
Appendix H Heritage 
 

 
 

Soybean Processing and Biodiesel Production Facility 
5 December 2008  Page H 











Appendix I Visual impact assessment photomontages  
 

 
 

Soybean Processing and Biodiesel Production Facility 
5 December 2008  Page I 









Appendix J Soil contamination assessment prepared by URS 
Pty Ltd 

 

 
 

Soybean Processing and Biodiesel Production Facility 
5 December 2008  Page J 



 

 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
National Biodiesel Production Facility: Contamination Assessment, Inner Harbour, Port Kembla, NSW 

F I N A L  R E P O R T  
 

National Biodiesel Production 
Facility: Contamination 
Assessment, Inner Harbour, Port 
Kembla, NSW 

      

      

   

   

Prepared for 

Maunsell/AECOM 
 
Level 11, 44 Market Street,  
Sydney, NSW, 2000 

  25 September 2008 

43217865 

 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
   

 

Project Manager and 
Author: 

 

 
…………………………… 
Erika Heiden 
Environmental Scientist 

Project Director: 

 

 
…………………………… 
Tom Carmichael 
Principle Environmental 
Scientist 

 

URS Australia Pty Ltd 

Level 3, 116 Miller Street 
North Sydney 
NSW 2060 
Australia 
Tel: 61 2 8925 5500 
Fax: 61 2 8925 5555 

  Date: 
Reference: 
Status: 

25 September 2008 
Type 43217865 
Type Final 

 

 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Table of Contents
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 i  

 

Table of Contents 

ES Executive Summary ......................................................................................... 1 

Project Purpose........................................................................................................................... 1 
Scope of Work and methodology .............................................................................................. 1 

1 Introduction ...................................................................................................... 1 

1.1 General............................................................................................................................. 1 
1.2 Project Purpose............................................................................................................... 1 

2 Background ...................................................................................................... 2 

2.1 Site Identification and Description................................................................................ 2 
2.1.1 General ............................................................................................................. 2 
2.1.2 Site Infrastructure ............................................................................................. 2 

2.2 Surrounding Land Use ................................................................................................... 2 
2.3 Site History ...................................................................................................................... 2 
2.4 Physical Setting .............................................................................................................. 3 

2.4.1 Local Topography and Hydrology..................................................................... 3 
2.4.2 Regional Geology ............................................................................................. 3 
2.4.3 Site Geology ..................................................................................................... 3 
2.4.4 Regional Hydrogeology .................................................................................... 4 

2.5 Previous Investigations.................................................................................................. 4 
2.5.1 General ............................................................................................................. 4 

3 Scope of Work and Methodology.................................................................... 5 

3.1 Scope of Work and methodology.................................................................................. 5 
3.1.1 General ............................................................................................................. 5 

4 Investigation Results ....................................................................................... 6 

4.1 Previous Findings ........................................................................................................... 6 
4.2 Investigation Levels........................................................................................................ 6 

4.2.1 Soil .................................................................................................................... 6 
4.2.2 Groundwater ..................................................................................................... 7 

4.3 Historical Soil Results .................................................................................................... 7 
4.4 Historical Groundwater Results .................................................................................... 8 

5 Discussion ........................................................................................................ 9 

5.1 Extent of Impacts ............................................................................................................ 9 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Table of Contents
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 ii  

 

5.1.1 Soil .................................................................................................................... 9 
5.1.2 Groundwater ..................................................................................................... 9 

5.2 Consideration of Acid Sulfate Soil and Salinity Impacts.......................................... 10 
5.3 Fate and Transport........................................................................................................ 11 

5.3.1 Potential Sources............................................................................................ 11 
5.3.2 Pathways and Transport................................................................................. 11 
5.3.3 Potential Receptors ........................................................................................ 11 
5.3.4 Fate and Transport Summary......................................................................... 11 

6 Conclusions.................................................................................................... 12 

6.1 Conclusions................................................................................................................... 12 
6.2 Recommendations........................................................................................................ 12 

7 Limitations ...................................................................................................... 13 

8 References...................................................................................................... 14 

 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Tables, Figures, Plates and Appendices
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 iii  

 

Tables, Figures, Plates and Appendices 

Tables 

Table 1  Historical Groundwater Monitoring Well Gauging Data 

Table 2  Historical Groundwater Field Observations and Water Quality Parameters 

Table 3  Adopted Investigation Levels for Soil 

Table 4  Summary of Soil Analytical Results – Metals/Metalloids 

Table 5  Summary of Soil Analytical Results – VOCs 

Table 6  Summary of Soil Analytical Results – TPH and BTEX 

Table 7  Summary of Soil Analytical Results – Phenols 

Table 8  Summary of Soil Analytical Results – PAHs 

Table 9  Summary of Soil Analytical Results – Phthalate Esters 

Table 10 Summary of Soil Analytical Results – Pesticides 

Table 11 Summary of Soil Analytical Results – VCHs and PCBs 

Table 12 Summary of Soil Analytical Results – Total TOC 

Table 13 Adopted Investigation Levels for Groundwater 

Table 14 Summary of Groundwater Analytical Results – Metals/Metalloids 

Table 15 Summary of Groundwater Analytical Results – TPH and BTEX 

Table 16 Summary of Groundwater Analytical Results – Phenols 

Table 17 Summary of Groundwater Analytical Results – PAHs 

 

Figures 

Figure 1 Site Location 

Figure 2 Site Layout 

Figure 3 Historical Groundwater Contaminant Map 

Figure 4 Historical Soil Contaminant Map 

Figure 5 Historical Groundwater Gradient Map 

Figure 6 Geological Cross Section A 

Figure 7 Geological Cross Section B 

 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Tables, Figures, Plates and Appendices
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 iv  

 

Plates 

Plate 1  Allotment 1 

Plate 2  Allotment 3 

Plate 3  Allotment 5 

Plate 4  Allotment 5 Slumping 

Plate 5  Allotment 5 and Stockpiles 

Plate 6  Allotment 6, Stormwater Weir and Stockpile 

Appendices 

A Borehole Locations 1983 
B Aerial Photographs 
C Historical Bore Logs 
 

 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Executive Summary
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 ES-1  

 

ES Executive Summary 

URS Australia Pty Ltd (URS) was engaged by Maunsell AECOM (Maunsell) on behalf of National Biodiesel Pty 
Ltd (NB) to assess the potential for contamination of soil and groundwater at NB’s proposed soybean 
processing and biodiesel production facility site within the Port Kembla Inner Harbour area.  This report details 
the results of URS’ assessment and is provided in support of an Environmental Assessment being prepared by 
NB for the proposed facility. 

