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1. Introduction 

This Contamination Assessment report presents the results of the contamination investigation 

for Hunter Water Corporation’s (Hunter Water) proposed drought response desalination plant 

(also referred to as the temporary desalination plant) and associated water connection routes at 

Belmont, NSW. 

1.1 Project background 

Plans for the temporary desalination plant include: 

 Seawater intakes – The central intake structures would be a concrete structure (referred to 

as a caisson) of approximately nine to 11 metres diameter, installed to a depth up to 20 m 

below existing surface levels. The intake structures will be finished above the existing 

surface (0.5 m to 1 m) to prevent being covered by dune sands over time. The raw feed 

water (seawater) input is proposed to be extracted from a sub-surface saline aquifer. This 

would be extracted by intake pipes located approximately eight to 15 m below ground level 

radiating out from the central structure. Pipelines and pumps are required to transfer the 

seawater to the desalination plant. 

 Water treatment process plant – The water treatment process plant would comprise a 

range of equipment potentially in containerised form. Services to and from the process 

equipment (e.g. power, communications, and raw feed water (seawater)) would comprise 

a mix of buried and overhead methods. The general components of the water treatment 

process would comprise: 

– Pre-treatment: a pre-treatment system is required to remove micro-organisms, sediment, 

and organic material from the seawater. 

– Desalination: a reverse osmosis (RO) desalination system made up of pressurising 

pumps and membranes. These would be comprised of modular components. In 

addition, a number of tanks and internal pipework would be required. 

 Post treatment: desalinated water would be treated to drinking water standards and 

stored prior to pumping to the potable water supply network. 

 Pipelines – treated potable water will be delivered to the existing water reticulation 

system. This will involve trenched pipelines with some trenchless sections at roads or 

other sensitive areas. 

 Power supply – Power requirements of the plant would be met by a minor upgrade to the 

existing power supply network in the vicinity of Hudson and Marriot Streets. A power line 

extension from the existing line along Ocean Park Road into a new substation within the 

proposed drought response desalination plant would also be required. 

 Brine disposal system – The desalination process would produce around 28 ML/day of 

wastewater, comprising predominantly brine, as well as a small amount of pre-treatment 

and RO membrane cleaning waste. The waste brine from the desalination process would 

be transferred via a pipeline to the existing nearby Belmont WWTW for disposal via the 

existing ocean outfall pipe.  

1.2 Purpose and scope of this assessment 

This report comprises the Contamination Assessment, which has been prepared to inform the 

Environmental Impact Assessment (EIA) with regard to the potential contamination issues within 

the study area and recommendations for management and/or remediation measures to be 
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implemented during construction. The Contamination Assessment study area is shown on 

Figure 1, Appendix A.  

The scope of work for Contamination Assessment included the following: 

 Site history review including review of any available existing information including 

previous soil and groundwater assessment reports, former military uses etc.  

 Review of geology, hydrology and topography information for the proposal area. 

 Review of NSW Environmental Protection Authority (EPA) record of notices and sites 

notified to the EPA under the Contaminated Land Management Act 1997 (CLM Act) and 

Protection of the Environment Operations (POEO) Environmental Protection Licence 

(EPL) Register. 

 Review of the NSW Office of Water Groundwater database on groundwater information 

for the area. 

 A general inspection of the proposal area to identify areas of potential contamination 

concern. 
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 Collection of targeted soil samples from boreholes and test pits completed as part of the 

geotechnical investigations from the following areas:  

– Desalination Plant and Intake - Six test pit locations (TP101 to TP106) and five 

borehole locations (BH101 to BH104 and BH108) 

– Water connections - Ten borehole locations (BH301 to BH306 and BHA301 to 

BHA304) 

 Laboratory analysis of selected soil samples from each location for total recoverable 

hydrocarbons (TRH), benzene, toluene, ethylbenzene, xylenes and naphthalene 

(BTEXN), polycyclic aromatic hydrocarbons (PAH), organochlorine pesticides (OCP), 

polychlorinated biphenyl (PCB), heavy metals (As, Cd, Cr, Cu, Pb, Ni, Zn and Hg), pH, 

cation exchange capacity (CEC) and asbestos. 

 Preparation of this report with reference to the Guidelines for Consultants Reporting on 

Contaminated Proposal sites (OEH 2011) detailing the results of the investigations. 

