattle Bay 
that were analysed for heavy metals, PAHs, TPH, VOCs and TBT;  

 JBS&G (2015a) completed soil sampling at a single location within the south‐western 
portion of the site. The borehole was converted into a groundwater monitoring well with 
lockable gas cap in which groundwater and ground gases were subsequently monitored. 
The soil and groundwater samples were analysed for heavy metals, PAHs, TPH, BTEX, 
OCPs, PCBs, asbestos (soil samples only) and VOCs (groundwater sample only); and 

 EIS (2017) completed sediment sampling at 16 locations within, or in close proximity of 
the site as placed on a systematic grid in Blackwattle Bay. Samples were analysed for 
heavy metals, PAHs, TRH, BTEX and OCPs, PCBs, VOCs and asbestos.   

4.8 Assessment Methodology 

Soil sampling in PB (2009) was undertaken by advancing boreholes with solid flight augers (SFA) 
to a maximum depth of 6.5 m bgs and collecting samples directly off the auger with the exception 
of two hand augered locations at the east of the site as a result of limited access, where sampling 
was also undertaken directly from the auger head. Groundwater monitoring and sampling was 
undertaken by gauging the wells with an oil / water interface probe and purging at least 3 well 
volumes with a bailer. Groundwater physio‐chemical parameters were measured in the field and 
when stable, the groundwater samples were placed into appropriate bottles for laboratory 
analysis.  Sediment sampling was undertaken by lowering a weighted  
100 mm aluminium tube to the bay floor – the contents of each tube was then placed directly 
into sample jars. In addition, sediment grab samples were collected by divers in areas inaccessible 
to the sampling vessel. All laboratory analysis was conducted at NATA accredited laboratory for 
the required analysis.  

Little detail is provided within EIS (2010) with respect to the method of collecting surface water 
samples from Blackwattle Bay. In addition, there is no detail with respect to the filtering of 
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samples for heavy metal analysis.  All laboratory analysis was conducted at a NATA accredited 
laboratory for the required analysis. 

Soil and groundwater sampling in JBS&G (2015a) was undertaken by boreholes advanced by SFA 
and collected soil samples directly off the auger. The borehole was subsequently converted into a 
groundwater monitoring well and developed prior to sampling (at least 3 days after). 
Groundwater sampling was conducted by low‐flow sampling methods comprising a peristaltic 
pump in which the physio‐chemical parameters were measured and samples were placed into 
appropriate bottles for laboratory analysis when the parameters had stabilised. Landfill gas 
monitoring was undertaken with a gas analyser (GFM 435) in which gas flow rates were 
monitored for a period of approximately 5 minutes prior to monitoring landfill gas concentrations 
for a period of 10 minutes Benchmark Technique 16 ‘Subsurface Gas Monitoring Program’ 
provided in NSW EPA (19966). 

EIS (2017) undertook sediment sampling within Blackwattle Bay by advancing boreholes with SFA 
and Standard Penetration Test (SPT) sampler equipment mounted on a floating barge. Samples 
were placed in glass jars with Teflon seals for laboratory analysis at a NATA accredited laboratory.  

4.9 Assessment Criteria 

The assessment criteria as adopted for this assessment have been considered by a review of the 
sources as nominated in Section 4.5.   

The soil and groundwater assessment criteria are summarised in Tables 4.1 to 4.3 following. 

Table 4.1: Chemical Contaminants in Soil Health and Ecological Based Assessment Criteria (all 
units in mg/kg) 

  Limit of 
Reporting 

Laboratory Method  Health Based 

Assessment Criteria 
Commercial and 

Industrial1 

Ecological Investigation/ 
Screening Levels 
Commercial and 

Industrial2 

METALS         

Arsenic  2.0  ICP‐AES (USEPA 200.7)  3000  160 

Cadmium  0.4  ICP‐AES (USEPA 200.7)  900  ‐ 

Total 
Chromium   1.0  ICP‐AES (USEPA 200.7) 

3600  310 

Copper  1.0  ICP‐AES (USEPA 200.7)  240 000  85 

Nickel  1.0  ICP‐AES (USEPA 200.7)  6000  55 

Lead  1.0  ICP‐AES (USEPA 200.7)  1500  1800 

Zinc  1.0  ICP‐AES (USEPA 200.7)  400 000  110 

Mercury 
(inorganic)  0.05  Cold Vapour ASS (USEPA 7471A)

730  ‐ 

TRH     

F1 C6‐C10  20  Purge Trap‐GCMS (USEPA8260) 260  215 

F2 >C10‐C16  50  Purge Trap‐GCMS (USEPA8260) NL  170 

F3 >C16‐C34  100  Purge Trap‐GCFID (USEPA8000) ‐  1700 

F4 >C34‐C40  100  Purge Trap‐GCFID (USEPA8000)   3300 

BTEX         

Benzene  0.1  Purge Trap‐GCMS (USEPA8260) 3  75 

Toluene  0.1  Purge Trap‐GCMS (USEPA8260) NL  135 

                                                            
6 Environmental Guidelines: Solid Waste Landfills. NSW Environment Protection Authority (1996) 
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  Limit of 
Reporting 

Laboratory Method  Health Based 

Assessment Criteria 
Commercial and 

Industrial1 

Ecological Investigation/ 
Screening Levels 
Commercial and 

Industrial2 

Ethylbenzene  0.1  Purge Trap‐GCMS (USEPA8260) NL  165 

Total Xylenes  0.3  Purge Trap‐GCMS (USEPA8260) 230  180 

Naphthalene  0.1  Purge Trap‐GCMS (USEPA8260) NL  370 

OCPs         

DDT + DDD + 
DDE 

0.3  GCECD (USEPA8140,8080) 
3600   

Aldrin + 
Dieldrin 

0.2  GCECD (USEPA8140,8080) 
45   

Chlordane  0.1  GCECD (USEPA8140,8080)  530   

Endosulfan  0.3  GCECD (USEPA8140,8080)     

Endrin  0.1  GCECD (USEPA8140,8080)  100   

Heptachlor  0.1  GCECD (USEPA8140,8080)  50   

Hexachloroben
zene 

0.1  GCECD (USEPA8140,8080) 
80   

Methoxychlor  0.1  GCECD (USEPA8140,8080)  2500   

PAHs     

Carcinogenic 
PAHs (as B(a)P 
TPE)  0.5  GCMS (USEPA8270) 

40   

Benzo(a)pyren
e  0.5  GCMS (USEPA8270) 

‐  172 

Total PAHs  0.5  GCMS (USEPA8270)  4000   

PCBS     

PCBs (total)  0.5  GCECD (USEPA8140,8080)  7  ‐ 

PHENOLICs     

Phenols (total)  0.5  GCMS (USEPA8270)  240 000   

CYANIDE     

Cyanide (Free)  0.5 
Distillation/Colorimetric (APHA 

4500‐CN O) 
‐   

1 Commercial and Industrial  Health Based Investigation Levels (HIL‐D)  – Residential with accessible soils (NEPC 2013). 
The Soil Health Screening Levels for Vapour Intrusion are applicable to Sand Soils. Values presented are those for 0 to 
<1 m bgs as the most conservative level. 
2 Generic Ecological Investigation and Screening Levels – Commercial and Industrial (NEPC 2013) unless otherwise 
notated 
3 Derived Ecological Guideline – 95% confidence limits for fresh Benzo(a)pyrene contamination. CRC Care Technical 
Report No. 39 Risk‐based management and remediation guidance for benzo(a)pyrene. CRC Care Pty Ltd, 2017     
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Asbestos in soil thresholds adopted for the site assessment are nominated in Table 4.2 below. 

Table 4.2: Asbestos in Soil Health Based Assessment Criteria (all units in mg/kg) 

  Health Screening Level (w/w) 

Form of Asbestos  Commercial/Industrial (D) 

Bonded ACM  0.05 % 

Fibrous asbestos or asbestos fines3  0.001 % 

All forms of asbestos  No visible ACM for surface soil (0 – 0.1 m bgs). 

The adopted groundwater investigation criteria are nominated in Table 4.3 following. 

Table 4.3: Groundwater and Surface Water Investigation Levels (all units are µg/L unless 
otherwise shown) 

 
Limit of 
Reporting 

Laboratory Method 
Recreational 
Criteria1 

Aquatic 
Ecosystem 
Criteria2 

Health Screening Levels 
–  

Commercial/Industrial  
(NEPC 2013) 3 

METALS 

Arsenic (As V)  1.0  ICP‐AES (USEPA 200.8)  1007  2.3  ‐ 

Cadmium  0.1  ICP‐AES (USEPA 200.8)  20  0.7  ‐ 

Chromium (Cr VI)  1.0  ICP‐AES (USEPA 200.8)  500  4.4  ‐ 

Copper  1.0  ICP‐AES (USEPA 200.8)  20000  1.3  ‐ 

Manganese  1.0  ICP‐AES (USEPA 200.8)  5000  805  ‐ 

Lead  1.0  ICP‐AES (USEPA 200.8)  100  4.4  ‐ 

Nickel  1.0  ICP‐AES (USEPA 200.8)  200  7  ‐ 

Zinc  1.0  ICP‐AES (USEPA 200.8)  ‐  15  ‐ 

Mercury  0.5  ICP‐AES (USEPA 200.8)  10  0.1  ‐ 

TOTAL RECOVERABLE HYDROCARBONS 

F1 C6‐C10  250  P&T GC/MS (USEPA 8020A, 

8000) 

‐  ‐  6000 

F2 >C10‐C16  250  P&T GC/MS (USEPA 8020A, 

8000) 

‐  ‐  NL 

BTEX           

Benzene  1.0  P&T GC/MS (USEPA 8020A)  10  500  5000 

Toluene  1.0  P&T GC/MS (USEPA 8020A)  8000  1805  NL 

Ethylbenzene  1.0  P&T GC/MS (USEPA 8020A)  3000  55  NL 

m‐Xylene  1.0  P&T GC/MS (USEPA 8020A)   

6000 (total 
Xylene) 

754  NL 

p‐Xylene  1.0  P&T GC/MS (USEPA 8020A)  2004  NL 

o‐Xylene  1.0  P&T GC/MS (USEPA 8020A)  3504  NL 

POLYCYCLIC AROMATIC HYDROCARBONS 

Naphthalene  0.01  GCMS (USEPA8270)  ‐  50  NL 

Fluoranthene  0.01  GCMS (USEPA8270)  ‐  1  ‐ 

Phenanthrene  0.01  GCMS (USEPA8270)  ‐  0.6  ‐ 

Benzo(a)pyrene  0.01  GCMS (USEPA8270)  0.1  0.24  ‐ 
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Limit of 
Reporting 

Laboratory Method 
Recreational 
Criteria1 

Aquatic 
Ecosystem 
Criteria2 

Health Screening Levels 
–  

Commercial/Industrial  
(NEPC 2013) 3 

VOLATILE ORGANIC COMPOUNDS 

PCE  1.0  P&T GC/MS (USEPA 8020B)  500  70  ‐ 

TCE  1.0  P&T GC/MS (USEPA 8020B)  ‐  3305  ‐ 

Cis‐1,2‐DCE  1.0  P&T GC/MS (USEPA 8020B)  3606  ‐  ‐ 

Trans‐1,2 DCE  1.0  P&T GC/MS (USEPA 8020B)  36006  ‐  ‐ 

VC  1.0  P&T GC/MS (USEPA 8020B)  3  100  ‐ 

POLYCHLORINATED BIPHENYLS 

Total PCBs  0.01  GCMS (USEPA8270)  ND  ND8  ‐ 

Individual Compounds:         

Arochlor 1254  0.01  GCMS (USEPA8270)  ‐  0.018  ‐ 

Arochlor 1242  0.01  GCMS (USEPA8270)  ‐  0.38  ‐ 

Notes: 
1. 10 times drinking water NHMRC (2011) 
2. Ecological Criteria ANZAST (2018) 95% Marine Waters reliability, unless otherwise noted.  
3.  NEPC (2013) B1 – Table 1A(4) HSL D health screening values for vapour intrusion – sand soils 2 m to <4 m. NL: Non 
limiting 
4. To account for the bioaccumulating nature of this toxicant, it is recommended that the 95% species protection level 
DGV is used for slightly to moderately disturbed ecosystems. 
5. Insufficient data to derive a reliable trigger value.  In these instances, reference has been made to low reliability 
trigger levels contained in ANZAST (2018). 
6. US EPA Regional Screening Levels (RSL) For Chemical Contaminants at Superfund Sites Resident Tapwater Table. 
November 2018 
7. Criteria for As (V) selected 
8. 99% protection value adopted to account for bio‐accumulative nature of toxicant. 

Table 4.4: Chemical Contaminants in Sediment Based Assessment Criteria 
 (all units in mg/kg dry weight unless noted otherwise) 

  Limit of Reporting  
(mg/kg) 

Sediment Quality 
Guideline – Default 

Value 

(D‐GV)1 

Sediment Quality 
Guideline – High Value 

(GV‐high)1 

METALS       

Arsenic  2.0  20  70 

Cadmium  0.4  1.5  10 

Total Chromium   1.0  80  370 

Copper  1.0  65  270 

Nickel  1.0  21  52 

Lead  1.0  50  220 

Zinc  1.0  200  410 

Mercury (inorganic)  0.05  0.15  1.0 

ORGANICS     

TPH  260  280  550 

Total PAHs  0.1  10,0002  50,0002 

Total DDT   0.05  1.22  5.02 
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  Limit of Reporting  
(mg/kg) 

Sediment Quality 
Guideline – Default 

Value 

(D‐GV)1 

Sediment Quality 
Guideline – High Value 

(GV‐high)1 

p,p’‐DDE  0.05  1.42  7.02 

o,p’‐ + p,p’‐DDD  0.1  3.52  9.02 

Dieldrin  0.05  2.82  7.02 

Chlordane  0.1  4.52  9.02 

Endrin  0.05  2.72  602 

PCBs (total)  0.1  34  280 

ORGANOMETALLICS     

Tributyltin  0.5 ng/g  9.03  703 
1 Australian and New Zealand Guidelines for Sediment Quality (ANZAST 2018).  
2 Normalised to 1% organic carbon within the limits of TOC 0.2 to 10 %. Units are therefore in µg/kg dry weight, 1% 
Total Organic Carbon, TOC. 
3 Normalised to 1% organic carbon within the limits of TOC 0.2 to 10 %. Units are therefore in µg Sn/kg dry weight, 1 % 
TOC.  

4.10 Data Reliability 

Data reliability has been assessed in PB (2009), JBS&G (2015a) and EIS (2017).  Each of the 
environmental data sets as prepared and summarised in Appendix B are found to be reliable for 
the purposes of this assessment.  It is noted that PB (2009) data is approximately eight years old, 
and there is a potential that this data set may underestimate levels of contaminants where 
significant contaminating activities have occurred on, or in proximity of, the site subsequent to 
2009.  This is discussed further in the review of the results. 

 



 

©JBS&G Australia Pty Ltd | 54162 ‐112239     21 

 Results 

5.1 Soils 

5.1.1 Field Observations  

The lithology encountered at the site during intrusive programs within the land portion of the site 
is summarised below with borelogs included in Appendix C. Soil investigation works were as 
follows: 

 A total of five boreholes were advanced via solid flight augers (SFA) as part of PB (2009) in 
addition to two shallow hand augered boreholes; and 

 One borehole was advanced via SFA as part of JBS&G (2015).  

Fill material was encountered at all sampling locations at depths ranging from 2.2‐5.2 m bgs. The 
fill material typically comprised of sandy clay and gravelly sand with inclusions of sandstone and 
concrete. The fill was underlain by natural fine grained silt and clay material comprising marine 
sediments. Sandstone bedrock was encountered at a depth of 3.2 m bgs in the south‐western 
portion of the site.  

There was no significant evidence of staining observed within the soil/fill profile during the field 
works. Sulfidic odours and sea shells were observed within marine sediments in PB (2009) as 
consistent with potential ASS conditions.    

5.2 Soils Analysis 

Laboratory analysis results for soil samples completed for each investigation have been 
summarised in tables presented in Appendix B, with comments discussed below for the various 
analyte groups.  

Heavy Metals 

Heavy metal concentrations in all analysed samples were reported to be below the adopted 
health based criteria. In addition, the concentrations of heavy metals were below the adopted 
ecological criteria with the following exceptions: 

 Copper in PBBH05 0.0‐0.3 (86 mg/kg); 

 Nickel in PBHA01 0.3‐0.4 (60 mg/kg); and 

 Zinc in samples PBBH04 4.0‐4.1 (136 mg/kg), PBBH05 0.0‐0.3 (201mg/kg), PBHA01 0.0‐0.1 
(153 mg/kg) and PBHA01 0.3‐0.4 (181 mg/kg). 

Statistical analysis of the data set (with respect to copper, nickel and zinc) available for fill 
materials across the site identified the maximum concentration of each compound was less than 
250% of the adopted (ecological) criteria, the standard deviation was less than half of the 
respective criteria and 95% upper confidence limit (UCL) calculations were less than the adopted 
criteria with the exception of zinc (95 % UCL 126 mg/kg). As such, the above nominated results 
with respect to copper and nickel are considered to be below the adopted site assessment 
criteria, while zinc concentrations in fill only marginally exceed the ecological assessment 
criterion. 

TRH and BTEX 

TRH and BTEX concentrations were reported to be below the laboratory LOR or less than the 
adopted assessment criteria in all samples selected for analysis (JBS&G 2015).  

The analytical results for TPH in PB (2009) were reported in NEPC (1999) fractions, which limits 
the application of the data to the current adopted criteria. All TPH concentrations were below 
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detection limits with the exception of samples collected at PBHA01 and PBHA02. The TPH impacts 
identified at these locations were found in shallow soils and comprised heavy end TPH fractions 
(C10‐C38) with a maximum concentration of 2,170 mg/kg.  

PAHs 

All total PAH and carcinogenic PAHs as B(a)P concentrations were below the adopted health 
based site assessment criteria. In addition, the concentration of PAHs were below the adopted 
ecological criteria with the exception of B(a)P in HH BH01 0.5‐0.6 (1.6 mg/kg) and PBBH01 0.0‐0.3 
(2.0 mg/kg). Statistical analysis of the B(a)P dataset available for fill materials across the site 
identified maximum concentration less than 250% of ecological criterion, a standard deviation 
less than half of the ecological criterion and 95% upper confidence limit (UCL) calculation in less 
than ecological criterion. As such, the above nominated results are considered not to exceed the 
assessment criteria with no further assessment/management required.  

OCPs and PCBs 

OCP and PCB concentrations were reported to be below the laboratory LOR in all samples 
selected for analysis and so less than the adopted site assessment criteria. 

Asbestos 

Asbestos in the form of fragments of ACM were not reported to have been observed within 
material at any of the sampling locations. It is noted that asbestos quantification was not 
conducted during the completed investigation activities and sampling was conducted via the 
advancement of boreholes, thereby resulting in limited volumes of drilling spoil for assessment. 
No asbestos fibres or asbestos fines were reported in soil samples analysed.  

5.3 Sediments Sampling 

5.3.1 Sediment Observations 

PB (2009) reported the sediment to initially comprise clayey silt material, brown to dark brown in 
colour with some shell and organic material, including decomposing vegetation. At depths of 
approximately 0.5 m below the bed floor, the material was described as clayey sand brown to 
dark brown, with some shell and organic matter, or alternatively clay sediment, mottled red 
brown in colour and of medium plasticity. Coal fragments were observed on the bed floor in the 
vicinity of PBDSS02 and PDBSS04. Most samples were noted to have a sulfurous odour.  

EIS (2017) samples collected via barge drilling described the material as either fill/sediment 
comprising silty clay or gravel with inclusions of sand, coal, river gravel, plastic fragments and 
shell, or natural soil comprising a range of clayey sand, silty clay, sandy clay, sand and silty sandy 
clay.  

5.3.2 Sediment Laboratory Analysis 

For the purposes of this assessment it has been assumed that samples collected within the 
inundated areas (i.e. Blackwattle Bay) of the site comprise sediments. The results of sediment 
analysis are discussed below with tabulated results presented in Appendix B.  

Heavy Metals 

Heavy metal concentrations in all analysed samples were reported to be below the adopted 
health‐based criteria.  