Project Purpose 
The primary purpose of URS’ assessment was to assess the soil and groundwater conditions present within the 
subject site, including: 

• assess any soil or groundwater contamination, in accordance with the requirements of the Director General 
of the Department of Planning (DoP) and Department of Water and Energy (DWE); 

• consider whether or not there is potential for salinity and acid sulfate soil impacts; and 
• make recommendations based on the above findings as to whether the land is suitable for the proposed 

development. 

This report is predicated upon URS’ opinion that sufficient investigation of the proposed site(s) and the 
surrounding area has already been completed to form an opinion that, with adoption of suitable management 
protocols, the site is suitable for the proposed (industrial) land use.    

Scope of Work and Methodology 
The scope of work for this contamination assessment comprised the following: 

• A site walkover; 

• Review of historical reports and data; and 

• Reporting of the investigation results. 

Site Layout 
The site comprises four non-adjoining allotments of land totalling approximately 7.36 ha in area (Maunsell, 
2008).  The allotments are adjacent to Grain Corp’s Port Kembla grain terminal at Farrer Road, Port Kembla. 

Geological and Hydrogeological Summary 
The Wollongong Geological Series Sheet 9029-9120, 1:100,000 (Department of Mineral Resources and Energy, 
1985) indicates that the site is underlain by Quaternary alluvium including estuarine muds, sand and silt. 

Soil investigation works completed by URS in November 2005 indicated that the geology under the site 
consisted of fill material, clay, silty clay and sand.  The fill material is comprised of slag and gravel, with some, 
concrete and sand. 

The most recent work conducted by URS in November 2005 indicated that groundwater was encountered at 
varying elevations across the site, ranging from 0.480 to 8.740 m Australian Height Datum (AHD) within the 
sand layer.  The hydraulic gradient ranged between 0.001 and 0.005.  The variation in groundwater levels was 
reported to be most likely due to the varying porosity of the fill material and the fact that the site is reclaimed 
land.  The groundwater elevations indicate that the groundwater flow is generally towards the east. 
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Analytical Results Summary 
The generally homogenous nature of the fill that caps the Inner Harbour area has been recorded via soil 
boreholes and installation of monitoring wells, and is visually depicted in geological cross sections (URS, 2004 
& URS, 2006). Except for the boundary of allotment 1 (grassed verge area) the site is indicated to contain fill 
material under allotments 1 and 5. 

Soil samples collected from within and in the vicinity of the site by URS in 2005 were analysed for 
metals/metalloids, volatile organic compounds (VOCs), total petroleum hydrocarbons (TPH), 
benzene/toluene/ethyl benzene/xylenes (BTEX), phenolic compounds, polycyclic aromatic hydrocarbons 
(PAHs), phthalate esters, organochlorine pesticides, organophosphorous pesticides and polychlorinated 
biphenyl compounds (PCBs). The reported concentrations of metals were all below applicable guidelines for 
industrial land use (National Environment Protection (Assessment of Site Contamination) Measure 1999 
Investigation Levels - ILs). VOCs were not detected. TPH, BTEX, phenols, phthalate esters, pesticides and PCB 
were all either not detected, or were detected below guideline concentrations.  

Some PAH compounds were detected at concentrations above the ILs. Benzo(a)pyrene exceeded the ILs in 3 
samples in MW17 (1.6 mg/kg) to the south of allotment 1, SB1 and SB4 (1.2 and 1.4 mg/kg) to the very 
northwest of allotment 3. Total PAHs were also exceeded in sample MW17 (24.3 µg/L). No elevated levels of 
any of the analytes tested were found in the boreholes located on allotment 5 and around allotments 1, 3 and 6. 

Groundwater samples collected from the vicinity of the site by URS in 2005 were analysed for metal/metalloids, 
TPH, BTEX, phenolic compounds and PAHs. The results were compared against the Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality 2000 (Australian and New Zealand Environment and 
Conservation Council and Agriculture and Resource Management Council of Australia and New Zealand – 
ANZECC/ARMCANZ, referred to as ANZECC 2000).  The groundwater analytical data show similar 
concentrations of copper (0.002-0.03 µg/L) and zinc (0.016-0.092 µg/L) slightly exceeding ANZECC 2000 
guidelines in nearly every groundwater monitoring well in the vicinity of the site, with the exception of MW14, 
MW17 and MW20.  Concentrations of lead (IHMW2; 0.012 µg/L) and nickel (IHMW8; 0.017 µg/L) slightly 
exceeding ANZECC 2000 guidelines were also detected.  

Arsenic was also detected in many of the wells (IHMW4, IHMW5, IHMW9, MW13, MW14, MW15, MW16, 
MW20, MW21 and MW22; 0.001-0.006 µg/L) across the area, however no guideline exists for arsenic in marine 
aquatic ecosystems.  

TPH was detected in MW11, MW16 and MW21 (<600 µg/L) however no guideline exists for TPH in marine 
aquatic ecosystems.  

No BTEX or phenols were detected in any of the wells (MW11 to MW22; no data for IHMW1 to IHMW10).  