1.3 Limitations 

Historical land titles and Council information (Section 10.7 certificates or register of development 

or building applications) were not reviewed as part of the desktop study. This contamination 

assessment was limited to soils only. Soil sampling locations were limited to the locations 

selected as part of the geotechnical investigation. Acid sulfate soils (ASS) were not completed 

as part of this contamination assessment. The ASS testing results and management options 

have been reported in the GHD Geotechnical Investigation Report (GHD 2018: Belmont 

Temporary Desalination Design. Geotechnical Investigation Report November 2018). 

Groundwater investigations were not completed as part of this assessment. Groundwater 

monitoring is currently being completed. The groundwater assessment is provided in a separate 

groundwater assessment report. 
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2. Site description 

The Contamination Assessment study area is shown on Figure 1, Appendix A. 

2.1 Proposed desalination plant area 

The proposed drought response desalination plant lies directly to the south of the existing 

Belmont WWTW and within the vicinity of two disused WWTW settlement ponds.  

The Pacific Ocean is located approximately 250 m to the east and Belmont Lagoon is located 

approximately 350 m to the west of the proposed plant. 

Development in the area comprises Ocean Park Road, an unnamed access road, the Belmont 

WWTW and associated infrastructure and a 33 kV Ausgrid power transmission line.  

Vegetation across the proposed plant area comprised Bitou bush, exotic grasses and native 

vegetation. Minor wetland/swamp type vegetation exists in the centre of the more western 

disused settlement pond. 

Topographically the proposed plant lies in a relatively low lying flat area. The surface has been 

modified to form the embankments for the disused settlement ponds, which vary in height and 

are estimated to be in the order of 1.5 m - 3.0 m. To the north the Belmont WWTW lies on top of 

a low rise and to the east are undulating sand dunes.  

2.2 Proposed water connection route 

To the south of the proposed desalination plant site, the planned water connection route runs 

alongside Ocean Park Road to McEwan Street, South Belmont. To the north of the proposed 

desalination plant site, the water connection route follows an existing fire trail for approximately 

4 km until the intersection of the fire trail with Kalaroo Road, Jewells. The water connection 

route then runs through Jewells following Wommara Avenue and Fencott Drive to the Pacific 

Highway.  

Development in the area comprises multiple roads, the unsealed fire trail, the Fernleigh track, 

the Belmont WWTW, several sewer mains connecting to the WWTW and at the southern and 

northern extremities of the routes, residential properties.  

Vegetation at the time of investigation comprised Bitou bush, exotic grasses and native 

vegetation including mature trees.  

Topographically the area comprises: 

 South of the WWTW – low lying and relatively flat/swampy area. 

 North of the WWTW (fire trail) – relatively low lying area with undulating sand dunes to 

the east and swamp to the west of the proposed route. 

 North of the WWTW (Jewells) – An undulating area from Kalaroo Road to the intersection 

of Ntaba Road and Dalrymple Street. Relatively steep upwards slope from the 

intersection of Ntaba road and the Pacific Highway. 

It is noted that the intersection of Ntaba Road and Dalrymple Street lies in the vicinity of a two 

(2) drainage channels/creeks which connect to Crockers Creek to the east. Both channels pass 

under Ntaba Road in culverts. The southern culvert was noted to have standing water present at 

the outflow. 
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3. Desktop investigation 

The following section provides an overview of the environmental setting of the proposal area 

obtained from publically available information and review of the GHD Geotechnical Investigation 

Report (GHD 2018: Belmont Temporary Desalination Design. Geotechnical Investigation Report 

November 2018). The following maps and data sources were reviewed as part of the desk top 

study: 

 Newcastle 1:100,000 scale Coalfields Regional Geology, Geological Series Sheets 9231 

and part of 9131, 9132 and 9232, Edition 1. Department of Mineral Resources, NSW 

 Gosford – Lake Macquarie Special 1:100,000 Geological Sheet 9131 and part 9231. 

Geological Survey of New South Wales 

 1:25,000 scale Belmont – Swansea inset of the Newcastle – Hunter Area Coastal 

Quaternary Geology. Geological Survey of New South Wales  

 Soil Landscapes of Gosford – Lake Macquarie Special 1:100,000 Sheet 9131 and part 

9231. Department of Land and Water Conservation, NSW 

 Acid Sulfate Soil Risk Map for Swansea. Department of Natural Resources, NSW 

 Groundwater well database. Department of Primary Industries, WaterNSW  

 Geoscientific Data Warehouse, Geological Survey of New South Wales 

3.1 Soils and geology 

Reference to the Newcastle 1:100,000 scale Coalfields Regional Geology, Geological Series 

Sheets 9231 and part of 9131, 9132 and 9232, Edition 1. Department of Mineral Resources, 

NSW and the both the regional geological and coastal Quaternary geology maps indicates: 

 Medium to fine grained dune and marine sand, disturbed by fill and excavation works 

related to the construction of the Belmont WWTW underlying the desalination plant site. 