A variety of heavy metals were reported to exceed both the default and high guideline values 
protective of the environment in the majority of sediment samples collected within the 
investigation area. Sixteen of the seventy six arsenic analysis results exceeded the D‐GV (20 
mg/kg) with a maximum concentration of 36 mg/kg. Eighteen of the seventy‐six cadmium analysis 
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results exceeded the D‐GV (1.5 mg/kg) with a maximum concentration of 7 mg/kg. Two of the 
twenty‐seven copper analysis results exceeded the D‐GV (50 mg/kg), with eleven exceeding the 
GV‐high (270 mg/kg) and a maximum concentration of 386 mg/kg. Seven of the seventy‐six lead 
analysis results exceeded the D‐GV (50 mg/kg), with twenty‐six results exceeding the GV‐high 
(220 mg/kg) and a maximum concentration of 1270 mg/kg. Seven of the seventy‐six mercury 
analysis results exceeded the D‐GV (0.15 mg/kg), with twenty‐seven exceeding the GV‐high value 
(1 mg/kg) and a maximum concentration of 14.8 mg/kg. Sixteen of the seventy‐six nickel analysis 
results exceeded the D‐GV (21 mg/kg) with a maximum concentration of 44 mg/kg. Three of the 
twenty‐seven zinc analysis results exceeded the D‐GV (200 mg/kg), with eighteen exceeding the 
GV‐high (410 mg/kg) and a maximum concentration of 1660 mg/kg. 

The lateral distribution of heavy metal impacts within sediments appear to extend across the 
extent of the investigation area. In addition, the vertical extent of heavy metal impacted 
sediments extend to a depth of at least 1‐1.5 m whereby sediment samples collected at depth 
(0.5‐1.0 m and/or 1.0‐1.5 m) at locations PBSS01, PBSS05, PBSS07, PBSS09 and PBSS11 are 
impacted with similar levels of the same heavy metals as the surface sample (0‐0.4 m) at each 
location. 

TRH and BTEX 

TRH and BTEX concentrations were reported to be less than the adopted health assessment 
criteria in all samples selected for analysis.  

However, TRH (C10‐C36) was reported in all twenty‐seven samples collected and analysed as part 
of PB (2009) at concentrations ranging from 310 to 5,000 mg/kg that were found to exceed the D‐
GV and GV‐high criteria of 280 and 550 mg/kg respectively.  

PAHs 

All total PAH and carcinogenic PAHs as B(a)P concentrations were below the adopted health 
based site assessment criteria.  

Total PAH compound concentrations were normalised to 1% OC and then compared to the low 
and high trigger value sediment quality guideline values protective of the environment.  

Twelve of the seventy six normalised total PAH sample results were reported at concentrations 
that exceeded the DGV‐low value (of 10,000 µg/kg/10mg/kg), with two samples reported to have 
concentrations exceeding the GV‐high value (of 40,000 µg/kg/40mg/kg). The highest sample 
concentration was reported at 76,256 µg/kg total PAHs (BH14 7.73‐7.85m, EIS 2017).  

OCPs  

All individual OCP concentrations were reported to be below the laboratory LOR (EIS 2017 ‐  
100 µg/kg, and PB 2009 ‐ 1 µg/kg) in all samples selected for analysis. With consideration to the 
normalised values, all PB (2009) data were reported at concentrations less than the adopted 
guidelines (the EIS LORs did not provide for direct comparison with guideline values).  

PCBs  

Total PCB concentrations were reported in two samples at concentrations above the LOR for the 
EIS (2017) investigation. Normalisation of the reported concentrations for samples 
BH8 (1.25‐1.75) and BH10 (1.9‐2.35) reported concentrations of 76.9 µg/kg and 51.3 µg/kg (based 
on the averaged TOC of 3.9 %), both of which exceeded the D‐GV of 34 µg/kg.  

Tributyltin 

Twenty seven sediment samples were analysed for tributyltin. Reported concentrations ranged 
from LOR (8 samples) to 27.6 µg Sn/kg (normalised to 1% OC). This highest concentration 
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(PBDS01) was the only sample reported to have concentrations above the adopted D‐GV value of 
9 µg Sn/kg. No samples exceeded the GV‐high value (70 µg Sn/kg).  

Total Organic Carbon 

Twenty seven samples from PB (2009) were analysed for TOC. Reported concentrations ranged 
from 0.6 % to 7.2 % with an average of 3.9 % (0.5 substituted for LOR values), with a median value 
of 3.8 % and a standard deviation of 2.2 %. The average value for this data set was adopted for 
normalisation calculations where individual samples TOC values were not available. 

5.4 Groundwater Sampling 

5.4.1 Field Observations 

Groundwater sampling was conducted at monitoring wells as shown on Figure 3 as follows: 

 PB (2009) included the sampling of four monitoring wells including MW01 (upgradient), 
PBMW02a, PBMW03a and PBMW04; and 

 JBS&G (2015) included the sampling of a single monitoring well HHMW1. 

Review of the field parameters recorded for the samples indicate that the groundwater has a 
relatively neutral pH, is saline and relatively low in oxygen. The standing water levels recorded 
within the wells corresponded closely to the prevailing tide level.  

No odours or sheens were observed within groundwater extracted during sampling.  

5.4.2 Groundwater Analysis 

The water sampling locations are shown on Figure 3 and summarised laboratory results are 
presented in Appendix B. Analytical results are discussed in the following sections. 

Heavy Metals 

Heavy metal concentrations were reported to be below the site assessment criteria with the 
exception of copper in HHMW01 (0.002 mg/L) and zinc in MW1 (0.186 mg/L) and PBMW03  
(0.041 mg/L). The concentration of copper in HHMW01 exceeded the marine ecosystem criterion 
of 0.0013 mg/L by less than one order of magnitude. MW01 located hydraulically up‐gradient of 
the site, recorded the highest zinc concentration, thus indicating that the elevated zinc levels 
reported are likely to reflect local urban background conditions and are not representative of past 
site activities.   

PAHs 

All PAH concentrations were recorded equal to or below the adopted criteria with the exception 
of phenanthrene (0.004 mg/L) and fluoranthene (0.004 mg/L) in PBMW02a which marginally 
exceeded the adopted marine ecosystem criteria.  

TRH and BTEX 

TRH and BTEX concentrations were reported to be below the laboratory LOR in all sample and 
therefore less than the adopted site assessment criteria. 

VOCs 

All individual VOC compound concentrations were reported below the laboratory LOR in HHMW1. 

5.5 Surface Water Sampling 

The water sampling locations are shown on Figure 4F and summarised laboratory results are 
presented in Appendix B. Analytical results are discussed in the following sections.  
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Heavy Metals 

Heavy metal concentrations were reported to be below the site assessment criteria with the 
exception of copper and zinc in SWB (0.008 and 0.024 mg/L respectively) and SWC (0.008 and 
0.029 mg/L respectively) which marginally exceeded the criteria protective of aquatic ecosystems. 
It is not detailed if the samples were filtered as recommended by guidance provided in ANZAST 
(2018) to allow for a robust assessment of the potential toxic affects these compounds may 
exhibit within the environment.  If the samples were not filtered as per the recommendation, it is 
likely the reported results are higher than would otherwise have been reported and as such the 
copper and zinc exceedances may be a conservative conclusion.  

Organic Analysis 

All organic constituents (PAHs, TPH, BTEX and VOCs) were reported at concentrations below the 
laboratory LOR.  

5.6 Landfill Gas Sampling Event 

The monitoring well HHMW1 installed as part of JBS&G (2015) was monitored for gas flow rates 
and concentrations on 24 September 2015 with summarised results presented in Appendix B.  

There were no reportable gas flow rate measurements at the time of the monitoring event. It is 
noted that the instrument has a capability of measuring flow rates of greater than 0.1 L/h, and as 
such, the flow rate was assumed to be 0.1 L/h as a conservative measure. 

In accordance with the requirements of EPA (2012), the completion of a gas risk assessment for 
the current land use requires the calculation of a ‘Gas Screening Value’ (GSV) to generate a 
characteristic gas situation such that the level of gas protection measures required may be 
defined. 

The GSV is equivalent to the maximum borehole flow rate (L/h) multiplied by the maximum gas 
concentration (%) and is required to be calculated for both methane and carbon dioxide with the 
worst case adopted.  

Based on the preliminary data set, GSVs have been calculated for HHMW1. Only carbon dioxide 
was recorded above the instrument level of reporting, whereby reference to the Modified Wilson 
and Card Classification (EPA 2012), indicates that a GSW of 0.005 L/h CO2 falls within 
‘characteristic gas situation 1’, comprising very low risk conditions.  
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 Conceptual Site Model 

NEPC (2013) identifies a CSM as a representation of site related information regarding 
contamination sources, receptors and exposure pathways between those sources and receptors. 
The development of a CSM is an essential part of all site assessments. 

NEPC (2013) identifies the essential elements of a CSM as including: 

• Known and potential sources of contamination and contaminants of concern 
including the mechanism(s) of contamination; 

• Potentially affected media (soil, sediment, groundwater, surface water, indoor and 
ambient air); 

• Human and ecological receptors; 

• Potential and complete exposure pathways; and 

• Any potential preferential pathways for migration. 

The following sections present these elements for the site which when considered together 
comprise the site CSM for the purposes of this assessment.  

6.1 Current Extent of Known Impacts 

Soil  

The concentration of COPCs within all historical soil samples were below the adopted health 
based criteria. In addition, with the exception of zinc, the concentration of all COPCs were 
reported below the adopted ecological criteria. It is noted that under the proposed development 
there is unlikely to be any land based ecological receptors (see Section 6.2) within the site. On 
this basis, there are no identified impacts to site soils that require management or remediation 
with respect to making the site suitable for the proposed development.  

It is noted that TPH impact was identified in shallow soils at locations PBHA01 and PBHA02 and 
comprised heavy end TPH fractions (C10‐C38) in which the reported fractions did not allow for a 
direct comparison to the current adopted criteria. To this extent, additional assessment is 
recommended to establish the potential risks to any receptors from the impact, noting that it is 
unlikely to pose a health risk in the absence of any exposure pathways (owing to the presence of 
site pavements and the non‐volatile nature of the impact).  

Potential indicators of ASS comprising odorous marine sediments and the presence of sea shells 
were observed within boreholes conducted at the site. Given that the site is located within an 
area of high probability for the presence of ASS, a default position that fill material and/or natural 
soils exposed or otherwise disturbed during works will require management for acid sulfate soil 
has been adopted prior to further assessment to delineate the extent of such soil/sediments. 

Groundwater   

Groundwater with elevated levels of copper, zinc and PAH compounds has been recorded at the 
site. The elevated zinc levels are considered to most likely reflect urban background conditions or 
a potential off‐site source (possibly comprising fill material underlying Bridge Road and 
Wentworth Park), as the highest reported concentration was located off‐site and hydraulically 
upgradient from the site.  Elevated PAH compounds in groundwater were found to marginally 
exceed the adopted ecosystem criteria at a single location (PBMWH2) within the central portion 
of the site.  

It is noted that the adopted groundwater criteria have been conservatively applied to this 
assessment whereby they are intended to be applied at the point of discharge within receiving 
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waters. It is important to note that that the adopted screening criteria are not threshold values at 
which an environmental problem is likely to occur if exceeded, rather, if the criteria are exceeded, 
then further action is required which may include additional assessment.  

Sediments 

Heavy metals, total PAH, (limited) total PCBs and TRH contaminated sediments have been 
identified within the extent of the development site.  A baseline ecological assessment (UNSW 
20177) was conducted within the Bays Precinct and included sediment sampling within the 
greater area of Blackwattle Bay. The report found that the sediments of Blackwattle Bay had 
significant metal and nutrient contamination that were indicative of highly disturbed conditions. 
On this basis, the elevated contaminant concentrations reported in sediments within the subject 
site are likely reflective of conditions throughout the extent of Blackwattle Bay as a result of 
historical industrial activities along the foreshore of the Bay.  

Surface Water 

Surface water with elevated levels of copper and zinc has previously been recorded within the 
eastern portion of the site. The elevated copper and zinc levels are considered to most likely 
reflect background urban conditions from stormwater discharge and surface water runoff and are 
unlikely to be a result of contaminating activities on‐site. Notwithstanding, additional water 
assessment has been recommended within Section 6.5 to further investigate the levels of COPCs 
within site groundwater that has the potential to discharge from the site and impact the surface 
waters of Blackwattle Bay.   

Ground Gases and Vapour 

Ground gases were identified as a potentially impacted media in Section 3.1 due to potentially 
reclaimed land areas containing high organic matter content as used as fill material or otherwise 
disturbed so as to result in conditions favouring the generation of ground gases. A screening level 
gas monitoring event was undertaken at a single location (HHMW1) in September 2015, in which 
the reported result was indicative of very low risk conditions with reference to the Modified 
Wilson and Card Classification (EPA 2012).  

In addition, VOCs were identified as a COPC in Section 3.1. Whilst completed soil and 
groundwater investigation have not identified the occurrence of significant volatile compound 
impacts in soil and/or groundwater at the site, to date there has been no specific vapour sampling 
or analysis undertaken to verify the absence of conditions that would require management prior 
to, or following the proposed construction works.  

6.2 Human and Ecological Receptors 

Table 6.1 summarises potential human receptors and associated exposure pathways for the site, 
based on the range of exposure scenarios that may occur under the proposed commercial 
redevelopment of the site. 
   

                                                            
7 Baseline Assessment of Ecological Structure and Environmental Conditions at the Bays Precinct, University 
of New South Wales, March 2017 (UNSW 2017).  
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Table 6.1: Summary of Potential Human Exposures 

Receptor 
Location (redeveloped 
site) 

Media  Potential Exposure Pathways 

Commercial patron (adult or child) 
and Commercial Worker (adult) 

Commercial building and 
land area of the site 

Soils  Inhalation (vapours) 

Groundwater  Inhalation (vapours) 

Construction worker or intrusive 
maintenance worker (short duration) 

Excavations  Soils  Inhalation (vapours and particulates)

Oral 

Dermal 

Groundwater  Inhalation (vapours) 

Oral (infiltrating seepage water) 

Dermal (infiltrating seepage water) 

Sediments  Inhalation (vapours and particulates)

Oral 

Dermal 

On‐site ecological receptors are limited as it is understood that the whole land area of the site will 
be paved, with either a building above, or high pedestrian load public domain areas. Potential off‐
site ecological receptors have the potential to be impacted as a result of groundwater or surface 
water (if present) migrating from the site to the surface waters of Blackwattle Bay. These 
receptors can be identified from the water quality objectives (WQO) from the Parramatta 
River/Sydney Harbour catchment and include: 

 Aquatic ecosystems; and 

 Aquatic foods. 

Typical ecological exposure pathways to sediments are identified in Handbook for Sediment 
Quality Assessment, 2005, CSIRO Environmental Trust (CSIRO 2005).  It is reported here that 
sediment‐dwelling organisms receive contaminant exposures from four sources: overlying water, 
pore water, sediment particles and food.  

6.3 Potential and Complete Exposure Pathways 

Future commercial human receptors on the site will be potentially exposed to soil and 
groundwater contaminants by inhalation pathways only. 

Direct contact pathways (oral and dermal) will be limited for most site users. Site plans have 
revealed that the majority of the site will be sealed, and as such direct contact to contaminated 
soils or groundwater is limited. In addition, direct contact with sediments underlying the 
proposed building will also be unlikely owing to the depth of the materials underlying the bay.  

It is noted that there is a surface water feature in the south‐eastern portion of the site where it is 
unclear if the pool will be lined such that there will be no direct contact exposures to 
soils/sediments, or also if swimming in this area will be permitted. Notwithstanding, soil and 
sediment data were compared to direct contact criteria (where available), whereby all results 
were identified to be below the adopted criteria under a recreational use scenario.   

Potential construction and future intrusive / excavation worker exposures could occur for soils, 
groundwater and sediments.   

Inhalation pathways will only be relevant where asbestos, volatile or semi‐volatile COPCs and 
ground gases are present. The results of soil, groundwater and ground gas investigations to date 
indicate concentrations of COPCs are less than relevant screening assessment criteria. 
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With regard to potentially completed ecological exposure pathways on‐site, the majority of the 
site will be sealed as a result of building and/or accessway construction. If present, vegetation will 
likely be constructed in raised planter beds or similar, rather than within site soils. As such there 
are considered to be no direct exposure pathways for ecological receptors to soil.  

It is further noted that the proposed development will include construction of a suspended 
basement structure at or above the approximate sediment bed level within the site. As such, it 
reasonable to presume that there will be no complete ecological exposure pathways to marine 
life and/or aquatic foods within the site upon completion of development works.  

6.4 Potential for Migration from Site 

Contaminants generally migrate from site via a combination of windblown dusts, rainwater 
infiltration, groundwater migration, lateral vapour/gas migration and surface water runoff. The 
potential contaminants of concern identified as part of the site history review and site inspection 
are in solid (e.g.: asbestos, metals), dissolved (e.g.: TPH, VOCs) and/or gas form. 

The ground surface of the land area of the site will be covered in hardstand. As such, there is a 
low potential for windblown contaminants or entrainment in surface runoff to migrate from the 
site, or for contaminants to leach through the soil profile and impact and subsequently migrate 
via groundwater. 

The groundwater encountered during investigations is inferred to comprise a shallow system in 
which all wells contained groundwater with total dissolved solids consistent with marine levels. 
The standing water levels were observed to be influenced by tidal movements of Blackwattle Bay, 
where site groundwater is anticipated to ultimately discharge.  

As discussed in Section 6.1, groundwater with elevated levels of copper, zinc and PAH compounds 
have been recorded at the site. It has not been established whether these impacts are relatively 
isolated or have the potential to be migrating from site.  

In‐situ sediment within the site has previously been considered generally consistent in 
contaminant character to sediments across the broader Blackwattle Bay area. It is anticipated 
that the potential for migration of sediments will primarily occur via suspension as a result of 
disturbance during construction works, which will require addressing during works.  However, it is 
also noted that the proposed development will result in changes in sediment bed levels and the 
movement of vessels within the Bay. This may lead to changes in hydrodynamic flow conditions, 
such that surficial sediments may at times be disturbed/re‐suspended in different areas of the 
Bay, resulting in localised changes in sediment/water chemistry and ecosystem condition. Further 
consideration as to the potential environmental impacts of such changes are beyond the scope of 
this assessment, but may require further consideration during the broader design of the 
development.  

6.5 Data Gaps 

With consideration to the proposed development and the CSM developed herein, the only 
potential human health exposure pathways for commercial users of the site will comprise 
inhalation (of gas/vapour) pathways. To date, only a limited hazardous ground gas assessment 
has been completed at the site. Additional investigation is required to assess any spatial or 
temporal variations within ground gas conditions that may exist within the land portion of the 
site. In addition, a soil vapour survey is required to assess for the presence of potential VOCs in 
vapour that were identified as potential COPCs as part of the initial site history review (Section 3). 

With respect to data gaps surrounding the assessment of potential risks to ecological receptors at 
the site, this is limited to potential groundwater migrating from the site (if any) and discharging to 
Blackwattle Bay as soil conditions are sufficiently well understood from an ecological view point 
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with respect to site suitability. An additional groundwater assessment is required at locations 
downgradient of previously identified heavy metal and PAH impacts to assess for potential off‐
site migration. In addition, the risk posed to groundwater from previously identified TPH impacts 
(PBHA01 and PBHA02) in shallow soils requires assessment.   

The current development proposal will result in the movement of current sediments within the 
development footprint to facilitate continued use of stormwater discharge culverts and enable 
construction of the proposed basement level. The existing data set is considered sufficient to 
characterise conditions with regard to site suitability, however to ensure sediment conditions are 
suitably understood from a contamination and acid sulfate soils viewpoint, such that appropriate 
management measures may be employed during the proposed construction works, it is 
recommended that further characterisation activities be completed prior to the commencement 
of any activities that may result in disturbance of the sediment bed within the site. During these 
activities, additional surface water quality data should also be collected to provide a baseline data 
set by which to monitor the success of management measures to be implemented during 
construction activities.    