Elevated concentrations above ILs of PAHs were detected in IHMW2 (49 µg/L), MW11 (4.8 µg/L), MW16 (98.2 
µg/L), MW21 (20.3 µg/L) and MW22 (8.5 µg/L). Wells IHMW2 and MW11 are located to the very northwest of 
allotment 3. Well MW16 and MW21 are located adjacent and west of allotment 1. Well MW22 is located on the 
eastern side of the Western Drain. 

At the time of this investigation, no assessment of salinity and acid sulfate soil impacts is known to have been 
undertaken in the Inner Harbour area. According to the Acid Sulfate Soil Risk Map, Wollongong (9029S2, 
Department of Land and Water Conservation, Edition 2), the allotments of interest lie within the ‘disturbed 
terrain’ class. These include filled areas, as a result of reclamation for development. While there is a low risk of 
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ASS where the volume of material to be disturbed is minimal, soil sampling and analysis would be required to 
further establish the presence of ASS.  

The groundwater in the vicinity of the site varies from brackish to moderately saline. No documentation relating 
to potential salinity impacts on soil in the Inner Harbour has been sighted by URS. URS did not sight visual 
evidence of salinity impacts upon soil (salt crusts or scalding on the surface), however a more conclusive 
assessment of the salinity conditions of the soil cannot be made without analyses of the soil salinity. Soil 
sampling and analysis would be required to further establish the risk of salinity.  

Conclusions 

On the basis of the results of this assessment and the previous investigations conducted at the site, URS 
concludes the following: 

• The results of soil investigations in 2005 did not detect soil contamination with respect to the following 
analytes: metals/metalloids, VOCs, TPH, BTEX, phenols, phthalate esters, pesticides or PCBs were 
detected in soils in the vicinity of the site. Some slightly elevated concentrations of PAH compounds were 
detected in soil to the very northwest of allotment 3, and to the distant south of allotment 1, however no 
PAH compounds were detected in soil in close proximity to the allotments of interest. 

• No data was available to provide an assessment of the risk of acid sulfate soil or soil salinity at the site.  
Given the proximity of the site to marine waters, it is considered that there is potential for there to be acid 
sulfate soil and saline soil at the site.   

• The results of groundwater investigations in 2005 indicated concentrations slightly above the nominated ILs 
for copper, zinc, nickel and lead. Arsenic was also detected. These concentrations are moderate to low and 
are not considered to be significant, nor specific to the NB site. 

• Total PAHs exceeded nominated ILs in groundwater samples collected from five monitoring wells. No 
particular area appears to be concentrated with PAHs. The highest concentrations were found to the very 
northwest of allotment 3 (IHMW2) and adjacent to (western side) allotment 1 (MW16). The groundwater 
present in MW11, MW16, MW21 and MW22 was recorded as being very silty. Given that the range of 
PAHs present in these samples tend to be insoluble (with the exception of naphthalene) it is likely that 
some silt contaminated the samples during analysis, and these concentrations represent solid-phase rather 
than dissolved-phase. The guideline for naphthalene in groundwater is 70 µg/L, and none of the wells 
exceeded this concentration. 

• Based on these findings, the allotments of interest are not considered to be contaminated and are 
considered suitable for the proposed development with respect to potential ground contamination risks. No 
evidence was sighted to indicate that the allotments of interest have lead to contamination of the 
surrounding water bodies.  

Recommendations 
On the basis of the results of this and previous investigations conducted at the site, URS recommends the 
following: 

• Prior to the commencement of site work and in areas were soil disturbance is likely, soil sampling 
and analysis is required to further establish the presence of ASS and saline soil. Should testing 
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reveal that either ASS or saline soil is present, then an Acid Sulfate Management Plan and/or a 
Salinity Management Plan shall be prepared prior to the commencement of site work, and the 
management measures detailed in that Plan shall be implemented. 
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1 Introduction 

1.1 General 
URS Australia Pty Ltd (URS) was commissioned by Maunsell AECOM (Maunsell) on behalf of National 
Biodiesel Pty Ltd (NB) to assess the potential for contamination of soil and groundwater at NB’s proposed 
soybean processing and biodiesel production facility site located within the Port Kembla Inner Harbour area. 
This report details the results of URS’ assessment and is provided in support of an Environmental Assessment 
being prepared by NB for the proposed facility. 

 

1.2 Project Purpose 
The primary purpose of URS’ assessment was to assess the soil and groundwater conditions present within the 
subject site, including: 

• assess any soil or groundwater contamination, in accordance with the requirements of the Director General 
of the Department of Planning (DoP) and Department of Water and Energy (DWE) requirements, as 
documented in the Environmental Assessment Requirements for application number 08_0083 dated 30 
May 2008. 

• consider whether or not there is potential for salinity and acid sulfate soil impacts; and 
• make recommendations based on the above findings as to whether the land is suitable for the proposed 

development. 

This report is predicated upon URS’ opinion that sufficient investigation of the proposed site(s) and the 
surrounding area has already been completed to form an opinion that, with adoption of suitable management 
protocols, the site is suitable for the proposed (industrial) land use.    
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2 Background 

2.1 Site Identification and Description 
2.1.1 General 
The investigation area is within the Inner Harbour of Port Kembla, located in the Wollongong Local Government 
Area, 3 km south of Wollongong (Figure 1). The proposed facility’s site is bounded by Tom Thumb Road to its 
north, Farrer Road to its west, Berth 104 to its south and the Western Drain to its east. The Soybean Processing 
and Biodiesel Production Facility is to be located on four separate allotments (1, 3, 5 & 6) adjoining and 
surrounding the existing Grain Terminal (operated by GrainCorp), within an existing heavy industrial precinct, 
and has a collective area of approximately 7.4 ha (Figure 2). 

2.1.2 Site Infrastructure 
The allotments of interest are currently vacant and contain no significant infrastructure or vegetation (Plates 1 
to 6). Details of the project and the proposed uses of the allotments are provided in Maunsell 2008 (PEA). URS 
understands that the infrastructure for the proposed facility will generally be at or above ground level, however, 
there will be some minor excavations for the footings of this infrastructure and associated services.  