This unit is disturbed by Defence activities along the water connection alignment adjacent 

to the Fernleigh Track and south of Kalaroo Road.  

 The geology transitions to residual soils overlying weathered sandstone, conglomerate, 

siltstone, coal and tuff rock of the Boolaroo and Adamstown Subgroups of the Newcastle 

Coal Measures along the water connection alignment to the west of Kalaroo Road.  

Reference to the soil landscape map identified: 

 Tuggerah (tg) landscape occurs at the proposed desalination site and along the water 

connection alignment north of the WWTW to Kalaroo Road and comprises gently 

undulating to rolling coastal dune fields. Local relief is up to 20 m and slope gradients are 

in the range of 5% to 45%. Soils include loose sands and are covered with heathland 

vegetation. Possible limitations include wind erosion hazard, high permeability soils, 

localized flooding, high water table, strongly acid soil in places and the landscape 

coincides with a mine subsidence district. 
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 Warners Bay (wa) landscape occurs in the northern section of the water connection route 

(west of Kalaroo Road), associated with areas underlain by the Newcastle Coal 

Measures. This landscape comprises undulating low hills, with localised steep areas, 

underlain by fine grained moderately deep soils. Expected limitations include moderate to 

high shrink swell and dispersive soils, and mine subsidence. 

 Belmont Swamp (bs) landscape occurs west of the proposed desalination site around 

Belmont Lagoon and comprises level to very gently undulating coastal swamps including 

shallow lakes and very shallow water tables. Dominant soil materials consist of organic 

topsoils underlain by saturated fine to coarse grained sands.  

 Woy Woy (ww) landscape occurs adjacent to Pacific Highway and has similar 

characteristics to Warners Bay landscape. Local relief varies from 5 m to 20 m with 

slopes also varying between soil landscapes between 5% and 45%. Soils comprise loose 

shelly beach sands. Limitations include periodic waterlogging in depressions, 

permanently high water tables and mine subsidence districts.  

3.2 Acid sulfate soils 

Reference to the risk maps indicate the project is located in a severe ASS risk area with the 

exception of the beach area east of the proposed temporary desalination plant site and the 

portion of the water connection alignment west of Kalaroo Road. These areas are mapped as 

having a low probability and ‘no known occurrence’ ASS risk respectively. 

Further assessment of ASS was completed during the concurrent geotechnical investigation. 

The ASS testing results and management options have been reported in the GHD Geotechnical 

Investigation Report (GHD 2018).  

3.3 Hydrogeology 

An examination of the online WaterNSW register identified 23 registered groundwater bores 

within 2 km of the site (https://realtimedata.waternsw.com.au/).  

Review of the Australian Groundwater Explorer (BoM, 2018) identified 41 bores within 2 km of 

the site, only 17 were listed as functional. For the functional wells, water uses were recorded as 

irrigation supply and unknown purposes. Bore depths are no greater than 7 m below ground 

level. Groundwater on site would be expected to vary between 1 m and 6 m below ground level 

(bgl).  

Based on GHD understanding of the environmental setting of the site, regional groundwater is 

expected to flow to the east towards the Pacific Ocean. 

Based on the bore usage information reviewed as part of the groundwater bore search, it is 

possible that groundwater within the area could be used for either drinking water, recreational or 

irrigation purposes. 

An ongoing groundwater assessment for the purposes of environmental monitoring and 

establishing baseline characterisation of the groundwater regime at the site is currently being 

undertaken. Seven monthly monitoring rounds (September 2018 to March 2019) and one rain 

event monitoring round (November 2018) were completed from eight wells (GW101 - GW108).  

Groundwater samples are analysed for heavy metals, TRH, BTEXN, PAHs, a nutrient suite, 

biological contaminants (Faecal Coliforms, Total Coliforms, E. Coli and Enterococci) and volatile 

organic compounds (VOC). The results and conclusions are reported in a separate groundwater 

report. 
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3.4 Mining 

3.4.1 Coal mining 

The Lake Macquarie Mine Subsidence District is located north of Belmont Swamp and west of 

the Fernleigh Track, including the residential areas of Belmont North, where the northern 

approximately 1.4 km of the water connection is proposed.  