Further data gaps with respect to characterisation of site soils are listed following: 

 The sampling density within the land‐based portion of the site, with approximate area 
of 0.72 Ha is less than the recommended number of sampling locations. For sites with 
an approximate area of 0.72 Ha, EPA (19958) sampling guidelines recommend a 
minimum of 19 sampling points. To date, only 8 sample points have been completed 
within the land portion of the site. On this basis, the density of investigation completed 
for statistical assessment of certain COPCs has not been adequately addressed. Whilst 
any potential soil impacts as present may not affect site suitability (under the proposed 
development), the impacts (if any) may require appropriate management during 
development and construction works;  

 Characterisation of fill materials for the presence of asbestos via quantification in 
accordance with the procedures included in NEPC (2013) as derived from DOH (2009)9 
is recommended to evaluate potential asbestos management requirements (if any) 
during the site development works; 

 There is uncertainty as to the historical location of fuel infrastructure known to have 
previously been located at the site. Whilst there is indirect evidence that such facilities 
were removed, the original documentation associated with the remediation and 
validation works is no longer available. As such, there remains uncertainty as to the 
nature and extent of any residual impacts that may remain in the vicinity of these 
former features. Given the current characterisation data, further investigation to 
address the density of soil sampling data available for the site should consider the 
potential for fuel infrastructure related contamination; 

 Characterisation of fill material and natural soils for ASS has not been completed to 
date and is required to verify the extent of material requiring management in future 
development works and assist with refinement of the acid sulfate soil management 
plan (ASSMP) required to be implemented during development activities; and 

                                                            
8 Contaminated Sites Sampling Design Guidelines, NSW Environment Protection Authority, September 1995 
(EPA 1995).  
9 Guidelines for the Assessment Remediation and Management of Asbestos Contaminated Sites in Western 
Australia. May 2009, Western Australia Depart of Health (WA DOH) (DOH 2009) 
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 Additional leachate data will be required to confirm waste classifications for the 
potential off‐site disposal of surplus materials as part of the development works.  
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 Conclusions and Recommendations  

7.1 Conclusions 

Based on the scope of work completed for this assessment and subject to the Limitations in 
Section 8, the following is concluded: 

 Review of currently available previous site assessment documents has identified that 
there is sufficient existing data to characterise soil, sediment and groundwater conditions 
within the area of the proposed development in order to establish a CSM. 
Notwithstanding, a number of data gaps were identified as follows that will require 
additional data to refine specific management/remedial actions during application of a 
future RAP: 

o Shallow soils at PBHA01 and PBHA02 with TPH impacts that may pose a risk to 
groundwater quality discharging from the site; 

o Groundwater assessment hydraulically downgradient from identified PAH and heavy 
metal impacts and potential risks to off‐site ecological receptors;  

o Additional ground gas and soil vapour investigation to assess the inhalation risks to 
future site users of the commercial building;  

o Additional characterisation of sediment conditions, particularly in areas where 
proposed construction activities will result in movement or otherwise, disturbance of 
sediments to facilitate the implementation of appropriate management measures in 
relation to contaminant concentrations and acid sulfate soil conditions; and 

o Characterisation of site soils with respect to sampling density as provided in EPA 
(1995) guidance for the land portion of the site and consideration as to the 
uncertainty associated with the status of historical remediation of former fuel storage 
facilities. Whilst any potential soil impacts may not affect site suitability (under the 
proposed development), the impacts (if any) may require appropriate management 
during development and construction works. Such potential impacts requiring further 
assessment include asbestos in soils, characterisation of fill material and natural soils 
for such that material requiring management in future development works can be 
refined and leachate data of soils to inform potential waste classification of surplus 
soils to the development.   

 Each of the environmental data sets (as sourced from PB (2009), JBS&G (2015a) and EIS 
(2017) were found to be reliable for the purposes of making decisions as part of this 
assessment. It is noted that data collected as part of PB (2009) is approximately eight 
years old. However, from a review of the site history since 2009, the site use and 
immediate surrounds have remained relatively unchanged and therefore the data is 
considered to be sufficiently representative of current conditions for the purposes of 
developing the CSM. Groundwater analytical results as reported in PB (2009) were also 
found to have elevated laboratory LORs that did not allow for a direct comparison to the 
adopted criteria, whilst some sediment analysis data in EIS (2017) had elevated LORs once 
consideration was given to normalisation to organic carbon levels as per CSIRO (2013);  

 Based on the CSM presented in Section 6, the potential exposure pathways for 
commercial users of the site will include inhalation (gas or vapours) pathways. On‐site 
ecological receptors will be limited as the whole site will be covered in hardstand. 
Exposure pathways for off‐site receptors will include contaminated groundwater (if any) 
migrating off‐site and contaminant up‐take from sediments;  
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 Based on the results and CSM presented herein, there were no potential unacceptable 
health risks identified with respect to the proposed development. Notwithstanding, this is 
required to be confirmed with the results of a data gaps assessment; 

 Heavy metal, PAH and TRH contaminated sediments have been identified within the 
extent of the development site that were reported to exceed both low and high trigger 
value sediment quality guidelines protective of ecological communities. UNSW (2017) 
reported sediments within Blackwattle Bay had significant metal and nutrient 
contamination that were indicative of highly disturbed conditions. This is supported by 
the results reported in EIS (2017) in which sediment data collected from sampling points 
outside the proposed development area (but in Blackwattle Bay) had similar levels of 
impact to those reported within sediments of the site.  

As reported in ANZECC/ARMCANZ (2000) sediment remediation is not straightforward 
and should only be undertaken where absolutely warranted.  To this extent, UNSW (2017) 
recommended the following with respect to increasing biodiversity and restore 
ecosystem services within the Bays Precinct: 

o Reduction of contaminant loads through the treatment of storm water and land 
runoff; and   

o Prevention of the resuspension of sediments during development by minimising 
sediment disturbance and using sediment curtains during construction activities.  

 Consistent with EPA (2017) guidance, in which remediation should not proceed in the 
event that it is likely to cause a greater adverse effect than leaving the site in its current 
condition with regard to contamination, it is considered that sediments should not be 
actively remediated as it will likely result in adverse impacts through requirements for 
excavation, dewatering, ASS treatment and off‐site disposal of the resulting stabilised 
material to landfill. Moreover, it will likely not result in any meaningful environmental 
outcomes within the context of the highly disturbed conditions of Blackwattle Bay in 
which sediments with elevated levels of contaminants have been reported throughout 
the entire Bay.  

 It is noted that a small area of sediments adjacent to the existing sea wall, beneath the 
proposed new Sydney Fish Market building envelope will require adjustment in 
location within the current site extent to facilitate continued discharge from existing 
stormwater culverts. It is understood that the adjustment sediments will extend to a 
maximum depth of approximately 1.4 m in minor areas of the site. Given the limited 
spatial movement area, no specific characterisation data is currently available for this 
material. Review of the broader sediment characteristics at the site, it is expected that 
material to be moved will have concentrations of heavy metals, PAHs and possibly TRH 
consistent with surrounding sediments. Whilst this will require specific confirmatory 
sampling/analysis prior to the commencement of works, based on the available data it 
is considered that these sediments will be suitable from a contamination perspective to 
placed elsewhere within the proposed basement footprint. In addition, the removal of 
the surface sediments from within these locations is not expected to expose any 
underlying sediments (at depth) with greater contaminant concentrations that would 
result in a net‐increase in contaminant exposure risks to ecological receptors on or in 
the vicinity of the site. 

  Consistent with the previous point, the potential for resuspension of sediments during 
development works is required to be minimised such that mobilisation of contaminants 
and associated short‐term ecological risks are appropriately managed. To enable an 
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appropriate understanding of sediment characteristics within areas of disturbance, it is 
recommended that further site investigation activities be undertaken across the 
development works footprint prior to the commencement of any works that will result 
in disturbance of the sediments. These additional works will be designed to provide a 
suitable data set to guide management and if required, rehabilitation of these 
sediments during/following the required disturbance activities.  

 A temporary a coffer dam will be constructed at the limits of the development works 
area prior to construction activities that will isolate the construction works footprint 
from the balance of the Bay. This will minimise the risk of any environmental impacts 
beyond the site boundary. Within the site, potential environmental impacts associated 
with localised movement of the sediment to achieve the construction requirements will 
be managed via selection of a methodology to minimise the suspension of sediments in 
the water column. It is expected that this will include use of either a long arm 
excavator, clam shell apparatus or similar to collect and locally transport small 
quantities of saturated sediment across the bed floor, within a silt curtain surround, 
followed by gentle placement at the final location. Resuspension of sediment will be 
minimised and with consideration to the continued saturated condition of the 
sediment, the low concentration of oxygen in water when compared to the 
atmosphere, the high buffering capacity of the marine Bay waters and the isolated 
nature of the works area from the balance of the surrounding environment, it is 
considered that the environmental (contamination and acid sulfate soil) risks 
associated with disturbance of the sediments may be suitably managed.     

 The site is situated within an area of high probability of ASS. Indicators of potential ASS 
comprising sulfide odours and the presence of sea shells were observed within media 
inspected from boreholes conducted on both the land and water portion of the site. On 
this basis, the disturbance of materials during site redevelopment works, inclusive of 
soil and sediments (both within the land and water portions of the site) will be required 
to be conducted in accordance with an acid sulfate soils management plan (ASSMP).  

 A remedial action plan (RAP) should be prepared to establish a suitable framework for 
management of potentially contaminated media such that upon completion of works, 
the site will be considered suitable for the proposed use.  
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 Limitations 

This report has been prepared for use by the client who has commissioned the works in 
accordance with the project brief only, and has been based in part on information obtained from 
the client and other parties.  

The advice herein relates only to this project and all results conclusions and recommendations 
made should be reviewed by a competent person with experience in environmental 
investigations, before being used for any other purpose.   

JBS&G accepts no liability for use or interpretation by any person or body other than the client 
who commissioned the works.  This report should not be reproduced without prior approval by 
the client, or amended in any way without prior approval by JBS&G, and should not be relied 
upon by other parties, who should make their own enquires. 

Sampling and chemical analysis of environmental media is based on appropriate guidance 
documents made and approved by the relevant regulatory authorities.  Conclusions arising from 
the review and assessment of environmental data are based on the sampling and analysis 
considered appropriate based on the regulatory requirements. 

Limited sampling and laboratory analyses were undertaken as part of the investigations 
undertaken, as described herein.  Ground conditions between sampling locations and media may 
vary, and this should be considered when extrapolating between sampling points.  Chemical 
analytes are based on the information detailed in the site history.  Further chemicals or categories 
of chemicals may exist at the site, which were not identified in the site history and which may not 
be expected at the site. 

Changes to the subsurface conditions may occur subsequent to the investigations described 
herein, through natural processes or through the intentional or accidental addition of 
contaminants.  The conclusions and recommendations reached in this report are based on the 
information obtained at the time of the investigations.   

This report does not provide a complete assessment of the environmental status of the site, and 
it is limited to the scope defined herein.  Should information become available regarding 
conditions at the site including previously unknown sources of contamination, JBS&G reserves the 
right to review the report in the context of the additional information. 
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Reference: Near Map - http://www.nearmap.com.au/. Imagery - 18-01-2018.
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FIGURE 3 

0 25 50

metres

New Sydney Fish Market Development
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Footprint

Sample Locations
!( BAYS MARKET DISTRICT - EIS (2017)
!( BAYS MARKET DISTRICT - EIS (2010b)
!( BAYS MARKET DISTRICT - EIS (2010c)
!( BAYS MARKET DISTRICT - PB (2009)
!(

BAYS MARKET DISTRICT - Umwelt
(2008)
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Soil Sampling / Monitoring Well - JBS&G
2015

File Name: 54578_03
Reference: Near Map - http://www.nearmap.com.au/. Imagery - 18-01-2018.

1A-1C Bridge Road, Glebe, and
part 56-60 Pyrmont Bridge Road, 
Pyrmont, NSW

HISTORICAL SAMPLE LOCATIONS

1:2,000

Legend:
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FIGURE 4A 
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New Sydney Fish Market Development
Footprint
Approximate Land Area
Approximate Seawall Extent

Proposed Landuse
Fish Market Building Envelope
Public Domain
Approximate Fish Market Basement
Footprint

Sample Locations
!( BAYS MARKET DISTRICT - EIS (2017)
!( BAYS MARKET DISTRICT - EIS (2010b)
!( BAYS MARKET DISTRICT - EIS (2010c)
!( BAYS MARKET DISTRICT - PB (2009)
!(

BAYS MARKET DISTRICT - Umwelt
(2008)

&<
Soil Sampling / Monitoring Well - JBS&G
2015

File Name: 54578_04A
Reference: Near Map - http://www.nearmap.com.au/. Imagery - 18-01-2018.

1A-1C Bridge Road, Glebe, and
part 56-60 Pyrmont Bridge Road, 
Pyrmont, NSW

GROUNDWATER EXCEEDANCES

1:2,000

Legend:

H H M W01
A nalyte
Copper 0.002 0.0013 (ANZAST 2018) 95%

C o ncentrat io n 
(mg/ L)

C riterio n               
(mg/ L)

M W01
A nalyte
Zinc 0.186 0.015 (ANZAST 2018) 95%

C o ncentrat io n 
(mg/ L)

C riterio n               
(mg/ L)

P B M 2A
A nalyte
Phenanthrene 0.004 0.0006 (ANZAST 2018) 95%
Fluoranthene 0.004 0.001 (ANZAST 2018) 95%

C o ncentrat io n 
(mg/ L)

C riterio n               
(mg/ L)

P B M 3A
A nalyte
Zinc 0.041 0.015 (ANZAST 2018) 95%

C o ncentrat io n 
(mg/ L)

C riterio n               
(mg/ L)
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FIGURE 4B 
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New Sydney Fish Market Development
Footprint
Approximate Land Area
Approximate Seawall Extent

Proposed Landuse
Fish Market Building Envelope
Public Domain
Approximate Fish Market Basement Footprint

Sample Locations
!( BAYS MARKET DISTRICT - EIS (2017)
!( BAYS MARKET DISTRICT - EIS (2010b)
!( BAYS MARKET DISTRICT - EIS (2010c)
!( BAYS MARKET DISTRICT - PB (2009)
!( BAYS MARKET DISTRICT - Umwelt (2008)
&<

Soil Sampling / Monitoring Well - JBS&G
2015

File Name: 54578_04B
Reference: Near Map - http://www.nearmap.com.au/. Imagery - 18-01-2018.

1A-1C Bridge Road, Glebe, and
part 56-60 Pyrmont Bridge Road, 
Pyrmont, NSW
HEAVY METAL SEDIMENT
EXCEEDANCES

1:2,500

Legend:

All other results were reported at concentrations 
less than the laboratory LOR.
As = Arsenic, Cd = Cadium, Cu = Copper, Pb = Lead, 
Hg = Mercury, Ni = Nickel, Zn = Zinc

Highlighted value is equal to or
exceeds D-GV (ANZAST 2018)Result

Result Highlighted value is equal to or
exceeds GV-High (ANZAST 2018)

Analyte Pb Hg
Conc. (mg/kg) 270 1.2

B H 24 0-0.05

Analyte Hg
Conc. (mg/kg) 0.3

B H 23 0-0.1

Analyte Pb Hg
Conc. (mg/kg) 190 1.7

B H 21 0-0.1

Analyte As Pb Hg
Conc. (mg/kg) 25 69 0.4

B H 20 0-0.05

Analyte As
Conc. (mg/kg) 21

B H 19 0-95-1.4

Analyte Cd Pb Hg
Conc. (mg/kg) 2 320 2.5

B H 17 1.85-2.0

Analyte Cd Pb Hg
Conc. (mg/kg) 4 190 1

Analyte Cd Pb Hg
Conc. (mg/kg) 2 410 2.8

B H 14 0.55-1.05

B H 14 4.0-4.35

Analyte Pb Hg
Conc. (mg/kg) 400 2

B H 13 0.3-0.8

Analyte Pb
Conc. (mg/kg) 69

B H 12 3.95-4.4

Analyte Cd Pb Hg
Conc. (mg/kg) 2 500 1.5

B H 10 1.9-2.35

Analyte Pb
Conc. (mg/kg) 96

B H 9 0-0.3

Analyte As Cd Pb Hg Ni
Conc. (mg/kg) 21 4.1 890 2.3 29

B H 8 1.25-1.75

Analyte Cu Pb Hg Ni Zn
Conc. (mg/kg) 233 325 1.6 15 1160

P B D S01 0-0.4

Analyte Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 2 287 495 14.8 32 849

P B SS04 0-0.4

Analyte As Cu Pb Hg Zn
Conc. (mg/kg) 23 263 333 2.79 619

P B SS02 0-0.4

Analyte Cu Pb Hg Zn
Conc. (mg/kg) 109 209 2.21 323

P B SS03 0-0.4

Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 24 4 290 639 3.45 24 1150

Conc. (mg/kg) 25 3 258 462 3.42 22 867

Conc. (mg/kg) 28 4 275 414 3.26 23 838

P B SS01 0.5-1.0

P B SS01 1.0-1.5

P B SS01 0-0.4 Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 19 2 288 408 2.98 20 806

Conc. (mg/kg) 22 3 272 607 3.08 23 923

Conc. (mg/kg) 26 3 271 560 3.93 22 941

P B SS05 0-0.4

P B SS05 0.5-1.0

P B SS05 1.0-1.5

Analyte Hg
Conc. (mg/kg) 0.27

Conc. (mg/kg) 0.19

P B SS06 0-0.4

P B SS06 0.5-1.0

Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 25 4 309 684 3.33 25 1080

Conc. (mg/kg) 36 <0.1 <2 9 0.36 4 8
P B SS07 0.5-1.0

P B SS07 0-0.4

Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 21 2 321 558 2.97 21 984

P B SS08 0-0.4

Analyte Cu Pb Hg Zn
Conc. (mg/kg) 103 207 2.57 297

Conc. (mg/kg) 3 13 0.33 6

P B SS09 0-0.4

P B SS09 0.5-1.0

Analyte Cu Pb Hg Zn
Conc. (mg/kg) 71 165 0.74 211

P B SS10 0-0.4

Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 19 3 385 900 3.49 28 1340

Conc. (mg/kg) 36 4 283 722 3.44 29 1130

P B SS11 0-0.4

P B SS11 0.5-1.0

Analyte As Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 26 7 370 1270 13.5 44 1660

P B SS12 0-0.4

Analyte Cu Pb Hg Zn
Conc. (mg/kg) 174 317 1.17 751

P B D S06 0-0.4

Analyte Cu Pb Hg Ni Zn
Conc. (mg/kg) 369 504 2.73 21 941

P B D S02 0-0.4

Analyte Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 2 221 427 2.23 31 862

P B D S04 0-0.4

Analyte Cu
Conc. (mg/kg) 85

P B D S05 0-0.4

Analyte Cd Cu Pb Hg Ni Zn
Conc. (mg/kg) 2 240 502 5.04 21 909

P B D S03 0-0.4

Analyte As Cd Pb Hg Ni
Conc. (mg/kg) 29 3 640 4.4 26

Conc. (mg/kg) 25 <0.4 7 <0.1 4
B H 22 0.4-0.5

B H 22 0-0.05
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FIGURE 4C 
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New Sydney Fish Market Development
Footprint
Approximate Land Area
Approximate Seawall Extent

Proposed Landuse
Fish Market Building Envelope
Public Domain
Approximate Fish Market Basement
Footprint

Sample Locations
!( BAYS MARKET DISTRICT - EIS (2017)
!( BAYS MARKET DISTRICT - EIS (2010b)
!( BAYS MARKET DISTRICT - EIS (2010c)
!( BAYS MARKET DISTRICT - PB (2009)
!(

BAYS MARKET DISTRICT - Umwelt
(2008)

&<
Soil Sampling / Monitoring Well - JBS&G
2015

File Name: 54578_04C
Reference: Near Map - http://www.nearmap.com.au/. Imagery - 18-01-2018.