2.2 Surrounding Land Use 
The allotments are surrounded by heavy industry. To the south lies BlueScope Steel operations, to the north the 
Sydney Water Sewerage Treatment Works, the Port Kembla Coal Terminal is to the east, and BHP packaging 
and steel products are to the west. The allotments surround GrainCorp operations, including the Grain Terminal, 
and between allotments 5 and 1 lies a fertilizer storage shed (leased by Incitec Pivot from GrainCorp). The 
eastern and southern portions of allotment 5 and the south of allotment 1 are bounded by the western drain and 
the Inner Harbour.  

2.3 Site History 
The Port Kembla area has a long industrial history. The Inner Harbour, located within this area, was originally 
part of the Tom Thumb Lagoon. It was filled with blast furnace slag and a casting basin provided for construction 
of sections of the Sydney Harbour Tunnel during the late 1980s and early 1990s (Appendix B contains aerial 
photographs from 1963 and 2008 illustrating this change). This area was subsequently filled in with blast 
furnace slag from BHP Steel operations. In the late 1990s Tom Thumb Road and the rail spur were added. 
Approximately 2 million tonnes of blast furnace slag was used to reclaim and level the area (URS, 2004) which 
is now present as a relatively homogenous layer across the site (Figures 6 and 7). 

The Graincorp facility was constructed in 1989 and is dominated by concrete bulk grain silos. 

The fertilizer shed on the GrainCorp site was built in 1996 and is sealed with a concrete floor. Deliveries are 
made into the shed by truck. A building that formerly contained pesticides was located to the southern side of 
allotment 5, which was decommissioned around 20 years ago. The pesticides Alfacron (azamethiphos) and 
Roundup (glyphosate) were used to clean out the inside of GrainCorp silos. Only dry packs and no liquids were 
used during its’ operation. Reportedly no asbestos has been used on the area, and there are no oil reservoirs or 
bulk oil storage areas. Minor quantities of petrol and diesel are used for GrainCorp operations. There have been 
no known major losses or spills of any drums, pesticides or fire water on the site. 
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2.4 Physical Setting 
2.4.1 Local Topography and Hydrology 
The allotments are generally flat and unsealed.  

Allotment 1 lies adjacent to Farrer Road, west of the Grain Terminal and south of Tom Thumb Road. It is best 
described as a grass verge which is bounded by a cyclone wire fence on its western side (Plate 1).  

Allotment 3 is situated north of Tom Thumb Road and is also grassed (Plate 2). This allotment has a gentle fall 
east to west and from north to south.  

Allotment 5 is bounded by the Western Drain to the east, Morton Way and the Grain Terminal to the west, Tom 
Thumb Road to the north and the Eastern Basin/Inner Harbour to the south (Plates 3, 4 and 5). This allotment 
is relatively flat and is covered by a bitumen pavement with a narrow vegetative strip along the eastern 
boundary. On the southern end of the eastern boundary, a section of slag fill material has slumped towards the 
Western Drain, as a result of a broken subterranean pipeline (Maunsell 2008; Plate 4).  

Allotment 6 is bounded by the rail line to the north, Tom Thumb Road to the south and east and by the Western 
Drain to the west (Plate 6). The allotment contains no significant vegetation and is relatively flat. Allotment 5 and 
6 temporarily contain a number of large stock piles of dredged material (obtained from the outer harbour) and 
gravel, which are to be removed prior to development works. Allotment 6 also contains a stormwater pit which 
drains to the western drain (Plate 6).  

2.4.2 Regional Geology 
The Wollongong Geological Series Sheet 9029-9120, 1:100,000 (Department of Mineral Resources and Energy, 
1985) indicates that the site is underlain by Quaternary alluvium including estuarine muds, sand and silt. 

2.4.3 Site Geology 
Soil investigation works completed by URS in November 2005 indicated that the geology under the site 
consisted of fill, clay, silty clay and sand.  The generalised geological profile under the site is summarised in the 
following table. 

Geological Profile 

Depth (mBGL) Soil Description 

0.0 – 2.0 FILL: Slag, gravel, sand, rock fragments, mostly dry. 

0.5 – 2.0 SILTY CLAY: Soft; moist; dark brown; some sand; medium plasticity. 

2.0 - 5.5 SAND: Moist; plastic; medium grained; some shells, some clay. 

3.4 – 4.4 GRAVEL: Black; some clay; wet. 

4.5 – 6.0 SANDY CLAY: black; moist; soft; plastic, some gravel. 

mBGL – metres below ground level 

Cross sections illustrating the general geology during this work, drawn parallel and transverse to the 
groundwater flow direction, are presented in Figures 6 and 7, respectively. 

 



N A T I O N A L  B I O D I E S E L  P R O D U C T I O N  F A C I L I T Y :  C O N T A M I N A T I O N  
A S S E S S M E N T ,  I N N E R  H A R B O U R ,  P O R T  K E M B L A ,  N S W

Background Section 2
 

    

 
  Prepared for Maunsell/AECOM, 25 September 2008 

J:\JOBS\43217865\6 Deliv\Soil and Groundwater Assessment (Report) Final.doc 
 4  

 

2.4.4 Regional Hydrogeology 
The most recent work conducted by URS in November 2005 indicated that groundwater was encountered at 
varying elevations, ranging from 0.480 to 8.740 m Australian Height Datum (AHD) within the sand layer.  The 
hydraulic gradient ranged between 0.001 and 0.005 (Table 1).  The variation in groundwater levels was 
reported to be most likely due to the varying porosity of the fill material and the fact that the investigation area is 
reclaimed land.  The groundwater elevations indicate that flow is generally towards the east (Figure 5). 