An initial review of coal exploration boreholes and mine working extents based on publicly 

available data only has been undertaken to identify shallow mine workings. Mine workings from 

the John Darling Colliery within the Borehole Seam and/or the Victoria Tunnel Seam of the 

Lambton Subgroup were identified. These workings were identified to extend beneath the 

proposed drought response desalination plant site and water connection alignments at a depth 

of 130 m or greater below the existing ground surface.  

Mining is understood to have been completed in the late 1980’s and no current mining was 

identified below the project site. 

3.4.2 Sand mining 

Sand mining for rutile, zircon, monazite and ilmenite was conducted in the hind dunes to the 

north of the Hunter Water WWTW. Mining occurred between the 1950’s and 1967. 

Approximately 3% of the sites sand was removed during this process (Andrews Neil Pty Ltd, 

2010). Extraction of sand for the construction industry commenced in the mid 1970s and 

continued until BHP vacated the site and large quantities of sand were removed from the site 

during this period. A number of abandoned quarry pits are reported to remain across the site 

(Andrews Neil Pty Ltd, 2010).  

The sand mining process can lead to the concentration of naturally occurring radioactive 

fractions within the sand. In 1991, at the Jewells Crossing processing site, adjacent to the 

Kalaroo Road entrance, a concentration of peak radiation levels were found to exceed the 

National Health and Medical Research Council (NH&MRC) Action Level Criteria for dwellings, 

schools (including playgrounds), businesses, factories where occupancies by the same 

individuals occur regularly on a day to day basis (Andrews Neil Pty Ltd, 2010). Approximately 

25,000 tonnes of residues were removed from this area and the area was considered by the 

Department of Health to be suitable for preparation as a recreational area or for other purposes 

where occupancy would be intermittent (Andrews Neil Pty Ltd, 2010).  

3.5 UXO Desktop Assessment 

G-Tek Australia (G-Tek) competed an unexploded ordnance (UXO) desktop review and risk 

assessment of proposed test locations throughout the project area (G-Tek 2018. UXO Desktop 

Assessment Report. Pipeline Works, Belmont NSW. G-Tek Australia Pty Ltd. 18019GHDA 

v1.01. 4 August 2018).  

During WWII the coastal area immediately east of Belmont was used as a field firing range and 

training area by Newcastle garrison units. It is understood that the area was used by units which 

travelled to the area by train to Jewells Siding and then conducted firing practices and training 

at Tucks Track within Nine Mile Beach. A Review of the Department of Defence (Defence) UXO 

website indicates that DCS Site No 132 has been identified as Nine Mile Beach, with alternate 

names of Red Head, Tucks Track and Jewells Siding and has been classified with an UXO 

Potential of Slight. Areas categorised as slight will have a confirmed history of military activities 

that have resulted in residual UXO but which Defence considers it inappropriate to assess as 

substantial. All land usage and development, within these areas, may continue without further 

UXO investigation or remediation (www.defence.gov.au). The UXO areas with a potential for 

slight are presented on Figure 1, Appendix A.  
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A further review of the Defence UXO site indicates that the Belmont WWTW, while on Cadastre 

that extends into the Nine Mile Beach Site, is not included within an area with potential for UXO. 

Further, borehole sites BH303 and BH304 within the Jewells area are outside the Nine Mile 

Beach Site and are not included within an area with potential for UXO.  

BH301 and BH302 are on the boundary of the Nine Mile Beach Site and would appear to be just 

within the site with a “Slight” potential for remnant UXO. BH305 and BH306 are within the Nine 

Mile Beach Site with a “Slight” potential for remnant UXO. These four locations are along the 

proposed north eastern water main connection. Based on this desktop assessment, G-Tek 

recommended that required intrusive testing works at all indicated sites be conducted without 

further UXO investigation or safeguarding.  

With regards to the wider Project, based on the GTEK report only the water main connection to 

the north of the WWTW is located either on the boundary or just within the Nine Mile Beach 

Site, where there is a “slight” potential for remnant UXO. Although the Defence website states 

that no further UXO investigation or remediation is required for these areas, it is recommended 

that an UXO assessment is completed on the confirmed pipeline route by the contractor prior to 

construction.    