1A-1C Bridge Road, Glebe, and
part 56-60 Pyrmont Bridge Road, 
Pyrmont, NSW
PAHS AND PCBS
SEDIMENT EXCEEDANCES

1:2,500

Legend:

Highlighted value is equal to or
exceeds D-GV (ANZAST 2018)Result

Result Highlighted value is equal to or
exceeds GV-High (ANZAST 2018)

Nornailised         
Total PAHs 0.0-0.5 11.7 10 (D-GV)

D epth 
(m)

C o ncentrat io n 
(mg/ kg)

C riterio n 
(mg/ kg)

B H 22 (EIS 2017)
A nalyte

Nornailised         
Total PAHs 0.0-0.4 64.0 50 (GV-High)

D epth 
(m)

C o ncentrat io n 
(mg/ kg)

C riterio n 
(mg/ kg)

P B SS03 (P B  2009)
A nalyte

Nornailised         
Total PCBs 1.25-1.75 0.07692 0.034 (D-GV)

B H 8 (EIS 2017)
A nalyte C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

D epth 
(m)

Nornailised         
Total PCBs 1.90-2.35 0.05128 0.034 (D-GV)

C o ncentrat io n 
(mg/ kg)

C riterio n 
(mg/ kg)

D epth 
(m)

B H 10 (EIS 2017)
A nalyte

Nornailised         
Total PAHs 0.0-0.4 32.0 10 (D-GV)

P B SS09 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.0-0.4 28.0 10 (D-GV)

P B D S05 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 4.0-4.35 76.3 50 (GV-High)

B H 14 (EIS 2017)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.5-1.0 13.0 10 (D-GV)
Nornailised         
Total PAHs 1.0-1.5 30.0 10 (D-GV)

P B SS01 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.0-0.4 14.0 10 (D-GV)

P B SS05 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.0-0.4 11.0 10 (D-GV)

P B SS10 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.5-1.0 25.0 10 (D-GV)

A nalyte D epth 
(m)

C o ncentrat io n 
(mg/ kg)

C riterio n 
(mg/ kg)

P B SS11 (P B  2009)

Nornailised         
Total PAHs 0.0-0.4 19.0 10 (D-GV)

P B SS12 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.0-0.4 12.0 10 (D-GV)

A nalyte D epth 
(m)

C o ncentrat io n 
(mg/ kg)

C riterio n 
(mg/ kg)

P B D S03 (P B  2009)

Nornailised         
Total PAHs 0.0-0.4 30.0 10 (D-GV)

P B D S04 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)

Nornailised         
Total PAHs 0.0-0.4 14.0 10 (D-GV)

P B D S06 (P B  2009)
A nalyte D epth 

(m)
C o ncentrat io n 

(mg/ kg)
C riterio n 
(mg/ kg)
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Table A1: Historical Soil Analytical Results
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EQL 2.00 0.40 1.00 1.00 1.00 0.05 1.00 1.00 0.10 0.10 0.10 0.10 0.05 0.50 0.50 0.50 0.50 0.10 0.50 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.50 20.00 20.00 50.00 50.00 50.00

NEPM 2013 Mgnt Limits ‐ Commercial and Industrial, Coarse 

NEPM 2013 Soil HIL D 3000#3 900 3600#4 240000 1500#5 730#6 6000 400000 40 40 40 4000#7

NEPM 2013 EIL/ESL Commercial Industrial (generic, coarse) 160 310 85 1800 55 110 172#10 370

NEPM 2013 Soil HSL D for Vapour Intrusion ‐ Sand 0 to <1m NL

Field_ID Sampled_Date‐Time Matrix_Type

HH BH01 0.12‐0.2 14/08/2015 SOIL  ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐ 

HH BH01 0.5‐0.6 14/08/2015 SOIL <2 <0.4 25 25 65 0.09 22 82 <0.5 <0.5 <0.5 1.6 1.6 2.2 2.5 2.7 2.1  ‐  1.4 1.5 1.4 <0.5 2.3 <0.5 0.8 <0.5 1.6 2.4 17 <20 31 570 400 1000

HH BH01 3.0‐3.1 14/08/2015 SOIL 5.5 <0.4 12 28 93 0.14 6.4 55 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <20 <20 60 <50 60

HH QC01 14/08/2015 SOIL 4.5 <0.4 17 24 150 0.24 9 99 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 1.2 <0.5  ‐  <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 <0.5 0.7 1.4 <20 <20 <50 <50 <50

HHQC01A 14/08/2015 SOIL 15 <0.4 20 21 69 0.1 12 66 <0.1 <0.1 <0.1 0.2 0.2 ‐  ‐  ‐   ‐  0.3 0.1 ‐  0.2 <0.1 0.4 <0.1 0.1 <0.1 0.2 0.4 2.1 <25 <50 <100 <100  ‐ 

HH BH01 4.0‐4.1 14/08/2015 SOIL  ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐ 

HH BH01 6.0‐6.1 14/08/2015 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐ 

PBBH01 0.0‐0.3 17/12/2008 SOIL 3 0.1 11 27 71 0.15 9 78 <0.5 <0.5 0.5 2.2 2 ‐ ‐ ‐ ‐ 3 1 2.3 ‐ <0.5 3.9 <0.5 0.9 <0.5 1.7 4.1 21.6 <10 <50 170 130 300

PBBH01 4.0‐4.1 17/12/2008 SOIL 4 <0.1 18 6 11 <0.05 2 21 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ ‐ ‐ ‐ <1 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <8 <10 <50 <100 <100 <250

PBBH02 0.0‐0.1 18/12/2008 SOIL 2 <0.1 11 25 41 0.05 11 49 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ ‐ ‐ ‐ <1 <0.5 <0.5 ‐ <0.5 0.5 <0.5 <0.5 <0.5 <0.5 0.7 1.2 <10 <50 <100 <100 <250

PBBH02 4.0‐4.1 18/12/2008 SOIL 4 0.1 10 31 79 0.23 6 80 <0.5 <0.5 <0.5 1.7 1 ‐ ‐ ‐ ‐ 0.8 <0.5 0.7 ‐ <0.5 <0.5 <0.5 0.9 <0.5 <0.5 1.2 0.5 <10 <50 <100 <100 <250

PBBH03 1.0‐1.1 18/12/2008 SOIL 11 0.1 16 18 63 0.15 10 71 <0.5 <0.5 <0.5 0.5 0.6 ‐ ‐ ‐ ‐ <1 <0.5 0.6 ‐ <0.5 0.9 <0.5 <0.5 <0.5 0.5 1.2 4.3 <10 <50 <100 <100 <250

PBBH03 6.0‐6.1 18/12/2008 SOIL 4 <0.1 10 25 60 0.09 1 31 0.6 <0.5 0.7 1.1 0.9 ‐ ‐ ‐ ‐ 1 <0.5 1 ‐ <0.5 2.3 0.5 <0.5 0.5 2 2.4 13 <10 <50 <100 <100 <250

PBBH04 0.5‐0.6 17/12/2008 SOIL 5 <0.1 8 22 53 0.1 16 67 <0.5 <0.5 <0.5 0.6 0.6 ‐ ‐ ‐ ‐ 1 <0.5 0.7 ‐ <0.5 1.1 <0.5 <0.5 <0.5 0.5 1.1 5.6 <10 <50 <100 <100 <250

PBBH04 4.0‐4.1 17/12/2008 SOIL 4 <0.1 19 43 121 0.25 15 136 <0.5 <0.5 <0.5 0.6 0.8 ‐ ‐ ‐ ‐ 1 0.5 0.7 ‐ <0.5 1 <0.5 <0.5 <0.5 <0.5 1.1 5.7 <10 <50 <100 <100 <250

PBBH05 0.0‐0.3 17/12/2008 SOIL 4 0.2 11 86 425 0.9 17 201 <0.5 <0.5 <0.5 1 0.8 ‐ ‐ ‐ ‐ 1 <0.5 1.1 ‐ <0.5 1.9 <0.5 <0.5 <0.5 0.5 1.9 8.2 <10 <50 <100 <100 <250

PBBH05 6.0‐6.1 17/12/2008 SOIL 11 <0.1 18 21 46 0.25 7 54 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ ‐ ‐ ‐ <1 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <8 <10 <50 <100 <100 <250

PBHA01 0.0‐0.1 12/01/2009 SOIL 3 0.3 12 40 216 0.23 15 153 <0.5 <0.5 0.6 1.5 1.3 ‐ ‐ ‐ ‐ 2 0.9 1.7 ‐ <0.5 2.7 <0.5 0.7 <0.5 1.9 2.6 15.9 <10 <50 610 1560 2170

PBHA01 0.3‐0.4 12/01/2009 SOIL 2 0.4 8 37 77 0.17 60 181 <0.5 <0.5 <0.5 <0.5 0.5 ‐ ‐ ‐ ‐ <1 1.1 0.6 ‐ <0.5 0.7 <0.5 0.7 <0.5 0.6 0.7 4.9 <10 <50 210 880 1090

PBHA02 0.0‐0.1 12/01/2009 SOIL 2 <0.1 4 41 559 0.09 9 82 <0.5 <0.5 <0.5 <0.5 <0.5 ‐ ‐ ‐ ‐ <1 <0.5 <0.5 ‐ <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <8 <10 <50 130 940 1070

TPHs (NEPC 1999)

PB (2009)

JBS&G (2015)

Metals & Metalloids Polycyclic Aromatic Hydrocarbons



Table A1: Historical Soil Analytical Results
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20.00 50.00 50.00 100.00 100.00 100.00 100.00 20.00 50.00 0.10 0.10 0.10 0.20 0.10 0.30 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.05 0.05 0.05 0.10 0.05 0.05 0.05 0.05 0.05 0.10 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.10 1.00

700#1 1000#2 1000#2 3500 3500 10000 10000

7#8 45 530 100 50 2500 160

1700 3300 215 170 75 135 165 180 640

260#15 NL#16 3 NL NL 230

 ‐   ‐  ‐  ‐  ‐ ‐  ‐ ‐   ‐   ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐   ‐ 

<20 <50 ‐ 980 ‐ 160 ‐ <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <0.5 ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1

<20 <50 ‐ <100 ‐ <100 ‐ <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <0.5 ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1

<20 <50 ‐ <100 ‐ <100 ‐ <20 <50 <0.1 <0.1 <0.1 <0.2 <0.1 <0.3 <0.5 ‐  <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.05 <0.05 <0.05 ‐ <0.05 <0.05 <0.05 <0.05 <0.05 <0.1 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <1

<25 <50 ‐ <100 ‐ <100 ‐ <25 <50 <0.2 <0.5 <1 <2 <1 ‐  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ‐  <0.1 <0.1 <0.1 ‐ <0.1 <0.1 <0.1 <0.1 <0.1 ‐  <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ‐  <0.1 <0.1 <0.1 <0.1  ‐ 

 ‐   ‐  ‐  ‐  ‐ ‐  ‐ ‐   ‐   ‐   ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐   ‐ 

 ‐   ‐  ‐  ‐  ‐  ‐  ‐  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.05  ‐  <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05  ‐   ‐  <0.05 <0.05 <0.05 <0.05 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.2  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐  ‐   ‐  ‐ ‐ ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.05  ‐  <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05  ‐   ‐  <0.05 <0.05 <0.05 <0.05 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.2  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐  ‐   ‐  ‐ ‐ ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.05  ‐  <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05  ‐   ‐  <0.05 <0.05 <0.05 <0.05 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.2  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐  ‐   ‐  ‐ ‐ ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.05  ‐  <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05  ‐   ‐  <0.05 <0.05 <0.05 <0.05 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.2  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐  ‐   ‐  ‐ ‐ ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.05 <0.05 <0.05  ‐  <0.05 <0.2 <0.05 <0.05 <0.05 <0.05 <0.05  ‐   ‐  <0.05 <0.05 <0.05 <0.05 ‐  ‐  <0.05 <0.05 <0.05 <0.05 <0.2  ‐ 

 ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  <0.2 <0.5 <0.5 <1 <0.5 <1.5  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐ ‐ ‐  ‐   ‐  ‐ ‐ ‐ ‐ ‐  ‐  ‐ ‐ ‐ ‐ ‐  ‐ 
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TRHs (NEPC 2013) Organochlorine PesticidesBTEX Polychlorinated Biphenyls  



Table A2: Soil Asbestos Analytical Results
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NEPM 2013 Soil HIL D 0.05 0.001

Field_ID Sampled_Date‐Time Matrix_Type

HH BH01 0.12‐0.2 14/08/2015 SOIL 1021 0 0 0 0 0 0 0 0 0 No asbestos detected at the 

reporting limit of 0.001% 

w/w.

NIL NIL Organic fibre 

detected.

No respirable fibres 

detected

PBBH01  17/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐        ‐   ‐  No Asbestos Detected  ‐   ‐   ‐   ‐      

PBBH01  17/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 

PBBH02  18/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  No Asbestos Detected  ‐   ‐   ‐   ‐   ‐ 

PBBH02  18/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 

PBBH03  18/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  No Asbestos Detected  ‐   ‐   ‐   ‐   ‐ 

PBBH03  18/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 
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PBBH04  17/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 

PBBH05  17/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  No Asbestos Detected  ‐   ‐   ‐   ‐   ‐ 

PBBH05  17/12/2008 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 
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PBHA01  12/01/2009 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 

PBHA02  12/01/2009 SOIL  ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐   ‐  ‐  ‐   ‐   ‐   ‐   ‐ 

PB (2009)

Asbestos  Asbestos ‐ Comments

JBS&G (2015)



Table B: Historical Groundwater Analytical Results 
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LOR 0.001 0.0001 0.001 0.001 0.001 0.0001 0.001 0.001 0.001 0.01 0.05 0.1 0.1 0.001 0.001 0.001 0.003 0.001 0.002 0.001 0.001 0.001 0.001
ANZAST  2018 (95% Eco Marine Waters or as discussed in 0.023 0.0007 0.0044 0.0013 0.0044 0.00001 0.007 0.015 0.5 0.18 0.005 0.35 0.75

NEPC (2013) HSL Vapour intrusion 6000 NL 5000 NL NL NL NL NL

NHMRC (2011) (as amended December 2014) (Factor 10) – Health 0.001 0.8 0.3

Sample ID Date

PB (2009)

MW01 12/01/2009 <0.02 <0.0002 <0.005 <0.01 0.001 <0.0001 <0.01 0.186 ‐ <0.05 <0.05 <0.2 <0.05 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ <0.001 <0.001 <0.001 ‐ <0.002 <0.001 ‐ ‐ ‐ ‐
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JBS&G (2015)
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Heavy Metals  Petroleum Hydrocarbons  TRHs (NEPC 2013) Non‐Metallic Inorganics Major Cations



Table B: Historical Groundwater Analytical Results 
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Table B: Historical Groundwater Analytical Results 
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Table B: Historical Groundwater Analytical Results 
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LOR
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NHMRC (2011) (as amended December 2014) (Factor 10) – Health

Sample ID Date
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Table C: Sediment Analytical Results
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NEPM 2013 Soil HIL D 3000#3 900 3600#4 240000 1500#5 730#6 6000 400000 40 40 40 4000#7

DGV (ANZAST 2018) 20 1.5 80 65 50 0.15 21 200 10 280

GV-high (ANZAST 2018) 70 10 370 270 220 1 52 410 50 550

NEPM 2013 Soil HSL D for Vapour Intrusion - Sand 0 to <1m NL

Field_ID Sampled_Date-Time Matrix_Type

BH8 1.25-1.75 29/05/2017 Fine 21 4.1 58  - 890 2.3 29  - 0.1 0.1 0.3 1.9 2 2.9 2.9 2.9 - - - - 1.5 0.2 3.5 0.1 - 0.1 1 4.8 21.2 3.9 5.4 - - - -  - 

BH8 3.2-3.65 29/05/2017 Fine <4 <0.4 13  - 14 <0.1 2  - <0.1 <0.1 <0.1 0.1 0.07 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 0.2 <0.1 - <0.1 <0.1 0.2 0.57 3.9 0.1 - - - -  - 

BH8 12.42-12.6 29/05/2017 Coarse <4 <0.4 <1  - <1 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH9 0-0.3 2/06/2017 Coarse <4 <0.4 15  - 96 <0.1 8  - <0.1 0.1 0.3 2 1.6 2.3 2.3 2.3 - - - - 1.5 0.1 3.3 <0.1 - <0.1 0.6 3.2 16.7 3.9 4.3 - - - -  - 

BH9 3.75-4.2 2/06/2017 Fine <4 <0.4 23  - 12 <0.1 2  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH9 9.38-9.5 2/06/2017 Coarse <4 <0.4 1  - <1 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH10 11.37-11.5 1/06/2017 Coarse <4 <0.4 15  - 9 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH10 1.9-2.35 1/06/2017 Coarse 10 2 26  - 500 1.5 12  - <0.1 <0.1 0.2 1 1.4 2 2 2 - - - - 0.7 0.1 1.5 0.1 - 0.2 0.6 3.1 12.7 3.9 3.3 - - - -  - 

BH10 4.55-5.0 1/06/2017 Fine 5 <0.4 9  - 17 <0.1 2  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH11 1.6-2.05 31/05/2017 Fine <4 <0.4 14  - 11 <0.1 3  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH11 9.14-9.25 31/05/2017 Coarse <4 <0.4 7  - 3 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH12 3.95-4.4 31/05/2017 Fine <4 <0.4 17  - 69 <0.1 3  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH12 8.75-9.2 31/05/2017 Fine 9 0.5 13  - 14 <0.1 9  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH12 15.05-15.15 31/05/2017 Coarse <4 <0.4 <1  - 2 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH13 0.3-0.8 30/05/2017 Fine 18 1 47  - 400 2 17  - 0.1 0.3 0.6 2.6 2.7 3.8 3.8 3.8 - - - - 1.9 0.3 5 0.4 - 0.1 3.7 6.7 31.2 3.9 8.0 - - - -  - 

BH13 3.2-3.7 30/05/2017 Fine <4 <0.4 20  - 17 <0.1 4  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH13 13.96-14.05 30/05/2017 Coarse <4 <0.4 <1  - 1 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH14 0.55-1.05 5/06/2017 Fine 4 0.8 9  - 190 1 9  - 0.3 0.2 1 3.3 3.1 4.5 4.5 4.5 - - - - 2.6 0.4 6.1 0.3 - 0.3 2.5 8.6 36.7 3.9 9.4 - - - -  - 

BH14 4.0-4.35 5/06/2017 Fine 19 2 15  - 410 2.8 14  - 5.3 0.5 16 23 13 21 21 21 - - - - 21 2 59 7.9 - 5.2 52 57 297.4 3.9 76.3 - - - -  - 

BH14 7.73-7.85 5/06/2017 Coarse <4 <0.4 <1  - <1 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH15 4.72-5.17 14/02/2017 Coarse <4 <0.4 7  - 13 <0.1 1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH15 5.49-5.6 14/02/2017 Coarse <4 <0.4 1  - 8 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH16 0.85-1.3 6/02/2017 Fine <4 <0.4 8  - 18 <0.1 1  - <0.1 <0.1 <0.1 0.1 0.1 <0.5 <0.5 <0.5 - - - - 0.1 <0.1 0.2 <0.1 - <0.1 <0.1 0.5 1.4 3.9 0.4 - - - -  - 

BH16 3.9-4.25 6/02/2017 Fine <4 <0.4 7  - 8 <0.1 1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH16 14.13-14.25 6/02/2017 Coarse <4 <0.4 6  - 13 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH17 1.85-2.0 7/02/2017 Fine 17 2 31  - 320 2.5 12  - 0.3 <0.1 0.5 1.3 2 3.1 3.1 3.1 - - - - 1.4 0.3 2.6 0.1 - 0.1 0.9 4 22.2 3.9 5.7 - - - -  - 

BH17 5.6-6.0 7/02/2017 Fine <4 <0.4 19  - 4 <0.1 4  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH17 7.21-7.35 7/02/2017 Coarse <4 <0.4 2  - 10 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH18 0.37-0.82 8/02/2017 Fine <4 <0.4 12  - 7 <0.1 4  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH18 13.6-13.75 9/02/2017 Coarse <4 <0.4 1  - 4 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH19 0.95-1.4 8/02/2017 Fine 21 <0.4 24  - 11 <0.1 3  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH19 7.5-7.95 8/02/2017 Coarse <4 <0.4 13  - 2 <0.1 1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH19 9.86-9.95 13/02/2017 Coarse <4 <0.4 13  - 4 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH20 0.0-0.05 9/02/2017 Fine 25 <0.4 34  - 69 0.4 11  - 0.2 <0.1 0.3 0.6 0.82 1.3 1.3 1.3 - - - - 0.6 0.1 1.6 <0.1 - <0.1 0.4 2.7 10.82 3.9 2.8 - - - -  - 

BH20 1.2-1.65 9/02/2017 Coarse 8 <0.4 8  - 7 <0.1 2  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH20 15.59-13.7 10/02/2017 Coarse <4 <0.4 1  - 4 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH20 15.59-13.7 10/02/2017 Coarse <4 <0.4 1  - 4 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH21 0.0-0.1 13/02/2017 Fine 16 <0.4 22  - 190 1.7 10  - 0.3 <0.1 0.6 0.9 1 1.7 1.7 1.7 - - - - 1.1 0.2 2.7 0.2 - 0.1 1.1 3 15.8 3.9 4.1 - - - -  - 

BH21 0.4-0.5 13/02/2017 Fine 14 <0.4 29  - 19 <0.1 6  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH21 12.51-12.61 13/02/2017 Coarse <4 <0.4 2  - 18 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH22 0.0-0.05 10/02/2017 Fine 29 3 65  - 640 4.4 26  - 0.8 <0.1 0.9 2.2 4.7 7.4 7.4 7.4 - - - - 2.1 0.7 4 0.3 - 0.3 1.6 7.3 45.7 3.9 11.7 - - - -  - 