The total dissolved solids (TDS) concentration in groundwater under the site ranged from 273 mg/L to 12,439 
mg/L, which was inferred to be indicative of fresh to saline water (Table 2).  The high TDS concentrations were 
concentrated in northern section of the Inner Harbour area, to the north west of allotment 3, and adjacent and 
south of allotment 1.  These TDS concentrations would make the groundwater unsuitable for drinking water, 
however, may be beneficially abstracted for use in irrigation, livestock watering and for industrial use.  There is 
no known current extraction of groundwater undertaken at the site. 

2.5 Previous Investigations 

2.5.1 General 

To the knowledge of URS, the following investigations have been conducted at and around the site: 

• Public Works Department (1984) May 1984 Port Kembla Grain Terminal Preliminary Geotechnical 
Investigation for Conceptual Design Report. 

• URS Australia (2004) Phase II Environmental Site Assessment Port Kembla Port Corporation - Inner and 
Outer Harbour Port Kembla NSW. 

• URS Australia (2005) June 2005 Inner Harbour and Outer Harbour Groundwater and Surface Water 
Assessment  Port Kembla Port Corporation - Port Kembla NSW 

• URS Australia (2006) January 2005 Post Phase 2 Environmental Site Assessment  Port Kembla Port 
Corporation, Inner Harbour Soil and Groundwater Assessment - Port Kembla NSW. 

• Maunsell AECOM (2008) May 2008 Preliminary Environmental Assessment, Soybean Processing and 
Biodiesel Production Facility. 
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3 Scope of Work and Methodology 

3.1 Scope of Work and Methodology 
3.1.1 General 
The scope of work for this contamination assessment comprised the following: 

• A site walkover and discussions with representatives of NB and GrainCorp; 

• Review of historical reports and data; and 

• Reporting of the investigation results. 
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4 Investigation Results 

4.1 Previous Findings 
The soil and groundwater conditions of the Inner Harbour area have been extensively investigated. 
Approximately 14 soil bores (SB) and 22 monitoring wells (MW) are located around the Inner Harbour (Figure 
2). Wells IHMW1 to IHMW10 were installed in November 2003, soil bores SB1 to SB14 and wells MW11 to 
MW22 were installed in November 2005. Of these well IHMW10 is located within allotment 5, MW15 and MW16 
lie at the western boundary of allotment 1, and MW13 lies at the northwest boundary of allotment 3. The 
remainder of the bores and MWs surround the allotments, mainly to the north, west and south, with two bores 
(SB13 and SB14) and one well (MW22) located directly to the east of the Western Drain. Boreholes drilled in 
1983 (Public Works Department) are also located within this vicinity, however the exact location of these bores 
could not be established as the site plan was drawn by hand and no distinguishable features could be identified 
(Appendix A).  

Field Groundwater Quality Parameters 

A summary of the field parameters and groundwater descriptions is presented in Table 2. The most recent 
results of these measurements are summarised below (URS, 2006); 

• Electrical conductivity (EC) ranged from 390 µS/cm (MW22) to 17,770 µS/cm (MW11), which is 
indicative of fresh to saline groundwater; 

• pH ranged from 7.13 (MW21) to 12.46 (MW12), which is indicative of neutral to alkaline 
groundwater; 

• Redox potential (Eh) ranged from -2 mV (MW11) to 318 mV (MW12), which is indicative of 
oxidising conditions; and 

• Dissolved oxygen (DO) was measured at between 2.62 mg/L (MW20) to 10.65 mg/L (MW13).  

The high EC readings are concentrated in the eastern and northern parts of the Inner Harbour area (MW11, 
MW16 and MW20).  High pH readings were recorded in monitoring wells MW11, MW12, MW13 and MW14, 
also located in the northern section of the Inner Harbour area. These readings are consistent to those measured 
in previous assessments of wells in this area (Table 2). 

4.2 Investigation Levels 

4.2.1 Soil 

Analytical results for soil were evaluated against the following investigation levels: 

NEPM HILs and EILs - PAHs, Metal / Metalloids, Pesticides and Phenol 

The National Environmental Protection (Assessment of Site Contamination) Measure 1999 Health Based 
Investigation Levels (National Environmental Protection Council, 1999) (NEPM HILs) have been developed for a 
range of land use categories.  For each land use type, appropriate generic exposure scenarios and relevant 
generic exposure factors have been considered in developing a range of investigation levels.  URS considered 
the NEPM HIL Level F (commercial / industrial) an appropriate investigation level for the site based on its 
current zoning and use. 
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The NEPM HIL F guideline concentrations are presented in Table 3. 

TPH and BTEX 

The NEPM provides HILs for some aliphatic and aromatic fractions of TPH.  However, since the analysis of 
these TPH fractions is not by the routine method, the Guidelines for Assessing Service Station Sites (NSW 
EPA, 1994) (Service Station Guidelines) are typically used as the investigation levels for C6-C9 and C10-C36 TPH 
fractions.  The Service Station Guidelines also provide guidelines for BTEX compounds.  Since the Service 
Station Guidelines (soils) have been developed for “sensitive land use” (NSW EPA, 1994), they are considered 
to be very conservative investigation levels for the assessment of a site with an industrial setting.  The Service 
Station Guidelines concentrations for TPH and BTEX are presented in Table 2. 

4.2.2 Groundwater 

The site investigation levels used to evaluate the groundwater analytical results were taken from the Australian 
and New Zealand Environment and Conservation Council and Agriculture and Resource Management Council 
of Australia and New Zealand (2000), National Water Quality Management Strategy, “Australian and New 
Zealand Guidelines for Fresh and Marine Water Quality” (ANZECC, 2000).  The ANZECC (2000) guidelines 
provide Trigger Values for concentrations of organic and inorganic chemicals in freshwater and marine aquatic 
environments.  Due to the location of the site and potential down-gradient receptors, the investigation levels for 
marine water aquatic ecosystems have been adopted for the site (95% level of protection). 

Adopted investigation levels for groundwater are summarised in Table 13. 