3.6 Previous investigation reports 

A number of previous investigations have been conducted within and surrounding the area. The 

following reports were reviewed as part of this assessment: 

 RCA, 2002, Upgrade of Belmont WWTW, Document Reference 566b-033/0 

 SKM, 2012, Spoil Investigation Report, Document Reference EN03103-N-CL-RP-0002  

 AECOM, 2017a, Temporary Desalination Project Readiness Activities Stage 1 Belmont 

Conceptual Hydrogeological Model, Document Reference 60515293_Belmont CSM 

RPT_Rev 1 

 AECOM, 2017b, Phase 1 Site Contamination Review. Potential Temporary Desalination 

Site, Belmont. Document reference 60515293. Rev B 

 AECOM, 2017c, Preliminary Environmental Assessment, Lower Hunter Water Plan: 

Temporary Desalination Project. Document Reference 60281456. Rev 0 

3.6.1 RCA 2002 

The RCA investigation comprised the drilling of three boreholes to depths of approximately 8 m 

including the installation of groundwater piezometers. The report includes a summary of results 

from a previous RCA investigation performed in 1999 that comprised two boreholes drilled to a 

depth of up to 6 m and a J&K (1994) geotechnical investigation that included four boreholes of 

unknown depth. 

The results of the investigations indicated the site is underlain by: 

 Fill, generally comprising sand with variable quantities of gravel to depths of up to 4.7 m; 

overlying 

 Natural sand, fine to medium grained, medium dense or better, to greater than 8 m depth 

Groundwater was encountered in the boreholes at depths ranging from 4.3 m to 5.6 m, 

approximately 0.5 m AHD. 

Laboratory testing indicated the sands were not actual or potential ASS. No contamination 

testing was undertaken. 
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3.6.2 SKM 2012 

The SKM investigation comprised test pitting, sampling and laboratory analysis to assess the 

contaminants present in deposited fill materials and the disused settlement ponds adjacent to 

Belmont WWTW and was undertaken by SKM for Hunter Water Corporation in 2011.  

The investigation comprised excavation of 18 test pits, four grab samples and drilling of four 

boreholes (to facilitate construction of groundwater monitoring wells) to depths ranging 0.2 m to 

5 m in the vicinity of the proposed desalination plant.  

The WWTW investigation area consisted of undulating sand dunes. To the south of the WWTW 

site, two decommissioned sludge ponds were dry with a layer of sediment located on the 

surface of the western pond. Spoil material, approximately 60 m x 80 m x 2 m in extent was 

deposited along the southern boundary of the sludge ponds. Sampling was based on a 25 m x 

25 m grid spacing over the fill placement areas. 

Results of the investigation indicated the site is underlain by: 

 Fill, generally comprising sand with variable quantities of gravel and concrete with some 

brick fragments, terracotta pipes and bitumen/asphalt to depths of up to 2.4 m; overlying. 

 Sand, generally fine to medium grained, generally medium dense or better, for the 

remainder of the boreholes. 

Results were assessed against the former NEPM 1999 guidelines for commercial/industrial land 

use (HIL F). Results were reported above the HIL F for benzo(a)pyrene in SP10.1 and SP20.1. 

Comparison of the concentrations against the current NEPM 2013 guidelines reported 

concentrations below the commercial/industrial assessment criteria. It was noted that the 

elevated benzo(a)pyrene in these materials may be attributed asphalt in the fill materials 

sampled. No asbestos was identified in any sample submitted for analysis. 

Two sediment samples collected from the sludge ponds reported elevated ammonia and total 

nitrogen above the laboratory limit of reporting (LOR). Two samples collected from the sludge 

ponds were analysed for E Coli, Faecal and Total Coliforms with all samples reporting results 

below the LOR with the exception of total coliforms in SED 2 which recorded a concentration 

equal to the LOR. 

Based on the results, SKM concluded the risks posed to human health and the environment by 

the deposited fill material was low. Sediment samples collected from the sludge ponds indicate 

that the western most pond contains elevated concentrations of phosphorous, ammonia and 

nitrogen. This sample was collected from dry sludge. Microbial results indicate that minimal 

coliforms are present in the ponds. 

Four groundwater monitoring bores were installed during the investigations and groundwater 

levels were noted to be in the range of 1.025 m to 2.68 m below the top of the cap. It is noted 

that no information was available with regards to the height of the well cap above ground.  