BH22 0.4-0.5 13/02/2017 Fine 25 <0.4 23  - 7 <0.1 4  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH22 9.4-9.55 10/02/2017 Coarse <4 <0.4 2  - 9 <0.1 <1  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH23 0.0-0.1 13/02/2017 Coarse 7 <0.4 10  - 50 0.3 4  - <0.1 <0.1 <0.1 <0.1 0.1 <0.5 <0.5 <0.5 - - - - 0.1 <0.1 0.1 <0.1 - <0.1 <0.1 0.2 1.1 3.9 0.3 - - - -  - 

BH23 1.5-1.95 13/02/2017 Fine <4 <0.4 25  - 17 <0.1 7  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH23 10.01-10.15 13/02/2017 Coarse <4 <0.4 3  - 10 <0.1 5  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

BH24 0.0-0.5 15/02/2017 Fine <4 0.7 27  - 270 1.2 9  - 0.7 <0.1 0.7 1.9 1.6 2.5 2.5 2.5 - - - - 1.9 0.2 4.5 0.3 - 0.3 1.6 5 23.5 3.9 6.0 - - - -  - 

BH24 1.0-1.5 15/02/2017 Coarse <4 <0.4 12  - 9 <0.1 2  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 0.1 0.1 3.9 0.0 - - - -  - 

BH24 5.71-5.81 15/02/2017 Coarse <4 <0.4 12  - 16 <0.1 7  - <0.1 <0.1 <0.1 <0.1 <0.1 <0.5 <0.5 <0.5 - - - - <0.1 <0.1 <0.1 <0.1 - <0.1 <0.1 <0.1 <0.1 3.9 LOR - - - -  - 

Field_ID Sampled_Date-Time Depth (m) 

PBSS01 14-31/01/2009 0.0-0.4 24 4 65 290 639 3.45 24 1150 <0.5 0.07 0.17 0.51 1.03 - - - - 1.67 0.65 - 0.51 0.22 0.93 <0.5 0.58 0.08 0.4 1.51 60.1 7.2 8 <10 <50 1100 1080 2180

PBSS01 14-31/01/2009 0.5-1.0 25 3 55 258 462 3.42 22 867 <0.5 0.1 0.98 0.8 1.59 - - - - 2.37 0.93 - 0.73 0.31 1.31 0.08 0.86 0.14 1.03 2.17 79.1 5.9 13 <10 <50 1150 1040 2190

PBSS01 14-31/01/2009 1.0-1.5 28 4 67 275 414 3.26 23 838 0.09 0.25 0.6 1.96 4.21 - - - - 6.04 2.09 - 1.96 0.74 3.64 0.19 2.19 0.15 1.13 5.13 16.1 5.3 30 <10 <50 1970 1580 3550

PBSS02 14-31/01/2009 0.0-0.4 23 1 53 263 333 2.79 15 619 <0.5 0.08 0.13 0.48 1.32 - - - - 1.83 0.78 - 0.5 0.25 0.88 <0.5 0.75 <0.5 0.28 1.18 50.9 6 8 <10 <50 420 530 950

PBSS03 14-31/01/2009 0.0-0.4 20 1 31 109 209 2.21 11 323 <0.5 0.38 0.83 3.75 9.17 - - - - 12.5 4.63 - 3.63 1.54 8.92 0.21 4.71 <0.5 1.08 12.75 153.8 2.4 64 <10 <50 670 510 1180

PBSS04 14-31/01/2009 0.0-0.4 19 2 61 287 495 14.8 32 849 <0.5 0.1 0.15 0.45 1.15 - - - - 1.77 0.71 - 0.5 0.26 0.81 <0.5 0.68 <0.5 0.31 1.13 49.6 6.2 8 <10 <50 780 940 1720

PBSS05 14-31/01/2009 0.0-0.4 19 2 53 288 408 2.98 20 806 <0.5 0.09 0.15 0.47 1.2 - - - - 1.82 0.65 - 0.53 0.24 0.91 <0.5 0.67 <0.5 0.33 1.22 45.5 5.5 8 <10 <50 670 920 1590

PBSS05 14-31/01/2009 0.5-1.0 22 3 64 272 607 3.08 23 923 <0.5 0.09 0.19 0.55 1.34 - - - - 2.07 0.71 - 0.67 0.26 1.1 <0.5 0.72 <0.5 0.43 1.81 57.7 5.8 10 <10 <50 780 810 1590

PBSS05 14-31/01/2009 1.0-1.5 26 3 60 271 560 3.93 22 941 <0.5 0.1 0.27 0.94 1.87 - - - - 2.69 0.87 - 1.02 0.31 1.85 <0.5 0.88 <0.5 0.54 2.71 73 5.2 14 <10 <50 1330 1280 2610

PBSS06 14-31/01/2009 0.0-0.4 16 <0.1 27 9 22 0.27 7 34 <0.5 <0.5 <0.5 0.69 0.88 - - - - 1.25 0.38 - 0.81 LPQL 2.56 <0.5 0.38 <0.5 <0.5 2.63 15.3 1.6 10 <10 <50 <100 <100 --

PBSS06 14-31/01/2009 0.5-1.0 6 <0.1 11 6 19 0.19 2 20 <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 2.3 <0.5 <0.5 <10 <50 <100 <100 --

PBSS07 14-31/01/2009 0.0-0.4 25 4 60 309 684 3.33 25 1080 <0.5 <0.5 0.17 0.44 1.15 - - - - 1.67 0.6 - 0.42 0.21 0.79 <0.5 0.58 <0.5 0.33 1.6 38.2 4.8 8 <10 <50 690 710 1400

PBSS07 14-31/01/2009 0.5-1.0 36 <0.1 21 <2 9 0.36 4 8 <0.5 <0.5 <0.5 <0.5 <0.5 - - - - <0.5 <0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <100 <100 --

PBSS08 14-31/01/2009 0.0-0.4 21 2 60 321 558 2.97 21 984 LPQL <0.5 0.12 0.37 0.75 - - - - 1.18 0.47 - 0.43 0.12 0.75 <0.5 0.39 <0.5 0.27 1.06 30.1 5.1 6 <10 <50 400 470 870

PBSS09 14-31/01/2009 0.0-0.4 12 0 16 103 207 2.57 9 297 0.24 0.21 1 2.59 2.38 - - - - 3.45 1.14 - 2.55 0.34 6.83 0.48 0.97 0.17 2.59 6.79 92 2.9 32 <10 <50 260 110 370

PBSS09 14-31/01/2009 0.5-1.0 16 <0.1 29 3 13 0.33 3 6 <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 1.4 <0.5 <10 <50 <100 <100 --

PBSS10 14-31/01/2009 0.0-0.4 8 1 25 71 165 0.74 6 211 <0.5 <0.5 nd 0.75 1.58 - - - - 2.5 1 - 0.75 LPQL 1.33 <0.5 0.83 <0.5 0.5 1.83 13.3 1.2 11 <10 <50 270 340 610

PBSS10 14-31/01/2009 0.5-1.0 4 <0.1 14 2 14 0.07 5 10 <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 0.7 <0.5 <10 <50 <100 <100 --

PBSS11 14-31/01/2009 0.0-0.4 19 3 65 386 900 3.49 28 1340 <0.5 0.1 0.14 0.51 0.94 - - - - 1.59 0.54 - 0.58 0.17 0.9 <0.5 0.46 <0.5 0.33 1.41 53 6.9 8 <10 <50 1830 2180 4010

PBSS11 14-31/01/2009 0.5-1.0 36 4 63 283 722 3.44 29 1130 <0.5 0.17 0.69 1.83 2.34 - - - - 3.71 1.11 - 1.97 0.34 4.34 0.2 1 0.2 1.11 5.49 85.8 3.5 25 <10 <50 1480 1340 2820

PBSS12 14-31/01/2009 0.0-0.4 26 7 71 370 1270 13.5 44 1660 0.2 0.14 0.54 1.61 1.59 - - - - 2.54 0.73 - 1.58 0.25 3.69 0.25 0.66 0.15 1.32 3.83 112.7 5.9 19 <10 290 2560 2150 5000

PBDS01 14-31/01/2009 0.0-0.4 14 1 48 233 325 1.6 15 1160 <0.5 <0.5 0.18 0.56 1 - - - - 1.47 0.5 - 0.56 0.15 0.94 <0.5 0.44 <0.5 0.35 1.29 25.3 3.4 7 <10 <50 400 520 920

PBDS02 14-31/01/2009 0.0-0.4 17 1 58 369 504 2.73 21 941 <0.5 <0.5 0.13 0.44 0.67 - - - - 1.09 0.36 - 0.41 0.11 0.75 <0.5 0.31 <0.5 0.27 0.98 35.3 6.4 6 <10 <50 790 1040 1830

PBDS03 14-31/01/2009 0.0-0.4 13 2 44 240 502 5.04 21 909 <0.5 <0.5 0.26 0.84 1.16 - - - - 2.11 0.58 - 1 0.16 1.84 <0.5 0.5 <0.5 0.84 2.26 43.9 3.8 12 <10 <50 750 870 1620

PBDS04 14-31/01/2009 0.0-0.4 12 2 30 221 427 2.23 31 862 0.21 0.24 0.85 2.55 2.61 - - - - 4.24 1.09 - 2.73 0.33 5.58 0.33 1.09 0.24 2.03 5.88 99 3.3 30 <10 <50 990 840 1830

PBDS05 14-31/01/2009 0.0-0.4 2 0 9 50 85 *<0.25 9 177 <0.5 <0.5 1 2.5 2.17 - - - - 3.33 1 - 2.33 <0.5 5.33 <0.5 1 <0.5 3.5 5.33 16.5 0.6 28 <10 <50 120 190 310

PBDS06 14-31/01/2009 0.0-0.4 7 1 31 174 317 1.17 19 751 <0.5 0.26 0.47 1.18 1.15 - - - - 2.06 0.53 - 1.18 0.21 2.38 0.15 0.5 <0.5 1.41 2.44 47.3 3.4 14 <10 <50 1410 1590 3000

Metals & Metalloids TPHs (NEPC 1999)

PB (2009)

EIS (2017)

Polycyclic Aromatic Hydrocarbons



Table C: Sediment Analytical Results
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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 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 mg/kg ng/g ng/g ng/g % ng/g
20.00 50.00 50.00 100.00 100.00 100.00 100.00 20.00 50.00 0.10 0.10 0.10 0.20 0.10 0.30 0.10 0.10 0.05 0.05 0.05 0.10 0.05 0.05 0.05 0.05 0.05 0.10 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.10 1.00

7#8 45 530 100 50 2500 160

0.0340 0.0028 0.0035 0.0014 0.0012 0.0027 0.0009 9

0.28 0.0070 0.0090 0.0070 0.0050 0.0600 0.0014 70

260#15 NL#16 3 NL NL 230

- - - - - - - <25 130 <0.2 <0.5 - - <1 <3 0.3 3.9 0.0769231 - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 70 <0.2 <0.5 - - <1 <3 0.2 3.9 0.0512821 - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 87 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - <25 <50 <0.2 <0.5 - - <1 <3 <0.1 LOR - <0.1 - <0.1 <0.1 <0.1 - - - - - <0.1 - - - - <0.1 - - - - - - - - - - 3.9 -

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 11 7.2 1.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 1 5.9 0.2

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 5.3 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 4 21 6 3.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 1 2.4 0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 3 30 6.2 4.8

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 2 20 5.5 3.6

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 2 32 5.8 5.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 1 5.2 0.2

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 1.6 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 <0.5 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 2 19 4.8 4

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 <0.5 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 3 43 5.1 8.4

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 2.9 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 1.4 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 5 6 1.2 5.1

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 0.7 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 23 6.9 3.3

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 7 3.5 2.1

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 <0.5 <0.5 5.9 <0.5

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - 1 14 94 3.4 27.6

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 11 6.4 1.7

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 3 24 3.8 6.3

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 5 3.3 1.4

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 3 0.6 4.3

- - - - - - - - - <0.2 <0.5 <0.5 <1 <0.5 -- <3.0 LOR <0.001 <0.001 <0.001 - <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 - <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - - <0.001 <0.001 - <0.005 - <0.5 1 3 3.4 0.8

BTEXTRHs (NEPC 2013) TBT and TOC

PB (2009)

Organochlorine Pesticides

EIS (2017)

PCBs  

0.0045

0.0090
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SILT, marine sediments, grey brown,
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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FILL - sandy clay, medium grained,
yellow brown, gravels, wood, concrete,
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END OF BOREHOLE AT 0.30 m
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m

DI Sulfurous odour

7

PID=0
ppm J

0.40

W

1

FB V
L

L M
D

D V
D

Drill Model/Mounting:
Borehole Diameter:
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Sediment Sampling
3.8m deep, 8:20am
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Borehole Location:
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Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL CLAYEY SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m

DI Sulfurous odour, some
coal granules
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Drill Model/Mounting:
Borehole Diameter:
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3.6m deep, 8:10am
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Project:
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Project Number:
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Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
2.0m deep, 8:05am
2116954A
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Project:
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m

DI Sulfurous odour, some
coal granules
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
0.4m deep, 7:58am
2116954A
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Project:
Borehole Location:
Project Number:

Diver
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
0.5m deep, 7:50am
2116954A

Client:
Project:
Borehole Location:
Project Number:
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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sediment, dark grey

END OF BOREHOLE AT 0.40 m

DI Sulfurous odour, leaves
and twigs

7

PID=0
ppm J

0.40

W

1

FB V
L

L M
D

D V
D

Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
0.7m deep, 7:45am
2116954A

Client:
Project:
Borehole Location:
Project Number:
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Field Material Description
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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clayey SAND, medium grained,
medium plasticity, sediment, dark grey

PT

END OF BOREHOLE AT 1.80 m

clayey SILT,  medium plasticity,
sediment, dark grey
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SOIL/ROCK MATERIAL FIELD DESCRIPTION
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Drill Model/Mounting:
Borehole Diameter:

Surface RL:
Co-ords:
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.40 m

DI Sulfurous odour
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
7.4m deep, 8:32am
2116954A
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Project:
Borehole Location:
Project Number:

Diver
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Field Material Description
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1

10 11 13

OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.80 m

PT Sulfurous odour
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
8.5m deep, 10:14am
2116954A

Client:
Project:
Borehole Location:
Project Number:

Drop Core
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1

10 11 13

OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.80 m

PT Sulfurous odour
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
7.6m deep, 10:27am
2116954A

Client:
Project:
Borehole Location:
Project Number:

Drop Core
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Samples taken from Sediment in Blackwattle Bay
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Borehole Information
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END OF BOREHOLE AT 1.50 m

CLAY, medium to high plasticity, red
brown mottled

clayey SAND, medium grained,
medium plasticity, sediment, dark grey
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OL clayey SILT,  medium plasticity,
sediment, dark grey
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ppm
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Sulfurous odour
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Sediment Sampling
7.2m deep, 10:35am
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Samples taken from Sediment in Blackwattle Bay
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BOREHOLE ENVIRONMENTAL LOG

Samples taken from Sediment in Blackwattle Bay
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clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 1.00 m
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ppm

PID=0
ppm

clayey SAND, medium grained,
medium plasticity, sediment, dark grey
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Maritime Authority
Sediment Sampling
8.2m deep, 10:20am
2116954A
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Project Number:
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Borehole Information
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CLAY,  medium plasticity, red brown
mottled

PT

END OF BOREHOLE AT 1.00 m

clayey SILT,  medium plasticity,
sediment, dark grey
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SOIL/ROCK MATERIAL FIELD DESCRIPTION
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
7.9m deep, 10:42am
2116954A

Surface RL:
Co-ords:

-6.1 m
E 332639   N 6250370

Driller:
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Project:
Borehole Location:
Project Number:
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Date Commenced:
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1
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OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.50 m
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
7.2m deep, 10:50am
2116954A

Client:
Project:
Borehole Location:
Project Number:

Drop Core
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Samples taken from Sediment in Blackwattle Bay
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OL

CH

clayey SILT,  medium plasticity,
sediment, dark grey

CLAY,  medium plasticity, red brown
mottled

END OF BOREHOLE AT 1.00 m
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Sulfurous odour

SOIL/ROCK MATERIAL FIELD DESCRIPTION
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
6.9m deep, 11:15am
2116954A

P
ar

so
ns

 B
rin

ck
er

ho
ff 

A
us

tra
lia

 P
ty

 L
td

. V
er

si
on

 5
.1

  E
N

V
IR

O
N

M
E

N
TA

L 
B

O
R

E
H

O
LE

/W
E

LL
 L

O
G

  S
E

D
IM

E
N

T 
S

A
M

P
LE

S
 R

E
V

2.
G

P
J 

 G
E

O
TE

C
H

.G
D

T 
 2

7/
02

/0
9

Surface RL:
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E 332691   N 6250374

Driller:
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Borehole Location:
Project Number:
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Drop Core
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Recorded By:
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Samples taken from Sediment in Blackwattle Bay
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clayey SILT,  medium plasticity,
sediment, dark grey

CLAY, medium plasticity, red brown
mottled
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
6.9m deep, 10:55am
2116954A
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Surface RL:
Co-ords:

-5.1 m
E 332690   N 6250342

Driller:
Driller Lic No:

14/01/09
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Client:
Project:
Borehole Location:
Project Number:

BOREHOLE NO.

Drop Core
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Date Commenced:
Date Completed:
Recorded By:
Log Checked By:
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Samples taken from Sediment in Blackwattle Bay
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clayey SILT,  medium plasticity,
sediment, dark grey

clayey SAND, medium grained,
medium plasticity, sediment, dark grey

Samples taken from Sediment in Blackwattle Bay
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S
A

M
P

LE

U
S

C
 S

Y
M

B
O

L

9 12

WELL
CONSTRUCTION

6

SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1

10

G
R

A
P

H
IC

 L
O

G

BOREHOLE ENVIRONMENTAL LOG

5

STRUCTURE AND
ADDITIONAL OBSERVATIONS

11 13

FI
E

LD
TE

S
T

1 3

FB V
L

L M
D

D V
D

V
S

S F S
T

V
S

T
H

RELATIVE
DENSITY

/CONSISTENCY

Field Material Description
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Maritime Authority
Sediment Sampling
6.3m deep, 11:00am
2116954A

Client:
Project:
Borehole Location:
Project Number:

Drop Core
0.1 mm

M
E

TH
O

D

W
A

TE
R

S
U

P
P

O
R

T

R
L(

m
)

Drill Model/Mounting:
Borehole Diameter:

Surface RL:
Co-ords:
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SOIL/ROCK MATERIAL FIELD DESCRIPTION

SHEET  1  OF  1

10 11 13

OL clayey SILT,  medium plasticity,
sediment, dark grey

END OF BOREHOLE AT 0.50 m

PT Sulfurous odour, gravels
on bottom
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Drill Model/Mounting:
Borehole Diameter:

Maritime Authority
Sediment Sampling
4.0m deep, 11:09am
2116954A

Client:
Project:
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Project Number:
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Samples taken from Sediment in Blackwattle Bay
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Well No: Project No:

Client:

Project Name:

Site Address:

Date:

Contractor:

Drill Rig:

Method:

Total Hole Depth (mbgs):

Eastings (MGA):

Northings (MGA):

Reference Level:

Elevation: Surface (m) TOC (m):

Bore Diameter (mm):

Water Level Initial (mbgs):

Water Level Static (mbgs):

Casing Type/Surface Finish:

Screen Diameter (mm): Screen Length (m):

Casing Diameter (mm): Casing Length (m):

Method Sample Type Reference Level Casing Type/Surface Finish Log Details

HA - Hand Auger

SFA - Solid Flight Auger

HFA - Hollow Flight Auger

PT - Push Tube

AH - Air Hammer

U - Undisturbed tube sample

D - Disturbed sample

CS - Core sample

AHD - Australian Height Datum

BGS - Below Ground Surface

TOC - Top of Casing

PVC 18 - Class 18 PVC

MT - Monument

RB - Roadbox

SP - Stickup/Standpipe

Logged By:

Project Manager:

NOTE: This bore log is for environmental assessment purposes only and is not intended to provide geotechnical information  
© JBS&G

SUBSURFACE PROFILE SAMPLE
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Lithologic Description

S
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ID
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 T
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e

Comments

W
el

l C
o

n
st
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ct
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n

HHBH01 50460

UrbanGrowth NSW

Bays Precinct Investigation

Hymix Plant, Bank St, Pyrmont, NSW

14/08/2015

Rockwell

Geoprobe

SFA

7.5

-

-

Ground Level

0 0

125

3.0

3.0

Gatic

50 3.0

50 3.7

Ground Surface

Concrete

Fill
Gravelly sand, brown, heterogeneous, damp, medium density, fine-
coarse grained, with sandstone, concrete and igneous gravels.