4.3 Historical Soil Results 
The generally homogenous nature of the fill that caps the Inner Harbour area has been recorded via soil and 
MW installations, and is visually depicted in geological cross sections (URS, 2004 & URS, 2006). The most 
recent of these (URS, 2006) are shown in Figures 6 and 7. Cross section B spans allotments 5 and 1 from 
northwest to southeast, while cross section A spans the western side of allotment 1, from north to south. Except 
for the boundary of allotment 1 (grassed verge area) the area is indicated to contain fill under allotments 1 and 5 
(Figure 6). The northern end of allotment 1 is also indicated to contain fill, while the southern portion contains 
some natural material (sand and clay; Figure 7). Historical bore logs from well and soil bore installations are 
shown in Appendix C. 

Metal/metalloids, VOCs, TPH, BTEX, phenolic compounds, PAHs, phthalate esters, organochlorine pesticides, 
organophosphorous pesticides and PCBs have been analysed for soil samples collected from this area (URS, 
2004 & 2006; Figure 4).  

• It was found that concentrations of metals were all detected below NEPM guidelines for industrial land use 
(ILs; Table 4).  

• VOCs were not detected (Table 5). TPH, BTEX, phenols, phthalate esters, pesticides and PCB 
concentrations were all either not detected, or were detected below guidelines (Tables 6, 7, 9, 10 & 11).  

• Some PAH compounds were detected slightly above guidelines. Benzo(a)pyrene exceeded ILs in 3 
samples in MW17 (1.6 mg/kg; to the south of allotment 1), SB1 and SB4 (1.2 and 1.4 mg/kg) to the very 
northwest of allotment 3; Figure 4). Total PAHs were also exceeded in one sample (MW17; 24.3 µg/L).  
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• No elevated levels of any of the analytes tested were found in the boreholes located on allotment 5 and 
around allotments 1, 3 and 6. 

4.4 Historical Groundwater Results 
Metal/metalloids, TPH, BTEX, phenolic compounds and PAHs have been analysed in groundwater in the Inner 
Harbour (URS, 2006).  

• The groundwater analytical data show similar concentrations of copper (0.002-0.03 µg/L) and zinc (0.016-
0.092 µg/L) slightly exceeding ANZECC 2000 guidelines in most MWs in the vicinity of the site, with the 
exception of MW14, MW17 and MW20 (Table 14; Figure 3).  Concentrations of lead (IHMW2; 0.012 µg/L) 
and nickel (IHMW8; 0.017 µg/L) slightly exceeding ANZECC 2000 guidelines were also detected (Figure 3). 
Arsenic was also detected above the LOR in many of the wells (IHMW4, IHMW5, IHMW9, MW13, MW14, 
MW15, MW16, MW20, MW21 and MW22; 0.001-0.006 µg/L) across the area, however, no guidelines exist 
for arsenic in marine aquatic systems. 

• Low concentrations of TPH were detected in MW11, MW16 and MW21 (<600 µg/L; Table 15) however no 
guidelines exist for TPH in marine aquatic systems.  

• No BTEX or phenols were detected in any of the wells (MW11 to MW22; no data for IHMW1 to IHMW10; 
Tables 15 & 16).  

• Elevated concentrations of PAHs were detected in IHMW2 (49 µg/L), MW11 (4.8 µg/L), MW16 (98.2 µg/L), 
MW21 (20.3 µg/L) and MW22 (8.5 µg/L; Figure 3). Wells IHMW2 and MW11 are located to the very 
northwest of allotment 3. Well MW16 and MW21 are located adjacent and west of allotment 1. Well MW22 
is located on the eastern side of the Western Drain. 
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5 Discussion 

5.1 Extent of Impacts 
5.1.1 Soil 
A number of soil investigations have been completed in the Inner Harbour area. The geology of the investigation 
area was found to be fill, comprising blast furnace slag, gravel and sand in the first 2 mBGL, with clay to 4 
mBGL and sand up to 5.5 mBGL. 

The soil analytical results show no elevated levels of metals, VOCs, TPH, BTEX, phenols, phthalate esters, 
pesticides or PCBs across the Inner Harbour area. Some slightly elevated PAH compounds were detected to 
the very northwest of allotment 3, and to the very south of allotment 1, however no PAH compounds were 
detected in any of the boreholes/wells located in close proximity to the allotments of interest. 

 

5.1.2 Groundwater 
The groundwater elevations from 2006 indicate that flow is generally towards the east, with a hydraulic gradient 
ranging between 0.001 and 0.005 and groundwater seepage velocity was calculated to be up to approximately 
73 m/year. 

The groundwater analytical results recorded concentrations slightly above the nominated ILs for copper and zinc 
across the area, with the exception of MW14, MW17 and MW20. One well recorded an elevated level of lead 
(IHMW2) and one an elevated concentration of nickel (IHMW8). Concentrations of arsenic (above LOR) were 
also detected in groundwater samples from all newly (2006) installed monitoring wells. There are no guidelines 
for arsenic in groundwater applicable to marine ecosystems in the receiving water bodies. The source of these 
slightly elevated concentrations is reported to result from historical metal contamination of the sediments 
underlying the inner harbour area, or possibly leaching of fill material (URS, 2006). Where two sets of data are 
available from the same wells (URS 2004 and 2005), concentrations had either decreased, or had remained the 
same from 2004 to 2005. 

Concentrations of TPH C10-C36 were detected in groundwater collected from MW11, MW16 and MW21, 
however no guidelines exist for TPH in marine aquatic systems.  

Total PAHs exceeded nominated ILs in groundwater samples collected from monitoring wells IHMW2, MW11, 
MW16, MW21 and MW22. No particular area appears to be concentrated with PAHs. The highest 
concentrations were found to the very northwest of allotment 3 (IHMW2) and adjacent to allotment 1 (MW16). 
The groundwater present in MW11, MW16, MW21 and MW22 was recorded as being very silty. Given that the 
range of PAHs present in these samples tend to be insoluble (with the exception of naphthalene) it is likely that 
some silt contaminated the samples during analysis, and these concentrations represent solid-phase rather than 
dissolved-phase. The guideline for naphthalene in groundwater is 70 µg/L, and none of the wells exceeded this 
concentration. 