All groundwater analytical results were reported less than the adopted assessment criteria with 

the exception of:  

 Copper (MW3 and MW4) - marginally above the ANZECC 2000 guidelines but below the 

NEPM 1999 and considered unlikely to warrant further investigation. 

 Nickel (MW1) - MW1 was considered up gradient and indicative of a background 

monitoring point. It was considered that nickel may be elevated at background levels. 

 Zinc (MW2) - marginally above the ANZECC 2000 guidelines but below the NEPM 1999 

and considered unlikely to warrant further investigation. 
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 Ammonia (MW2) - Ammonia concentrations in MW2 were five times greater than the 

ANZECC 2000 guidelines. It was concluded that the source of ammonia was possibly 

from waste on the adjoining council land. 

 Nitrogen at all locations - all wells showed elevated levels of total nitrogen indicating 

background levels may be elevated in the area. 

 Phosphorous - Concentrations of phosphorous were elevated in all wells with 

concentration at MW4 more than three times greater than MW1 which may indicate a 

correlation with elevated phosphorous levels observed in the sediment sample (SED 1) 

collected from the up-gradient sludge ponds. 

 TPH - Concentrations were above the LOR but below the adopted assessment criteria for 

TPH C10-C36 in MW3. It was considered that the TPH was originated from the fill material 

on site. 

3.6.3 AECOM 2017a 

This report presents an interpreted hydrogeology model of the site, comprising an unconfined 

aquifer within the Quaternary aged sands, which confines the underlying aquifer within the 

Permian aged sandstone (bedrock). 

The report finds the water table lies within the sand unit at approximately 4 m below ground 

level (mbgl). Groundwater flow is expected to be to the east, the degree of which is currently 

unknown. Localised westward flow may occur proximal to connected surface waters such as 

Belmont Lagoon. The thickness of the aquifer ranges 15 m to 40 m, however, is expected to thin 

significantly towards the coast. 

3.6.4 AECOM 2017b 

This report outlines the findings of Phase 1 Environmental Site Assessment (ESA) for the 

proposed location of the temporary desalination plant to be located within the boundary of the 

Belmont WWTW. Key information obtained by AECOM from the review of available historical 

information and the site inspection is as follows: 

 The neighbouring operational WWTW has reported concentrations of nutrients and heavy 

metals above adopted groundwater criteria and concentrations of microbiological analysis 

above the LOR which may present potential contamination links to the site (SKM, 2012). 

 Filling and waste material stockpiles adjacent to the site as shown on the 2004 aerial 

photograph (and confirmed during the inspection) may present potential sources of 

contamination. 

 The land has been identified to contain potential Unexploded Ordinance (UXO) 

Contamination, originating from a field firing range for infantry indirect fire, grenades, 

explosive charges and artillery which may impact the site. 

 Potential filling was evident on and surrounding the site. 

 Potential historical infrastructure associated with pipework connections to the old sludge 

ponds are reported to exist beneath the site. 

 Hunter Water maintenance construction compound was located to the west of the site 

and was established in 2006. During the inspection this area had large stockpiles of spoil 

labelled as contaminated waste and waste with tar. The surface of the compound 

appeared to be unsealed compacted gravel, no fuel or chemical storage or infrastructure 

was observed in this area. 
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Overall, AECOM considered that there was a moderate risk of potential contamination 

associated with the site that may present an unacceptable risk to human health and/or the 

environment. Following the above conclusion, AECOM recommended the following:  

 A UXO survey of the site.  

 A more detailed contamination assessment of the site with the main objective being 

assessing the potential contamination status of soil and groundwater and identifying the 

need for remediation or management measures to mitigate unacceptable contamination 

risks to make the site suitable for the proposed construction and use of the temporary 

desalination plant.  

3.6.5 AECOM 2017c 

This report details the findings of an environmental risk screening undertaken for the 

desalination plant project, including potential impacts on the surrounding natural and built 

environment and the potential concerns of the local community and stakeholders.  

AECOM 2017b identified a moderate risk of potential contamination associated with the site that 

may present an unacceptable risk to human health and/or the environment. Contamination 

sources included:  

 Belmont WWTW has previously reported elevated concentrations of nutrients, heavy 

metals and microbials which may present potential contamination risks. 

 Filling and waste material stockpiles as well as redundant evaporation pond infrastructure 

are located within the temporary desalination plant site footprint and may present 

potential sources of contamination. 