Fill
Gravelly clayey sand, black with brown clays, heterogeneous, damp, 
medium density, fine grained, with inclusions of sandstone and 
concrete gravels.

Fill
As above, but saturated.

Silty Clay
Silty clay, brown-black, homogeneous, moist, high plasticity, stiff 
with inclusions of organic matter.

 0.12-0.2 

 0.5-0.6 

 2.0-2.1 

 3.0-3.1 

 4.0-4.1 
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0

U

U

U

U

U

No odour, staining or 
ACM observed.

No odour, staining or 
ACM observed.

No odour, staining or 
ACM observed.

No odour, staining or 
ACM observed. 

QC01/QC01A collected. 
Groundwater 
encountered.

No staining or ACM 
observed. Organic 
odour observed.
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SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER ALONE

SLIGHT HYDROCARBON
ODOUR

NO RECOVERY IN SPT
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VSt

St - VSt

<10
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MC>PL

N=0
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N = 12
3,5,7

N = 8
3,4,4

N = 7
3,3,4

CH

-

SILTY CLAY: high plasticity, dark
grey/black, trace of shell fragments.

SILTY CLAY: high plasticity, light grey.

as above,
but grey.
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E
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50
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B

D
S

NO RECOVERY IN SPT

BANDED RESISTANCE
ON CASING ADVANCER

RESISTANCE ON CASING
ADVANCER

St - VSt

MD

(M)

MC>PL

W

(DW)

N = 19
10,12,7

N = 28
6,14,14

N=SPT
11/ 100mm
REFUSAL

CH

SC

SILTY CLAY: high plasticity, grey.

CLAYEY SAND: fine to coarse grained,
grey.

SANDSTONE: fine to coarse grained,
light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to coarse grained,
light grey, bedded at 0-10°.

as above,
but light grey mottled red and yellow
brown, with quartz inclusions.

as above,
but light grey.

        START CORING AT 12.47m

END OF BOREHOLE AT 15.50 m
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EASTING:    332532
NORTHING:   6250240

General
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Rock Type, grain characteristics, colour,
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S

SLIGHT ORGANIC
ODOUR

SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER ALONE
NO RECOVERY IN SPT

SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER ALONE

SLIGHT HYDROCARBON
ODOUR

SPT SUNK 300mm
UNDER WEIGHT OF
HAMMER ALONE

NO RECOVERY IN U50

NO RECOVERY IN U50

VS

St

VSt

<20
<20

120
120
140

220
240
250

210
210
250

W

MC>PL

MC~PL

N=0
0,0,0

N=0
0,0,0

N = 3
0,0,3

N = 6
3,2,4

N = 6
3,2,4

CH

CL

CH

FILL: Silty sand, fine to medium grained,
dark grey/black, with shell fragments,
trace of fine grained river gravel.

SILTY CLAY: high plasticity, dark
grey/black, trace of fine to medium
grained sand.

as above,
but medium plasticity, light grey.

as above,
but with fine to medium grained sand.

SILTY CLAY: high plasticity, light grey
mottled red and yellow brown.
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RESISTANCE ON CASING
ADVANCER

VSt

L

(M)

MC~PL

W

SW

N = 6
4,4,2

CH

SC

SILTY CLAY: high plasticity, light grey
mottled red and yellow brown.
(continued)

CLAYEY SAND: fine to coarse grained,
light grey.

SANDSTONE: fine to coarse grained,
light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to coarse grained,
light grey, with dark grey laminae, bedded
at 5-10°, with quartz inclusions.

CORE LOSS 0.96m

SANDSTONE: fine to coarse grained,
light grey, with dark grey laminae, bedded
at 5-10°.

as above,
but light grey mottled red and yellow
brown.

        START CORING AT 9.38m

END OF BOREHOLE AT 13.79 m
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Borehole No.

EASTING:    332545
NORTHING:   6250192

General
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D
S

NO RECOVERY IN U50

SPT SUNK 190mm
UNDER WEIGHT OF
HAMMER

RESISTANCE ON CASING
ADVANCER ON
OBSTRUCTION IN FILL

NO RECOVERY IN SPT

VS / VL

VSt - H

VSt

420
380
500

350
270
320

MC>PL /
W

MC>PL

N = 2
0,1,1

N = 1
1,1,0

N = 9
3,4,5

N = 8
3,3,5

CH

-

FILL: Silty clay, high plasticity, dark
grey/black, with fine to coarse grained
sand, interbedded with sandy gravel,
fine to coarse grained, dark grey coal,
trace of plastic fragments.

SILTY CLAY: high plasticity, light grey
mottled red and yellow brown.
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E
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B

D
S

NO RECOVERY IN SPT

RESISTANCE OF CASING
ADVANCER

VSt

(L - M)

320
350
330

MC>PL

DW

N = 8
2,3,5

N = 14
4,6,8

N = 14
4,7,7

CH SILTY CLAY: high plasticity, light grey
mottled red and yellow brown.
(continued)

as above,
but grey.

SILTY CLAY: high plasticity, grey, with
fine to medium grained sand.

SANDSTONE: fine to medium grained,
yellow brown and light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
yellow brown mottled red brown and light
grey, bedded at 0-10°.

as above,
but light grey mottled red and yellow
brown.

as above,
but yellow brown mottled light grey.

        START CORING AT 11.37m

END OF BOREHOLE AT 14.44 m
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NO RECOVERY IN U50
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CH
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CL-CH

-

SILTY CLAY: high plasticity, dark grey.

SILTY CLAY: high plasticity, light grey
mottled red and yellow brown.

CLAYEY SAND: fine to medium grained,
light grey.

SANDY CLAY: medium to high
plasticity, grey, with bands of clayey
sand.
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D
S

NO RECOVERY IN U50

BANDED RESISTANCE
ON CASING ASVANCER

St

D

(EL - M)

MC~PL

W

XW - DW

N = 32
8,13,19

CL-CH

SP

SANDY CLAY: medium to high
plasticity, grey, with bands of clayey
sand. (continued)

SAND: medium to coarse grained, light
grey, with silt and clay.

SANDSTONE: fine to coarse grained,
light grey and yellow brown.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to coarse grained,
light grey and yellow brown mottled red
brown, bedded at 0-10°, with quartz
inclusions.

SANDSTONE: fine to coarse grained,
light grey, with dark grey laminae, bedded
at 0-5°.

        START CORING AT 9.14m

END OF BOREHOLE AT 12.13 m
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EASTING:    332581
NORTHING:   6250274
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,
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S

NO RECOVERY IN U50

SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER

NO RECOVERY IN SPT

(VS)

(VS)

VSt 310
250
240

250
270
320

MC>PL

N=0
0,0,0

N = 7
2,3,4

N = 15
5,6,9

CH

-

SILTY CLAY: high plasticity, dark grey.

SILTY CLAY: high plasticity, grey
mottled red and yellow brown.

as above,
but with fine to medium grained sand.
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SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER

BANDED RESISTANCE
ON CASING ADVANCER

VSt

(St /
MD)

St / MD

S

(L - MD)

MD

240
250
270

150
120

90
70
90

MC>PL

MC>PL /
W

MC>PL

W

N = 7
2,3,4

N = 18
2,5,13

N=0
0,0,0

N = 19
2,8,11

CH

CH / SC

CH

SP

as above,
but with fine to medium grained sand.
(continued)

INTERBEDDED SANDY CLAY: high
plasticity, dark grey,  fine to coarse
grained sand and CLAYEY SAND:  fine
to coarse grained, dark grey.

SILTY CLAY: high plasticity, dark grey.

SAND: medium to coarse grained, light
grey and grey, trace of possible
boulders.
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S

BANDED RESISTANCE
ON CASING ADVANCER

(EL - M)(XW -
DW)

SANDSTONE: fine to coarse grained,
light grey, brown and red brown.

REFER TO CORED BOREHOLE LOG
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CORE LOSS 0.40m

SANDSTONE: fine to coarse grained,
light grey and yellow brown, with quartz
inclusions.

as above,
but light grey, with dark grey laminae,
bedded at 0-5°.

        START CORING AT 14.65m

END OF BOREHOLE AT 20.54 m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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-21

-22

-23

-24

-25

-26

-27

D
ep

th
 (

m
)

15

16

17

18

19

20

DEFECT
SPACING

(mm)

DEFECT
SPACING

(mm)



E
S

U
50

D
B

D
S

SLIGHT HYDROCARBON
ODOUR

NO RECOVERY IN SPT

NO RECOVERY IN SPT

(VS)

(St -
VSt)

VSt
220
250

250
270
330

250
300
310

MC>PL

N = 6
2,2,4

N = 6
3,3,3

N = 6
2,2,4

N = 6
2,2,4

CH

-

SILTY CLAY: high plasticity, dark grey,
trace of fine to medium grained sand.

as above,
but grey mottled red brown and yellow.

as above,
but grey.

SILTY CLAY: high plasticity, grey, with
sandy clay bands.
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VSt

MD

VSt

220
250
240

250
220

MC>PL
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MC>PL

W

N = 7
3,3,4

N = 30
9,15,15

N = 24
12,14,10

N = 3
3,2,1

N > 14
4,14/ 150mm

REFUSAL

CH

SC

CH

SC

SILTY CLAY: high plasticity, grey, with
sandy clay bands. (continued)

CLAYEY SAND: fine to coarse grained,
grey.

SANDY CLAY: high plasticity, grey, with
clayey sand bands.

CLAYEY SAND: medium to coarse
grained,  grey and yellow brown, with
bands of XW sandstone.
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SANDSTONE: fine to medium grained,
light grey and yellow brown.

CORE LOSS 0.10m

SANDSTONE: fine to medium grained,
light grey and yellow brown.

SANDSTONE: fine to coarse grained,
light grey, with quartz inclusions.

        START CORING AT 13.96m

END OF BOREHOLE AT 18.00 m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(14.14m) Be, 0°, P, R

(14.27m) J, 0°, P, R

(14.59m) XWS, 0°, 5 mm.t
(14.66m) XWS, 0°, 40 mm.t
(14.72m) J, 80°, P, R
(14.80m) XWS, 0°, 80 mm.t
(14.88m) J, 80°, P, R

(15.38m) XWS, 0°, 30 mm.t

(15.60m) J, 80°, P, HEALED
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SLIGHT
SULFUR/HYDROCARBON
ODOUR

POSSIBLY FILL

SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER

SLIGHT HYDROCARBON
ODOUR

SPT SUNK 300mm
UNDER WEIGHT OF
HAMMER ALONE

VS

St - VSt

L

<20
<20

170
220
270

180
220
250

W

MC>PL

W

N=0
0,0,0

N = 11
4,7,4

N = 7
3,3,4

-

CH

CL

SC

-

FILL: Silty clayey sand, fine to medium
grained, dark grey, with coal fragments.

SILTY CLAY: high plasticity, black, trace
of coal fragments.

SANDY CLAY: medium plasticity, light
grey, medium to coarse grained sand,
with bands of clayey sand.

CLAYEY SAND: fine to coarse grained,
light grey.
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S

RESISTANCE ON CASING
ADVANCER

(M)(SW)SANDSTONE: fine to coarse grained,
light grey.

REFER TO CORED BOREHOLE LOG
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CORE LOSS 0.50m

SANDSTONE: fine to coarse grained,
light grey, with dark grey laminae, bedded
at 0°.

as above,
but light grey mottled red and yellow
brown.

SANDSTONE: fine to medium grained,
light grey mottled red and yellow brown,
bedded at 5-30°, with frequent healed
and altered joints up to 90°, occasional
vesciles.

        START CORING AT 7.73m

END OF BOREHOLE AT 13.40 m
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EASTING:    332731
NORTHING:   6250333

General

DESCRIPTION

E
L

V
L

L M H V
H

E
H

POINT LOAD
STRENGTH

INDEX
Is(50)

CORE DESCRIPTION

Specific50
0

30
0

10
0

50 30 10

DEFECT DETAILS

G
ra

ph
ic

 L
og

-0
.0

3

-0
.1

-0
.3

-1 -3 -1
0

Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(8.23m) J, 80°

(8.47m) J, 80°, P, R

(8.63m) J, 80°, P, R

(8.80m) J, 90°, P, R

(9.10m) Be, 0°, P, R
(9.13m) Be, 0°, P, R
(9.16m) J, 90°, P, R
(9.24m) XWS, 5°, 15 mm.t

(10.02m) J, 85°, P, R

(10.17m) J, 80°, Un, R

(10.27m) J, 90°, P, R

(10.38m) J, 85°, P, R
(10.45m) XWS, 60°, 20 mm.t

(10.83m) J, 60°, P, R
(10.87m) J, 85°, P, R

(11.11m) XWS, 0°, 2 mm.t

(11.24m) J, 85°, P, R
(11.33m) J, 70°, P, R
(11.38m) J, 80°, P, HEALED

(11.56m) XWS, 20°, 20 mm.t
(11.60m) J, 80°, P, R
(11.71m) J, 85°, P, R
(11.75m) XWS, 0°, 15 mm.t
(11.80m) J, 70°, P, R

(12.04m) J, 80°, P, R

(12.62m) J, 90°, P, R
(12.63m) J, 85°, P, R
(12.66m) J, 80°, P, R
(12.81m) XWS, 0°, 20 mm.t

(13.06m) Be, 30°, P, R
(13.14m) J, 90°, P, R
(13.22m) J, 80°, Un, R
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D
S

NO RECOVERY IN U50

SPT SANK 450mm
UNDER WEIGHT OF
HAMMER ALONE

SPT SANK 450mm
UNDER WEIGHT OF
HAMMER ALONE

SPT SANK 450mm
UNDER WEIGHT OF
HAMMER ALONE

(VS)

MD

MC>PL

W

N=0
0,0,0

N=0
0,0,0

N=0
0,0,0

N = 13
5,5,8

SC

FILL: Silty clay, high plasticity, black and
dark grey, trace of fine to medium
grained sand and coal fragments.

CLAYEY SAND: fine to medium grained,
light grey, trace of fine to coarse grained
gravel and shell fragments.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
light grey, yellow and red brown.

CORE LOSS 1.34m

SANDSTONE: fine to medium grained,
light grey mottled yellow brown, with
frequent healed and altered joints up to
90°.

CORE LOSS 0.20m

SANDSTONE: fine to medium grained,
light grey mottled yellow brown, bedded
at 10-30°, with frequent healed and
altered joints up to 90°, occasional
vesciles.

CORE LOSS 0.30m

SANDSTONE: fine to medium grained,
light grey mottled red and yellow brown,
bedded at 10-30°, with frequent healed
and altered joints up to 90°, occasional
vesciles.

        START CORING AT 5.49m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(5.51m) Be, 0°, P, R
(5.53m) J, 75°, Un, R

(7.02m) FRAGMENTED ZONE, 0°, 560 mm.t

(7.78m) FRAGMENTED ZONE, 0°, 770 mm.t

(8.55m) J, 90°, P, R

(8.69m) Be, 0°, P, R
(8.72m) J, 75°, P, R

(8.88m) J, 45°, P, R

(9.05m) J, 60°, P, R
(9.10m) J, 90°, P, R

(9.26m) XWS, 0°, 50 mm.t
(9.31m) J, 90°, Un, R

(9.58m) J, 80°, P, R

(9.76m) Be, 30°, P, R
(9.82m) J, 40°, P, R

(9.99m) XWS, 0°, 25 mm.t, P
(10.02m) J, 90°, Un, R

(10.35m) XWS, 15°, 15 mm.t, P
(10.41m) J, 80°, P, R
(10.43m) J, 50°, P, R
(10.55m) J, 50°, P, R

(10.75m) J, 65°, P, R

(10.90m) J, 70°, P, R

(11.35m) J, 75°, P, R

(11.45m) J, 30°, P, R
(11.54m) J, 60°, P, R

(11.74m) J, 50°, P, R
(11.83m) J, 55°, P, R
(11.87m) J, 75°, P, R

-9

-10

-11

-12

-13

-14

-15

D
ep

th
 (

m
)

6

7

8

9

10

11

DEFECT
SPACING

(mm)

DEFECT
SPACING

(mm)



SANDSTONE: fine to medium grained,
light grey mottled red and yellow brown,
bedded at 10-30°, with frequent healed
and altered joints up to 90°, occasional
vesciles.

as above,
but light grey and yellow brown.

SANDSTONE: fine grained, light yellow
brown, with indistinct bedding at 10-30°.

DOLERITE: fine grained, green grey.

CORE LOSS 0.44m

DOLERITE: fine grained, green grey.

as above,
but grey.

END OF BOREHOLE AT 17.90 m
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Borehole No.

EASTING:    332748
NORTHING:   6250362
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(11.97m) J, 40°, Un, R
(12.02m) J, 30°, P, R
(12.03m) J, 60°, P, R
(12.11m) J, 50°, P, R
(12.20m) Be, 20°, P, R
(12.23m) Be, 20°, P, R
(12.30m) Be, 20°, P, R
(12.47m) J, 55°, P, R
(12.52m) J, 75°, P, R
(12.53m) J, 75°, P, R
(12.60m) J, 85°, P, R
(12.79m) J, 80°, P, R

(13.31m) J, 90°, P, R

(13.44m) J, 90°, Un, R

(13.66m) XWS, 20°, 3 mm.t
(13.72m) J, 60°, P, R

(13.84m) J, 60°, P, R
(13.90m) J, 50°, P, R

(14.05m) XWS, 0°, 5 mm.t
(14.07m) J, 60°, P, R

(14.26m) J, 70°, P, R
(14.32m) J, 70°, P, R

(14.50m) J, 50°, P, R

(14.68m) J, 90°, P, R
(14.70m) J, 50°, P, R
(14.80m) J, 50°, P, R

(14.93m) J, 50°, P, R
(15.01m) J, 50°, P, R

(15.17m) J, 75°, Un, R

(15.31m) J, 65°, P, R
(15.39m) J, 85°, Un, R

(15.60m) J, 80°, P, R

(16.30m) J, 75°, Un, R
(16.36m) J, 50°, P, R
(16.45m) J, 60°, P, R
(16.54m) J, 60°, P, R

(17.08m) CS, 0°
(17.12m) J, 75°, P, R
(17.24m) J, 70°, P, R
(17.28m) J, 70°, P, R

(17.44m) J, 50°, P, R
(17.49m) FRAGMENTED ZONE, 0°, 460 mm.t
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SILTY CLAY: medium plasticity, light
grey, trace of fine grained sand.

SANDY CLAY: high plasticity, light grey,
fine to medium grained sand.

SILTY CLAY: high plasticity, grey
mottled red and yellow brown.

as above,
but grey.
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RESISTANCE ON CASING
ADVANCER

St

MD
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(M)
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DW
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2,5,4

N = 42
7,21,21

CH
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SANDY CLAY: high plasticity, grey.

CLAYEY SAND: fine to medium grained,
grey, with sandy clay bands.

as above,
but grey mottled yellow brown.

SANDSTONE: fine to medium grained,
light grey.

G
ro

un
dw

at
er

R
ec

or
d

R
L 

(m
 A

H
D

)

S
tr

en
gt

h/
R

el
 D

en
si

ty

H
an

d
P

en
et

ro
m

e
te

r
R

ea
di

ng
s 

(k
P

a)

Remarks

M
oi

st
u

re
C

on
di

tio
n/

W
ea

th
er

in
g

F
ie

ld
 T

es
ts

COPYRIGHT

Logged/Checked By:  M.S./O.F./P.S.