No BTEX or phenols were detected in groundwater collected from any monitoring wells. 

The results from this investigation are consistent with industrial land reclaimed with blast furnace slag based fill 
material (URS, 2006).  In addition, water quality in the Inner Harbour is also affected by urban and industrial 
runoff from surrounding areas (Maunsell, 2008). 
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There is no evidence to suggest that the allotments of interest have lead to contamination of the surrounding 
water bodies. Groundwater samples with metal/metalloid and PAH concentrations above the nominated ILs are 
moderate to low and are not considered to be significant nor specific to the NB site. Based on these findings, 
the allotments of interest are not significantly contaminated and, with respect to potential contamination issues, 
are considered to be suitable for the proposed development. 

5.2 Consideration of Acid Sulfate Soil and Salinity Impacts 
At the time of this investigation, no assessment of salinity and acid sulfate soil impacts is known to have been 
undertaken in the Inner Harbour area. 

Acid Sulfate soils 

Acid sulfate soils (ASS) contain naturally occurring iron monosulfides and disulfides which, when exposed to 
oxidising conditions, generate sulfuric acid. Exposure to oxidising conditions can occur where disturbance of soil 
(by excavation or lowering of the water table) is likely to occur. ASS are common in areas of low lying parts of 
coastal floodplains, rivers and creeks. This includes areas with saline or brackish water, such as coastal flats 
and tidal areas (ASSMAC 1998) such as the subject site. Sulfidic sediment may be found at any depth in 
suitable coastal sediments, however they are most usually found beneath the water table (Stone et al., 1998). 

As an initial step in establishing weather or not ASS are present on a site, the Acid Sulfate Soils Planning Maps 
are consulted, and the probability assessed. According to the Acid Sulfate Soil Risk Map, Wollongong (9029S2, 
Department of Land and Water Conservation, Edition 2), the allotments of interest lie within the ‘disturbed 
terrain’ class. These include filled areas, as a result of reclamation for development. While there is a low risk of 
ASS where the volume of material to be disturbed is minimal, prior to the commencement of site work and in 
areas where soil disturbance is likely, soil sampling and analysis would be required to further establish the 
presence of ASS (Stone et al., 1998). Should testing reveal that ASS is present, then an Acid Sulfate Soil 
Management Plan shall be prepared prior to the commencement of site work and the management measures 
detailed in that Plan shall be implemented. 

 

Salinity 

Dryland salinity can occur on soil which contains high levels of salt. These salts are dispersed to the land 
surface when subject to a rising watertable.  No documentation relating to potential salinity impacts in the Inner 
Harbour is known to exist and no visual evidence of salinity impacts on the soil has been observed.  However, it 
is considered that there is potential for the soil at the site to be impacted by salinity, particular at depth. Soil 
sampling and analysis would be required to further assess the risk of salinity at the site. 

Prior to the commencement of site works, soil sampling and analysis would be required to further establish the 
risk of salinity. Should testing reveal that there is a risk of salinity, then a Salinity Management Plan shall be 
prepared prior to the commencement of site works and the management measures detailed in that Plan shall be 
implemented. 
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5.3 Fate and Transport 

5.3.1 Potential Sources 

Potential primary sources of the contaminant impacts identified at the site comprise the following: 

• The most likely source of the elevated concentrations of metals/metalloids in the groundwater in the vicinity 
of the site is leaching from the imported fill, comprising mostly of blast furnace slag, that has been used to 
reclaim and level the investigation area; and 

• The most likely source of the TPH / PAH contamination is spills and leaks associated with the previous 
activities conducted on the sites, including the loading, unloading and operation of rail lines. 

5.3.2 Pathways and Transport 

Potential pathways for the migration of the identified site impacts may include: 

• Leaching of metals/metalloids, petroleum hydrocarbons and PAH from soil into groundwater within the 
shallow sand aquifer. 

5.3.3 Potential Receptors 

Potential receptors of the identified elevated concentrations of metals/metalloids, petroleum hydrocarbons and 
PAH include the following: 

• Workers conducting excavations at and around the site may be exposed to impacted groundwater and soil;  

• Due to the high salinity, the groundwater is not suitable for abstraction for drinking water, but may be 
suitable for livestock watering (considered unlikely, given the setting), irrigation and industrial purposes; 
and 

• Surface water environments located down gradient of the site (Tom Thumb Lagoon, Port Kembla Harbour 
and ultimately the Pacific Ocean) receive water discharges from the site. 

5.3.4 Fate and Transport Summary 

If excavations are of sufficient depth to intercept impacted groundwater or soil, human contact is likely to be 
incidental and related to short term exposure and appropriate personal protective equipment and hygiene 
procedures would be sufficient to mitigate any potential risks.  There is no evidence to suggest the investigation 
area has lead to contamination of the surrounding water bodies.  Surface water sampling, if conducted, would 
more fully determine this. 

With respect to groundwater given there is unlikely to be any abstraction on the site, the migration of 
groundwater through the shallow sand aquifer beneath the investigation area is the most likely pathway for 
potential receptor impact. The observed concentrations are generally moderate to low.  Currently there is no 
indication that significant impacts are occurring or are likely to occur.   
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6 Conclusions 

6.1 Conclusions 

On the basis of the results of this assessment and the previous investigations conducted at the site, URS 
concludes the following: 

• The results of soil investigations in 2005 did not detect soil contamination with respect to the following 
analytes: metals/metalloids, VOCs, TPH, BTEX, phenols, phthalate esters, pesticides or PCBs were 
detected in soils in the vicinity of the site. Some slightly elevated concentrations of PAH compounds were 
detected in soil to the very northwest of allotment 3, and to the distant south of allotment 1, however no 
PAH compounds were detected in soil in close proximity to the allotments of interest. 