Method:  CASING ADVANCERJob No.:  29245S

Date: 6/2/17

Plant Type:  JK305

R.L. Surface:  -5.12 m

Datum:  AHD

2  /  4

16
Borehole No.

BOREHOLE LOG

JK
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

       Geotechnics

Client: URBANGROWTH NSW

Project: THE BAYS MARKET DISTRICT

Location: BLACKWATTLE BAY, PYRMONT, NSW

JK
_L

IB
_C

U
R

R
E

N
T

 -
 V

8.
00

.G
LB

  L
og

  J
 &

 K
 A

U
G

E
R

H
O

LE
 -

 M
A

S
T

E
R

  2
92

45
S

 P
Y

R
M

O
N

T
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
4/

04
/2

01
7 

14
:5

4 
P

ro
du

ce
d 

by
 g

IN
T

 P
ro

fe
ss

io
na

l, 
D

ev
el

op
ed

 b
y 

D
at

ge
l

EASTING:    332508
NORTHING:   6250253

G
ra

ph
ic

 L
og

U
ni

fie
d

C
la

ss
ifi

ca
tio

n

DESCRIPTION
SAMPLES

-13

-14

-15

-16

-17

-18

-19

D
ep

th
 (

m
)

8

9

10

11

12

13



E
S

U
50

D
B

D
S

(M)DWSANDSTONE: fine to medium grained,
light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
light grey.

as above,
but with dark grey lenses bedded at 0-5°.

as above,
but with dark grey laminae, bedded at
0-10°.

as above,
but light grey mottled dark grey.

        START CORING AT 14.13m

END OF BOREHOLE AT 19.81 m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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g

(14.33m) Be, 0°, P, R, IS
(14.41m) J, 40°, P, R
(14.48m) Be, 0°, P, R, IS
(14.52m) Be, 0°, P, R, IS
(14.58m) Be, 0°, P, R, IS
(14.71m) Be, 0°, P, R
(14.79m) Be, 0°, P, R
(14.86m) J, 45°, P, R

(15.07m) J, 60°, P, R

(15.40m) J, 90°, Un, R

(15.78m) Be, 0°, P, R

(16.30m) J, 85°, Un, R

(16.60m) HEALED J, 75°, P R

(17.17m) XWS, 0°, 5 mm.t

(17.30m) J, 30°, P, R

(17.87m) J, 20°, P, R

(18.00m) Cr, 0°, 20 mm.t

(19.14m) J, 65°, P, R

(19.29m) J, 45°, S

(19.40m) XWS, 0°, 10 mm.t
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ORGANIC ODOUR

SPT SANK 450mm
UNDER WEIGHT OF
HAMMER ALONE

RESISTANCE OF CASING
ADVANCER

VS

VSt

L

St

(EL)

220
240
260

140
150
150

MC>PL

W

MC>PL

XW

N=0
0,0,0

N = 16
4,5,11

N = 3
2,1,2

N = 4
2,1,3

CH

CL

SC

CH

-

SILTY CLAY: high plasticity, dark grey
and black, interbedded with fine to
medium grained, yellow brown clayey
sand.

SANDY CLAY: medium plasticity, light
grey mottled yellow brown.

CLAYEY SAND: fine to medium grained,
light grey mottled yellow brown.

SANDY CLAY: high plasticity, light grey
mottled red and yellow, trace of fine
grained river gravel and shells.

SANDSTONE: fine to medium grained,
light grey.
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ELXWN=SPT
15/ 150mm
REFUSAL

SANDSTONE: fine to medium grained,
light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
light grey.

CORE LOSS 0.15m

SANDSTONE: fine to medium grained,
light grey.

as above,
but yellow brown, red brown and light
grey.

CORE LOSS 0.76m

SANDSTONE: fine to medium grained,
yellow brown, red brown and light grey.

CORE LOSS 0.84m

SILTY CLAY: high plasticity, dark grey,
with XW shale bands.

SHALE: grey.

        START CORING AT 7.21m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(7.52m) J, 60°, P, R
(7.57m) Be, 0°, P, R

(7.81m) Be, 0°, P, R
(7.85m) J, 90°, Un, R
(7.90m) J, 35°, P, R

(8.40m) Be, 15°, P, R

(8.77m) Be, 10°, P, R

(8.91m) J, 40°, P, R

(9.04m) J, 60°, P, R

(9.90m) Be, 15°, P, R

(10.20m) Be, 10°, P, R

(10.33m) J, 35°, P, R, IS

(10.52m) J, 5°, P, R, IS
(10.61m) J, 50°, P, R

(10.71m) J, 25°, P, R, IS
(10.77m) J, 70°, P, R, IS
(10.85m) Be, 10°, P, R, IS
(10.90m) J, 45°, P, R, IS

(11.30m) J, 90°, Un, R, IS

(11.65m) Be, 10°, Un, R, IS

(12.13m) CS, 0°, 30 mm.t

(13.00m) HP; 420,470,>600
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SANDSTONE: fine to medium grained,
yellow brown, red brown and light grey.

as above,
but yellow brown, red brown and light
grey.

END OF BOREHOLE AT 17.27 m
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Borehole No.

EASTING:    332484
NORTHING:   6250286
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(14.16m) XWS, 0°, 10 mm.t

(14.43m) J, 70°, P, R

(15.05m) J, 55°, P, R

(15.51m) J, 40°, P, R

(15.80m) J, 25°, P, R

(15.97m) J, 80°, Un, R

(16.08m) XWS, 0°, 5 mm.t

(16.39m) Be, 0°, P, R, IS

(16.75m) J, 70°, P, R

(16.86m) J, 45°, P, R, IS

(17.07m) Be, 0°, P, R, IS

(17.21m) J, 90°, P, R
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N = 9
3,4,5
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CH

-

SILTY CLAY: high plasticity, light grey
mottled red and yellow brown, trace of
fine grained sand.

SILTY CLAY: high plasticity, grey
mottled red and yellow brown.

as above,
but trace of fine to medium grained
sand.

as above,
but with bands of sandy clay.
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SANDY CLAY: high plasticity, grey, fine
to medium grained sand.

CLAYEY SAND: fine to medium grained,
light grey mottled yellow brown.

INTERBEDDED: SANDY CLAY: high
plasticity, grey. CLAYEY SAND: fine to
medium grained, light grey.

REFER TO CORED BOREHOLE LOG
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Client: URBANGROWTH NSW

Project: THE BAYS MARKET DISTRICT

Location: BLACKWATTLE BAY, PYRMONT, NSW
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SANDSTONE: fine to medium grained,
light grey, with dark grey laminae, bedded
at 0-10°.

CORE LOSS 1.85m

SANDSTONE: fine to coarse grained,
light grey and brown, with dark grey
laminae, bedded at 0-20°.

as above,
but light grey, with dark grey laminae.

as above,
but fine grained.

as above,
but fine to medium grained.

        START CORING AT 13.59m

END OF BOREHOLE AT 19.61 m
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Borehole No.

EASTING:    332552
NORTHING:   6250324
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(13.70m) J, 30°, P, R

(13.83m) J, 35°, P, R

(13.95m) XWS, 0°, 50 mm.t

(14.11m) XWS, 0°, 15 mm.t

(16.25m) J, 45°, P, R
(16.30m) J, 45°, P, R
(16.37m) J, 50°, P, R
(16.46m) XWS, 0°, 20 mm.t

(16.69m) J, 30°, P, R
(16.72m) J, 40°, P, R
(16.78m) J, 45°, P, R
(16.85m) J, 30°, P, R
(16.93m) J, 65°, P, R
(16.95m) J, 80°, Un, R
(17.16m) J, 85°, Un, R

(17.60m) HEALED J, 80°, Un

(18.37m) Be, 5°, P, R

(18.55m) Be, 5°, P, R

(19.03m) J, 60°, P, R

(19.20m) J, 60°, P, R

(19.39m) XWS, 5°, 5 mm.t
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SILTY CLAY: high plasticity, light grey
mottled yellow brown.

as above,
but grey mottled red and yellow brown.

as above,
but grey, trace of fine grained sand.
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RESISTANCE ON CASING
ADVANCER

VSt

D

MD

(M)

MC>PL

W

DW

N = 40
14,22,18

N = 11
8,6,5

CH

SC

as above,
but grey, trace of fine grained sand.
(continued)

CLAYEY SAND: fine to medium grained,
light grey.

SANDSTONE: fine to medium grained,
light grey.

REFER TO CORED BOREHOLE LOG
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Project: THE BAYS MARKET DISTRICT

Location: BLACKWATTLE BAY, PYRMONT, NSW
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SANDSTONE: fine to coarse grained,
brown, bedded at 0-10°, with fine to
medium grained quartz inclusions.

as above,
but yellow and red brown.

        START CORING AT 9.86m

END OF BOREHOLE AT 12.98 m
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EASTING:    332517
NORTHING:   6250358

General
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(9.92m) J, 45°, P, R

(10.07m) Be, 0°, P, R

(10.66m) Be, 10°, P, R

(11.19m) Be, 10°, P, R

(11.30m) J, 25°, P, R

(12.63m) XWS, 0°, 3 mm.t
(12.69m) J, 80°, Un, R
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ORGANIC ODOUR

SPT SUNK 450mm
UNDER WEIGHT OF
HAMMER ALONE

(S)

VL

VSt 350
370
360

260
270
280

240
250
260

MC>PL

W

MC>PL

N=0
0,0,0

N=0
0,0,0

N = 9
3,3,6

N = 8
3,3,5

N = 7
3,3,4

CH

SC

CH

SILTY CLAY: high plasticity, dark grey.

CLAYEY SAND: fine to medium grained,
grey.

SILTY CLAY: high plasticity, grey
mottled red and yellow brown, trace of
fine to medium grained sand.

as above,
but grey.
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CH SILTY CLAY: high plasticity, grey
mottled yellow brown, trace of fine to
medium grained sand.

SILTY CLAY: high plasticity, dark grey,
with fine to medium grained sand.

as above,
but without fine to medium grained sand.

as above,
but dark grey mottled yellow brown,
trace of fine to medium grained sand.

SANDY CLAY: high plasticity, yellow
brown and grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to coarse grained,
light grey and yellow brown, with dark
grey laminae and fine to medium grained
quartz inclusions, bedded at 5-20°.

as above,
but with dark grey mudstone lenses and
bedded at 0-5°.

        START CORING AT 13.59m

END OF BOREHOLE AT 16.68 m
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SPT SUNK 450mm
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HAMMER ALONE
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CH

SP

SILTY CLAY: high plasticity, dark grey,
with fine to medium grained sand.

SILTY CLAY: high plasticity, dark brown
and dark grey.

as above,
but light grey mottled yellow brown.

SAND: fine to medium grained, grey,
with clay and silt fines and sandy
clay/clayey sand bands.
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N = 15
3,6,9

N = 14
6,10,4

N = 13
7,6,7

SP SAND: fine to medium grained, grey,
with clay and silt fines and sandy
clay/clayey sand bands.
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CORE LOSS 0.55m

SANDSTONE: fine to medium grained,
light grey, with dark grey laminae, bedded
at 0-20°.

as above,
but light grey, with dark grey mudstone
lenses.

        START CORING AT 11.96m

END OF BOREHOLE AT 15.04 m
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NO RECOVERY IN SPT

SPT SANK 450mm
UNDER WEIGHT OF
HAMMER ALONE
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CH

SILTY CLAY: high plasticity, dark grey.

SANDY CLAY: medium to high
plasticity, light grey mottled red and
yellow brown.

CLAYEY SAND: fine to medium grained,
yellow brown and light grey mottled red
brown.

as above,
but light grey.

SILTY CLAY: high plasticity, dark grey,
trace of fine to medium grained sand.

as above,
but grey.
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N = 16
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N=SPT
6/ 100mm
REFUSAL

CH

SC

SILTY CLAY: high plasticity, grey.

CLAYEY SAND: fine to medium grained,
light grey.

SANDSTONE: fine to medium grained,
light grey.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to coarse grained, red
brown and light grey mottled yellow
brown, bedded at 0-20°.

CORE LOSS 0.56m

SHALE: grey, interbedded with fine to
medium grained, light grey sandstone.

SANDSTONE: fine grained, light grey
mottled red brown, with grey shale
lenses.

SANDSTONE: fine to coarse grained,
light grey and yellow brown, bedded at
0-15°.

as above,
but light grey, with dark grey laminae.

        START CORING AT 9.40m

END OF BOREHOLE AT 15.23 m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,
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ALONE

NO RECOVERY IN SPT
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CL-CH
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CH

CLAYEY SAND: fine to medium grained,
grey and dark grey.

SILTY CLAY: medium to high plasticity,
dark grey, trace of fine to medium
grained sand and organic.

CLAYEY SAND: fine to medium grained,
grey.

SANDY CLAY: high plasticity, grey.
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NO RECOVERY IN SPTMD

EL
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XW

N = 23
9,13,10

N = 10
15,5,5

N = 28
9,14,14

SC CLAYEY SAND: fine to medium grained,
grey.

as above,
but light grey, yellow and red brown.

SANDSTONE: fine to medium grained,
light grey, yellow brown and brown.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
brown and light grey.

as above,
but light brown.

as above,
but light grey, with dark grey lenses.

        START CORING AT 10.01m

END OF BOREHOLE AT 13.11 m

M

H

SW

W
at

er
Lo

ss
\L

ev
el

B
ar

re
l L

ift

R
L 

(m
 A

H
D

)

JK
_L

IB
_C

U
R

R
E

N
T

 -
 V

8.
00

.G
LB

  L
og

  J
 &

 K
 C

O
R

E
D

 B
O

R
E

H
O

LE
 -

 M
A

S
T

E
R

  2
92

45
S

 P
Y

R
M

O
N

T
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
4/

04
/2

01
7 

14
:5

5 
P

ro
d

uc
ed

 b
y 

gI
N

T
 P

ro
fe

ss
io

na
l, 

D
ev

el
op

ed
 b

y 
D

at
ge

l

Client: URBANGROWTH NSW

Project: THE BAYS MARKET DISTRICT

Location: BLACKWATTLE BAY, PYRMONT, NSW

COPYRIGHT

Core Size:  NMLC

Inclination:  VERTICAL

Bearing:  N/A

Job No.:  29245S

Date: 13/2/17

Plant Type:  JK305

GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

JK Geotechnics

CORED BOREHOLE LOG

R.L. Surface:  -5.94 m

Datum:  AHD

Logged/Checked By:  M.S./O.F./P.S.

3  /  3

23
Borehole No.

EASTING:    332671
NORTHING:   6250417

General

DESCRIPTION

E
L

V
L

L M H V
H

E
H

POINT LOAD
STRENGTH

INDEX
Is(50)

CORE DESCRIPTION

Specific50
0

30
0

10
0

50 30 10

DEFECT DETAILS

G
ra

ph
ic

 L
og

-0
.0

3

-0
.1

-0
.3

-1 -3 -1
0

Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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RESIDUAL

RESISTANCE OF CASING
ADVANCER

VS

VL

L

St - VSt

(EL)

170
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240

MC>PL

W

MC>PL

XW

N = 2
2,1,1

N = 5
2,2,3

N = 5
2,2,3

CH

SC

CH

SILTY CLAY: high plasticity, dark grey
and black, trace of fine to medium
grained sand.

CLAYEY SAND: fine to medium grained,
light grey mottled dark grey and yellow
brown.

SANDY CLAY: high plasticity, light grey
and yellow brown, trace of fine to
medium grained quartz gravel.

SANDSTONE: fine to medium grained,
red brown.

REFER TO CORED BOREHOLE LOG

G
ro

un
dw

at
er

R
ec

or
d

R
L 

(m
 A

H
D

)

S
tr

en
gt

h/
R

el
 D

en
si

ty

H
an

d
P

en
et

ro
m

e
te

r
R

ea
di

ng
s 

(k
P

a)

Remarks

M
oi

st
u

re
C

on
di

tio
n/

W
ea

th
er

in
g

F
ie

ld
 T

es
ts

COPYRIGHT

Logged/Checked By:  M.S./O.F./P.S.

Method:  CASING ADVANCERJob No.:  29245S

Date: 15/2/17

Plant Type:  JK305

R.L. Surface:  -5.04 m

Datum:  AHD

1  /  2

24
Borehole No.

BOREHOLE LOG

JK
GEOTECHNICAL AND ENVIRONMENTAL ENGINEERS

       Geotechnics

Client: URBANGROWTH NSW

Project: THE BAYS MARKET DISTRICT

Location: BLACKWATTLE BAY, PYRMONT, NSW

JK
_L

IB
_C

U
R

R
E

N
T

 -
 V

8.
00

.G
LB

  L
og

  J
 &

 K
 A

U
G

E
R

H
O

LE
 -

 M
A

S
T

E
R

  2
92

45
S

 P
Y

R
M

O
N

T
.G

P
J 

 <
<

D
ra

w
in

gF
ile

>
>

  0
4/

04
/2

01
7 

14
:5

5 
P

ro
du

ce
d 

by
 g

IN
T

 P
ro

fe
ss

io
na

l, 
D

ev
el

op
ed

 b
y 

D
at

ge
l

EASTING:    332677
NORTHING:   6250483

G
ra

ph
ic

 L
og

U
ni

fie
d

C
la

ss
ifi

ca
tio

n

DESCRIPTION
SAMPLES

-6

-7

-8

-9

-10

-11

-12

D
ep

th
 (

m
)

1

2

3

4

5

6



CORE LOSS 0.71m

SANDSTONE: fine to medium grained,
dark red brown.

as above,
but light grey, red and yellow brown,
bedded at 0-40°.

as above,
but light brown, with minor dark grey
lenses.

        START CORING AT 5.00m

END OF BOREHOLE AT 8.06 m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(5.94m) XWS, 0°, 5 mm.t

(6.06m) Be, 0°, P, R

(6.16m) CS, 0°, 3 mm.t

(6.29m) Be, 0°, P, R

(6.64m) XWS, 20 mm.t
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RESISTANCE ON CASING
ADVANCER
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SC CLAYEY SAND: fine to medium grained,
dark grey, trace of shell fragments.

CLAYEY SAND: fine to medium grained,
light grey mottled yellow brown.

SANDSTONE: fine to medium grained.

REFER TO CORED BOREHOLE LOG
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SANDSTONE: fine to medium grained,
light grey mottled yellow brown.

as above,
but light grey, yellow brown and brown,
with quartz inclusions.

CORE LOSS 2.04m

SANDSTONE: fine to medium grained,
light grey.

as above,
but light grey, with dark grey laminae and
red brown bands, bedded at 0-10°, and
quartz inclusions.

as above,
but light grey, with dark grey laminae.

as above,
but light grey, with dark grey laminae and
bands of yellow and red brown iron
staining.

        START CORING AT 3.01m
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Rock Type, grain characteristics, colour,
structure, minor components. Type, inclination, thickness,

planarity, roughness, coating.
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(3.03m) J, 70°, P, R

(3.25m) Be, 0°, P, R
(3.33m) J, 70°, P, R
(3.37m) HEALED, J, 85°, Un, R

(5.58m) J, 60°, Un, R

(5.73m) XWS, 0°, 40 mm.t

(6.10m) J, 70°, P, R

(6.26m) Be, 5°, P, R

(6.69m) Be, 0°, Un, R

(7.49m) J, 80°, P, R

(7.65m) J, 80°, P, R

(7.76m) XWS, 0°, 10 mm.t

(7.86m) XWS, 0°, 30 mm.t

(8.00m) J, 75°, P, R
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(8.67m) J, 65°, P, R
(8.73m) XWS, 0°, 15 mm.t
(8.75m) J, 80°, P, R
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SANDSTONE: fine to medium grained,
light grey, with dark grey laminae at about
15°, bands of yellow and red brown
staining.

as above,
but light grey with dark grey lenses.

END OF BOREHOLE AT 10.31 m
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SILTY SANDY CLAY: high plasticity,
dark grey, black and grey, trace of ash.

SANDY CLAY: high plasticity, light grey
mottled red ad yellow brown, with bands
of clayey sand.

CLAYEY SAND: fine to medium grained,
light grey mottled red and yellow brown.
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REFUSAL

SC CLAYEY SAND: fine to medium grained,
light grey mottled red and yellow brown.
(continued)

as above,
but light brown and red brown.
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SANDSTONE: fine to medium grained,
yellow brown mottled red brown and light
grey.

CORE LOSS 0.37m

SANDSTONE: fine to medium grained,
yellow brown, with fine to medium
grained quartz inclusions.

as above,
but light grey, with dark grey shale
lenses.

Shale band 0.12mt.

        START CORING AT 9.20m

END OF BOREHOLE AT 12.50 m
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SILTY CLAY: high plasticity, dark grey,
with fine grained sand, trace of shell
fragments.

CLAYEY SAND: fine to medium grained,
yellow brown mottled brown.

as above,
but light grey mottled red and yellow
brown, trace of shell fragments.
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SANDSTONE: fine to medium grained,
brown, red brown and light brown,
bedded at 0-30°.

        START CORING AT 5.38m

END OF BOREHOLE AT 8.48 m
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FILL: Gravel, fine to coarse grained
coal, dark grey, trace of sand and shell
fragments.

SILTY CLAY: medium to high plasticity,
dark grey, trace of shell fragments.

as above,
but grey, trace of fine to medium grained
sand.

as above,
but with fine to medium grained sand.

CLAYEY SAND: fine to medium grained,
grey brown and yellow brown.

as above,
but brown.
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REFUSAL

SC CLAYEY SAND: fine to medium grained,
brown.
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SANDSTONE: fine to medium grained,
yellow brown and light brown.

as above,
but light grey, red and yellow brown.

CORE LOSS 0.78m

SANDSTONE: fine to medium grained,
brown.

as above,
but light grey red brown, bedded at 0-40°.

as above,
but light grey, with dark laminae and
lenses, bedded at 0-20°.

        START CORING AT 8.01m

END OF BOREHOLE AT 13.02 m
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Appendix D – Historical Aerial Photographs of Blackwattle Bay 
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��������� �	
��	��	���������������������

�����������������	����
�� ���������!���"���� #�����$%!���"�&��'�##�����"���	��'��	���#���	��'��	���# ���

( ����)))�*��#����)))+( �	,-����	����
�� �*���#���	,-����	����
�� +( ��.��,,�"��/"���	��*����������������	����
�� ��0 �1 ��"	��"�1 ��#"���	�+.""����0�#��2�*����������������	����
�� ��0 �1 ��"	��"�1 ����0����1���
�"�1���	3��3����#�1�	3�$+4��"#������*����������������	����
�� ��0 �1 ��"	��"�1 ����0����1���
�"�1���	3��3��3��"#�����+���
�"2�*����������������	����
�� ��0 �1 ��"	��"�1 ����0����1���
�"�1���	3��3�����
�"2+5�2������*����������������	����
�� ��0 �1 ��"	��"�1 ����0����1���
�"�1���	3��3��"�2�����+ 6�	3� ��	� (*����������������"��7!89��.+�(*��������� �#�	:�3�	�"��"���	2�	��1�	
��	��	�1����"��	1� �����21���1+�(*������������2 � 0��"��"��		�#�;5

<=>�?@ABCDAA�ECF�BCF@AG>H�(<=>�I=JEI�K=LD>CMDCG�(N=CGEJG�@A
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      15.61

   90% Chebyshev(Mean, Sd) UCL      14.06    95% Chebyshev(Mean, Sd) UCL      15.61

 97.5% Chebyshev(Mean, Sd) UCL      17.75    99% Chebyshev(Mean, Sd) UCL      21.95

   95% Hall's Bootstrap UCL      12.61    95% Percentile Bootstrap UCL      12.49

   95% BCA Bootstrap UCL      12.62

   95% CLT UCL      12.53    95% Jackknife UCL      12.55

   95% Standard Bootstrap UCL      12.51    95% Bootstrap-t UCL      12.7

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      18.93  97.5% Chebyshev (MVUE) UCL      22.24

   99% Chebyshev (MVUE) UCL      28.75

Assuming Lognormal Distribution

   95% H-UCL      15.45    90% Chebyshev (MVUE) UCL      16.54

Maximum of Logged Data       3.584 SD of logged Data       1.107

Lognormal Statistics

Minimum of Logged Data       0.693 Mean of logged Data       1.823

5% Lilliefors Critical Value       0.102 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 1.110E-16 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.294 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.771 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.98    95% Adjusted Gamma UCL (use when n<50)      13.03

Adjusted Level of Significance      0.0468 Adjusted Chi Square Value    127.2

MLE Mean (bias corrected)      10.66 MLE Sd (bias corrected)      10.54

Approximate Chi Square Value (0.05)    127.7

Theta hat (MLE)      10.09 Theta star (bias corrected MLE)      10.42

nu hat (MLE)    160.5 nu star (bias corrected)    155.5

Gamma Statistics

k hat (MLE)       1.056 k star (bias corrected MLE)       1.023

5% K-S Critical Value       0.105 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.78 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.288 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       5.933 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      12.55    95% Adjusted-CLT UCL (Chen-1995)      12.63

   95% Modified-t UCL (Johnson-1978)      12.57

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.257 Lilliefors GOF Test

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.805 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value 5.673E-14 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.929 Skewness       0.756

Maximum      36 Median       6.5

SD       9.898 Std. Error of Mean       1.135

Number of Missing Observations       0

Minimum       2 Mean      10.66

General Statistics

Total Number of Observations      76 Number of Distinct Observations      25

Number of Bootstrap Operations   2000

As in Soil

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   29/03/2019 12:26:08 AM
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       1.68

 97.5% Chebyshev(Mean, Sd) UCL       1.978    99% Chebyshev(Mean, Sd) UCL       2.563

   95% BCA Bootstrap UCL       1.29

   90% Chebyshev(Mean, Sd) UCL       1.466    95% Chebyshev(Mean, Sd) UCL       1.68

   95% Standard Bootstrap UCL       1.247    95% Bootstrap-t UCL       1.298

   95% Hall's Bootstrap UCL       1.314    95% Percentile Bootstrap UCL       1.26

Nonparametric Distribution Free UCLs

   95% CLT UCL       1.252    95% Jackknife UCL       1.255

Lognormal Statistics Not Available

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

   95% Modified-t UCL (Johnson-1978)       1.261

Gamma Statistics Not Available

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.255    95% Adjusted-CLT UCL (Chen-1995)       1.29

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.336 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.684 Shapiro Wilk GOF Test

SD       1.376 Std. Error of Mean       0.158

Coefficient of Variation       1.387 Skewness       1.989

Minimum       0 Mean       0.992

Maximum       7 Median       0.2

Total Number of Observations      76 Number of Distinct Observations      12

Number of Missing Observations       0

Cd in Soil

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL      31.01

   90% Chebyshev(Mean, Sd) UCL      32.65    95% Chebyshev(Mean, Sd) UCL      36.03

 97.5% Chebyshev(Mean, Sd) UCL      40.72    99% Chebyshev(Mean, Sd) UCL      49.93

   95% Hall's Bootstrap UCL      29.59    95% Percentile Bootstrap UCL      29.28

   95% BCA Bootstrap UCL      29.63

   95% CLT UCL      29.29    95% Jackknife UCL      29.34

   95% Standard Bootstrap UCL      29.15    95% Bootstrap-t UCL      29.6

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      66.88  97.5% Chebyshev (MVUE) UCL      80.71

   99% Chebyshev (MVUE) UCL    107.9

Assuming Lognormal Distribution

   95% H-UCL      54.73    90% Chebyshev (MVUE) UCL      56.92

Maximum of Logged Data       4.263 SD of logged Data       1.382

Lognormal Statistics

Minimum of Logged Data     -0.693 Mean of logged Data       2.622

5% Lilliefors Critical Value       0.102 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 1.8660E-9 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.863 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)      31.01    95% Adjusted Gamma UCL (use when n<50)      31.13

Adjusted Level of Significance      0.0468 Adjusted Chi Square Value    114.4

MLE Mean (bias corrected)      25.2 MLE Sd (bias corrected)      26.13

Approximate Chi Square Value (0.05)    114.8

Theta hat (MLE)      26.28 Theta star (bias corrected MLE)      27.1

nu hat (MLE)    145.7 nu star (bias corrected)    141.3

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.959 k star (bias corrected MLE)       0.93

K-S Test Statistic      0.0863 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.106 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.1 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.783 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      29.37

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      29.34    95% Adjusted-CLT UCL (Chen-1995)      29.51

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 5.285E-10 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.155 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.856 Shapiro Wilk GOF Test

SD      21.67 Std. Error of Mean       2.485

Coefficient of Variation       0.86 Skewness       0.751

Minimum       0.5 Mean      25.2

Maximum      71 Median      18

Total Number of Observations      76 Number of Distinct Observations      42

Number of Missing Observations       0

Cr in Soil (tot)

General Statistics
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Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL    315.8

   90% Chebyshev(Mean, Sd) UCL    282.9    95% Chebyshev(Mean, Sd) UCL    315.8

 97.5% Chebyshev(Mean, Sd) UCL    361.5    99% Chebyshev(Mean, Sd) UCL    451.4

   95% Hall's Bootstrap UCL    245.7    95% Percentile Bootstrap UCL    249.8

   95% BCA Bootstrap UCL    248.3

   95% CLT UCL    250    95% Jackknife UCL    251.5

   95% Standard Bootstrap UCL    248.8    95% Bootstrap-t UCL    248.6

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    985.3  97.5% Chebyshev (MVUE) UCL   1251

   99% Chebyshev (MVUE) UCL   1774

Assuming Lognormal Distribution

   95% H-UCL   1135    90% Chebyshev (MVUE) UCL    793.4

Maximum of Logged Data       5.956 SD of logged Data       1.557

Lognormal Statistics

Minimum of Logged Data       0.693 Mean of logged Data       4.794

5% Lilliefors Critical Value       0.174 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.305 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.689 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    303.3    95% Adjusted Gamma UCL (use when n<50)    310.9

Adjusted Level of Significance      0.0398 Adjusted Chi Square Value      33.17

MLE Mean (bias corrected)    210.1 MLE Sd (bias corrected)    216.3

Approximate Chi Square Value (0.05)      34

Theta hat (MLE)    202.4 Theta star (bias corrected MLE)    222.6

nu hat (MLE)      53.97 nu star (bias corrected)      49.08

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.038 k star (bias corrected MLE)       0.944

K-S Test Statistic       0.303 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.176 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.769 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.773 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    251.1

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    251.5    95% Adjusted-CLT UCL (Chen-1995)    247.1

5% Lilliefors Critical Value       0.174 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.92 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.189 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.885 Shapiro Wilk GOF Test

SD    123.6 Std. Error of Mean      24.25

Coefficient of Variation       0.588 Skewness     -0.571

Minimum       2 Mean    210.1

Maximum    386 Median    260.5

Total Number of Observations      26 Number of Distinct Observations      26

Number of Missing Observations       1

Cu in Soil

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL    339.2

   90% Chebyshev(Mean, Sd) UCL    296.1    95% Chebyshev(Mean, Sd) UCL    339.2

 97.5% Chebyshev(Mean, Sd) UCL    398.9    99% Chebyshev(Mean, Sd) UCL    516.2

   95% Hall's Bootstrap UCL    257.9    95% Percentile Bootstrap UCL    253.9

   95% BCA Bootstrap UCL    259.5

   95% CLT UCL    253.2    95% Jackknife UCL    253.9

   95% Standard Bootstrap UCL    253.3    95% Bootstrap-t UCL    261.4

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1018  97.5% Chebyshev (MVUE) UCL   1295

   99% Chebyshev (MVUE) UCL   1839

Assuming Lognormal Distribution

   95% H-UCL   1015    90% Chebyshev (MVUE) UCL    818.1

Maximum of Logged Data       7.147 SD of logged Data       2.146

Lognormal Statistics

Minimum of Logged Data     -0.693 Mean of logged Data       3.723

5% Lilliefors Critical Value       0.102 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 4.0404E-6 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.168 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.905 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    278    95% Adjusted Gamma UCL (use when n<50)    279.8

Adjusted Level of Significance      0.0468 Adjusted Chi Square Value      44.41

MLE Mean (bias corrected)    201.2 MLE Sd (bias corrected)    315.5

Approximate Chi Square Value (0.05)      44.69

Theta hat (MLE)    485.9 Theta star (bias corrected MLE)    495

nu hat (MLE)      62.92 nu star (bias corrected)      61.77

Gamma Statistics

k hat (MLE)       0.414 k star (bias corrected MLE)       0.406

5% K-S Critical Value       0.11 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.838 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.235 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.294 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    253.9    95% Adjusted-CLT UCL (Chen-1995)    259.2

   95% Modified-t UCL (Johnson-1978)    254.8

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.281 Lilliefors GOF Test

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.748 Shapiro Wilk GOF Test

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Coefficient of Variation       1.372 Skewness       1.53

Maximum   1270 Median      18.5

SD    276 Std. Error of Mean      31.66

Number of Missing Observations       0

Minimum       0.5 Mean    201.2

Pb in Soil

General Statistics

Total Number of Observations      76 Number of Distinct Observations      51
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL       2.658

   90% Chebyshev(Mean, Sd) UCL       2.264    95% Chebyshev(Mean, Sd) UCL       2.658

 97.5% Chebyshev(Mean, Sd) UCL       3.204    99% Chebyshev(Mean, Sd) UCL       4.276

   95% Hall's Bootstrap UCL       3.21    95% Percentile Bootstrap UCL       1.891

   95% BCA Bootstrap UCL       2.069

   95% CLT UCL       1.872    95% Jackknife UCL       1.878

   95% Standard Bootstrap UCL       1.873    95% Bootstrap-t UCL       2.151

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       4.284  97.5% Chebyshev (MVUE) UCL       5.387

   99% Chebyshev (MVUE) UCL       7.555

Assuming Lognormal Distribution

   95% H-UCL       3.921    90% Chebyshev (MVUE) UCL       3.489

Maximum of Logged Data       2.695 SD of logged Data       1.939

Lognormal Statistics

Minimum of Logged Data     -2.996 Mean of logged Data     -1.262

5% Lilliefors Critical Value       0.102 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.314 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.754 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       1.932    95% Adjusted Gamma UCL (use when n<50)       1.944

Adjusted Level of Significance      0.0468 Adjusted Chi Square Value      44.01

MLE Mean (bias corrected)       1.396 MLE Sd (bias corrected)       2.198

Approximate Chi Square Value (0.05)      44.29

Theta hat (MLE)       3.398 Theta star (bias corrected MLE)       3.461

nu hat (MLE)      62.43 nu star (bias corrected)      61.3

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.411 k star (bias corrected MLE)       0.403

K-S Test Statistic       0.301 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.11 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       6.973 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.839 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       1.898

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL       1.878    95% Adjusted-CLT UCL (Chen-1995)       2

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value       0 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.297 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.569 Shapiro Wilk GOF Test

SD       2.524 Std. Error of Mean       0.29

Coefficient of Variation       1.808 Skewness       3.613

Minimum      0.05 Mean       1.396

Maximum      14.8 Median      0.06

Total Number of Observations      76 Number of Distinct Observations      39

Number of Missing Observations       0

Hg in Soil

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      14.73

   90% Chebyshev(Mean, Sd) UCL      13.15    95% Chebyshev(Mean, Sd) UCL      14.73

 97.5% Chebyshev(Mean, Sd) UCL      16.94    99% Chebyshev(Mean, Sd) UCL      21.26

   95% Hall's Bootstrap UCL      11.79    95% Percentile Bootstrap UCL      11.47

   95% BCA Bootstrap UCL      11.79

   95% CLT UCL      11.57    95% Jackknife UCL      11.59

   95% Standard Bootstrap UCL      11.52    95% Bootstrap-t UCL      11.62

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      24.26  97.5% Chebyshev (MVUE) UCL      29.46

   99% Chebyshev (MVUE) UCL      39.67

Assuming Lognormal Distribution

   95% H-UCL      19.97    90% Chebyshev (MVUE) UCL      20.52

Maximum of Logged Data       3.784 SD of logged Data       1.452

Lognormal Statistics

Minimum of Logged Data     -0.693 Mean of logged Data       1.479

5% Lilliefors Critical Value       0.102 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk P Value 5.3862E-8 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.143 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.19    95% Adjusted Gamma UCL (use when n<50)      12.25

Adjusted Level of Significance      0.0468 Adjusted Chi Square Value      88.26

MLE Mean (bias corrected)       9.645 MLE Sd (bias corrected)      11.23

Approximate Chi Square Value (0.05)      88.66

Theta hat (MLE)      12.71 Theta star (bias corrected MLE)      13.08

nu hat (MLE)    115.3 nu star (bias corrected)    112.1

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.759 k star (bias corrected MLE)       0.738

K-S Test Statistic       0.119 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.106 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.527 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.793 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      11.62

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      11.59    95% Adjusted-CLT UCL (Chen-1995)      11.73

5% Lilliefors Critical Value       0.102 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk P Value 5.063E-12 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.184 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.831 Shapiro Wilk GOF Test

SD      10.18 Std. Error of Mean       1.168

Coefficient of Variation       1.055 Skewness       1.151

Minimum       0.5 Mean       9.645

Maximum      44 Median       5.5

Total Number of Observations      76 Number of Distinct Observations      29

Number of Missing Observations       0

Ni in Soil

General Statistics
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User Selectted Options

Date//Time of Commputation ProUCL 5.18/04/2019 1 2:28:30 PM

From File WorkSheet..xls

Full  Precision OFF

CConfidence C Coefficient 95%

Number of   Bootstrap O Operations 2000

Total N Number of Ob bservations 13 Number o   of Distinct Ob bservations 12

Number o   of Missing Ob bservations 0

Minimum 21 Mean 100

Maximum 201 Median 82

SD 52.58 Std. Err ror of Mean 14.58

Coefficient o of Variation 0.526 Skewness 0.705

Shaapiro Wilk Te est Statistic 0.919

5% Shaapiro Wilk Cr ritical Value 0.866 Data appeaar Normal at   5% Significaance Level

Lilliefors Te est Statistic 0.249

5% % Lilliefors Cr ritical Value 0.234 Data Not  Normal at 5 % Significannce Level

95% Student's-t UCL 126 955% Adjusted--CLT UCL (C Chen-1995) 127

955% Modifiedd-t UCL (Johnson-1978) 126.5

A-D Te est Statistic 0.383

5% A-D Cr ritical Value 0.738 Detected d data appear r Gamma Dis stributed at 5 5% Significance Level

K-S Te est Statistic 0.19

5% K-S Cr ritical Value 0.238 Detected d data appear r Gamma Dis stributed at 5 5% Significance Level

k k hat (MLE) 3.632 k sta ar (bias correected MLE) 2.845

Theta a hat (MLE) 27.53 Theta sta ar (bias correected MLE) 35.15

nu u hat (MLE) 94.43 nu star (bias s corrected) 73.97

MLE E Mean (bias s corrected) 100 MMLE Sd (bias s corrected) 59.29

Appproximate C Chi Square V Value (0.05) 55.16

Adjusteed Level of S Significance 0.0301 Adjuusted Chi Sq quare Value 52.85

95% % Approximatte Gamma U UCL (use wh hen n>=50)) 134.1 95% Adjussted Gamma a UCL (use w when n<50) 140

Shaapiro Wilk Te est Statistic 0.923

5% Shaapiro Wilk Cr ritical Value 0.866 DData appear  Lognormal a at 5% Significance Level

Lilliefors Te est Statistic 0.18

5% % Lilliefors Cr ritical Value 0.234 DData appear  Lognormal a at 5% Significance Level
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81

82

83

84

85

86

87

88

Minimum of Lo ogged Data 3.045 Mean of lo ogged Data 4.461

Maaximum of Lo ogged Data 5.303 SD of lo ogged Data 0.596

995% H-UCL 151.7 90% Ch hebyshev (M MVUE) UCL 154.1

95% Ch hebyshev (M MVUE) UCL 177.7 97.5% Ch hebyshev (M MVUE) UCL 210.6

99% Ch hebyshev (M MVUE) UCL 275.1

95%% CLT UCL 124 95% Jacckknife UCL 126

95% S Standard Boootstrap UCL 123 95% Bootsstrap-t UCL 131.1

95%% Hall's Boootstrap UCL 130.6 95% Pe ercentile Boootstrap UCL 123.7

955% BCA Boootstrap UCL 126.9

90% Chebbyshev(Meaan, Sd) UCL 143.7 95% Chebbyshev(Meaan, Sd) UCL 163.6

97.5% Chebbyshev(Meaan, Sd) UCL 191.1 99% Chebbyshev(Meaan, Sd) UCL 245.1

95% Student's-t UCL 126

WWhen a data a set follows s an approximmate (e.g., n normal) distribution passsing one of th he GOF testt

Whhen applicabble, it is sugggested to us se a UCL ba sed upon a   distribution ( (e.g., gamma) passing b both GOF te ests in ProUCCL

Note: : Suggestionns regarding  the selectioon of a 95%  UCL are proovided to he lp the user t to select the  most approopriate 95%  UCL.

Reccommendatioons are baseed upon data a size, data  distribution,  and skewneess.

Thesse recommeendations are  e based upoon the result  ts of the simulation studies summariized in Singhh, Maichle, a and Lee (2006).

Howeveer, simulations results w will not cover r all Real Woorld data sets; for additioonal insight t the user may y want to co onsult a statistician.
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