• No data was available to provide an assessment of the risk of acid sulfate soil or soil salinity at the site.  
Given the proximity of the site to marine waters, it is considered that there is potential for there to be acid 
sulfate soils and saline soils at the site.   

• The results of groundwater investigations in 2005 indicated concentrations slightly above the nominated ILs 
for copper, zinc, nickel and lead. Arsenic was also detected. These concentrations are moderate to low and 
are not considered to be significant, nor specific to the NB site. 

• Total PAHs exceeded nominated ILs in groundwater samples collected from five monitoring wells. No 
particular area appears to be concentrated with PAHs. The highest concentrations were found to the very 
northwest of allotment 3 (IHMW2) and adjacent to (western side) of allotment 1 (MW16). The groundwater 
present in MW11, MW16, MW21 and MW22 was recorded as being very silty. Given that the range of 
PAHs present in these samples tend to be insoluble (with the exception of naphthalene) it is likely that 
some silt contaminated the samples during analysis, and these concentrations represent solid-phase rather 
than dissolved-phase. The guideline for naphthalene in groundwater is 70 µg/L, and none of the wells 
exceeded this concentration. 

• Based on these findings, the allotments of interest are not considered to be contaminated and are 
considered suitable for the proposed development with respect to potential ground contamination risks. No 
evidence was sighted to indicate that the allotments of interest have lead to contamination of the 
surrounding water bodies.  

6.2 Recommendations 
On the basis of the results of this and previous investigations conducted at the site, URS recommends the 
following: 

• Prior to the commencement of site work and in areas were soil disturbance is likely, soil sampling and 
analysis is required to further establish the presence of ASS and saline soil. Should testing reveal that either 
ASS or saline soil is present, then an Acid Sulfate Management Plan and/or a Salinity Management Plan 
shall be prepared prior to the commencement of site work, and the management measures detailed in that 
Plan shall be implemented. 
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7 Limitations 

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and thoroughness of 
the consulting profession for the use of Maunsell/AECOM and only those third parties who have been 
authorised in writing by URS to rely on the report. It is based on generally accepted practices and standards at 
the time it was prepared. No other warranty, expressed or implied, is made as to the professional advice 
included in this report. It is prepared in accordance with the scope of work and for the purpose outlined in the 
Proposal dated 10 July 2008. 

The methodology adopted and sources of information used by URS are outlined in this report. URS has made 
no independent verification of this information beyond the agreed scope of works and URS assumes no 
responsibility for any inaccuracies or omissions. No indications were found during our investigations that 
information contained in this report as provided to URS was false. 

This report was prepared between 3rd September 2008 and 19th September 2008 and is based on the 
conditions encountered and information reviewed at the time of preparation. URS disclaims responsibility for 
any changes that may have occurred after this time. 

This report should be read in full. No responsibility is accepted for use of any part of this report in any other 
context or for any other purpose or by third parties. This report does not purport to give legal advice. Legal 
advice can only be given by qualified legal practitioners. 
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Plate 1. Allotment 1 looking south towards the Inner Harbour. 
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Plate 2. Allotment 3 looking northwest. 

 

Plate 3. Allotment 5 looking north. Turbines are temporarily stored on this allotment to the west. 
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Plate 4. Allotment 5 slumping of fill material, looking north. 

 

Plate 5. Allotment 5 looking south. Stockpiles of dredged material and gravel are temporarily stored on 
this allotment. The GrainCorp silos are to the southwest. 

 

Plate 6. Allotment 6 facing north. The stormwater pit is in the foreground, and a large stockpile of gravel 
is present to the north. 
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A Borehole Locations 1983 
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B Aerial Photographs 
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C Historical Bore Logs 
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C Historical Bore Logs 
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MW17_1.8-2.0 (mg/kg)

Analyte Nov-03 Dec-04 Nov-05

Benzo(a)pyrene NA NA 1.6

Total PAHs NA NA 24.3

Sampling Date

SB1_2.8-3.0 (mg/kg)

Analyte Nov-03 Dec-04 Nov-05

Benzo(a)pyrene NA NA 1.2

Sampling Date

SB4_1.8-2.0 (mg/kg)

Analyte Nov-03 Dec-04 Nov-05

Benzo(a)pyrene NA NA 1.4

Sampling Date

24.3



16

24.3

IHMW1 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Zinc 16 <5 NA

Sampling Date

IHMW2 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Lead 12 <1 NA

Zinc 92 <5 NA

Total PAHs 49 NA NA

Sampling Date

IHMW3 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 2 3 NA

Zinc 20 47 NA

Sampling Date

IHMW4 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 2 3 NA

Sampling Date

IHMW5 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 4 2 NA

Sampling Date

IHMW6 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 30 <20 NA

Zinc 44 <50 NA

Sampling Date

IHMW7 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 3 5 NA

Sampling Date

IHMW8 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper <1 30 NA

Nickel <10 17 NA

Sampling Date

IHMW9 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 2 3 NA

Zinc 18 26 NA

Sampling Date

IHMW10 (µg/L)

Analyte Nov-03 Dec-04 Nov-05

Copper 2 1 NA

Zinc 43 6 NA

Sampling Date

MW11 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 4

Total PAHs NA NA 4.8

Sampling Date

MW12 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 2

Sampling Date

MW13 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 4

Zinc NA NA 17

Sampling Date

MW22 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 3

Total PAHs NA NA 8.5

Sampling Date

MW15 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Zinc NA NA 17

Sampling Date

MW16 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 5

Total PAHs NA NA 98.2

Sampling Date

MW21 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Copper NA NA 6

Zinc NA NA 22

Total PAHs NA NA 20.3

Sampling Date

MW19 (µg/L)

Analyte Nov-03 Dec-04 Jan-06

Zinc NA NA 35

Sampling Date
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