 It is likely that there are potential asbestos/contaminated materials associated with 

possible remaining subsurface pipework.  

The potential for contamination within the indicative project water supply connection corridors is 

unknown, however contamination is considered to be unlikely considering the proximity of the 

corridors to natural wetland areas. Contamination issues are more likely to be encountered 

within these corridors where they are located in proximity to the WWTW. 

AECOM 2017b recommended that an intrusive investigation be undertaken as part of the EIS to 

assess the potential contamination status of soil and groundwater at the site and to identify 

mitigation and management measures to minimise impacts on the environment during 

construction and operation of the project.  

AECOM 2017c identified key environmental concerns associated with the construction phase, 

which comprised: 

 Erosion and sedimentation of nearby watercourses 

 Accidental spillages of chemicals/fuel by construction plant and equipment  

 The potential for wind erosion from unsecured stockpiles created during construction 

 Disturbance of contaminated soils on-site, if present 

It was anticipated that these impacts could be appropriately managed and mitigated in 

accordance with general construction management measures.  

3.7 NSW Environment Protection Authority 

A search of the datasets maintained by NSW EPA including notices under the CLM Act and 

Protection of the Environment Operations (POEO) Act Environment Protection License (EPL) 

Register was carried out. The search results are summarised below. 
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Contaminated land record of notices 

A site will be on the Contaminated Land: Record of Notices only if the EPA has issued a 

regulatory notice in relation to the site under the CLM Act. A search of the EPA record of notices 

for the Belmont, Belmont South and Marks Point suburbs revealed one documented 

contaminated site to date, summarised below. 

Table 3-1 Review of Contaminated Land Record Notices 

Organisation Address Date Reason Direction 

Former Mobil 
Service Station 
(now 7-Eleven), 
Marks Point 

770-772 
Pacific 
Highway 

2003 - 
2015 

Agreed voluntary remediation 
proposal, (2003 and 2007) 

Site Audit Statement (2015) 

Notice of completion or 
withdrawal of VMP (2015)  

Amendment of repeal of order 
or notice (2015)  

1.5 km SW 
of 
proposed 
plant  

List of NSW contaminated sites notified to EPA 

The sites appearing on the EPA “List of NSW contaminated sites notified to the EPA” indicate 

that the notifiers consider that the sites are contaminated and warrant reporting to EPA. 

However, the contamination may or may not be significant enough to warrant regulation by the 

EPA. The EPA needs to review information before it can make a determination as to whether 

the site warrants regulation.  

The search identified seven sites within 3 km of the study area that has been notified to the 

NSW EPA. 

Table 3-2 Review of Contaminated Sites Notified to EPA 

Organisation Address Type Status Distance from 
study area 

Coles Express 
Belmont  

502 Pacific 
Highway 

Service 
Station 

Regulation under 
CLM Act not required 

1.75 km NW 

Former Ampol 
Service Station, 
Belmont 

467-469 Pacific 
Highway 

Former 
service 
station 

Regulation under 
CLM Act not required 

2.25 km N 

Belmont Bus Depot, 
north Belmont 

2 Floraville 
Road 

Other 
petroleum 

Regulation under 
CLM Act not required 

2.75 km N 

Caltex, Belmont 
North 

406 Pacific 
Highway 

Service 
station 

Regulation under 
CLM Act not required 

2.75 km N 

Woolworths Service 
station, Belmont 
North 

399 Pacific 
Highway 

Service 
station 

Regulation under 
CLM Act not required 

2.75 km N 

Former Mobil 
Aviation Depot, 
Belmont Airport, 
Marks Point 

864 Pacific 
Highway 

Other 
petroleum 

Regulation under 
CLM Act not required 

2.75 km S 

Former Mobil 
Service Station 
(now 7-Eleven), 
Marks Point 

770-772 Pacific 
Highway 

Service 
station 

Contamination 
formerly regulated 
under the CLM Act 

1.75 km S 
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POEO licence register 

The POEO register identifies premises that are licensed for certain activities under the POEO 

Act. Information listed on the Register of particular relevance to this assessment includes site 

location, activity type, relevant clean up notice and non-compliance information. Each licence 

provides information on potential point and non-point sources of soil and groundwater 

contamination that may be generated on site through standard operations, accidental spills and 

leaks.  

A search of the register identified three premises with a current or previous POEO licence within 

the study area. This is summarised in Table 3-3. 

Table 3-3 Licensed activities under the POEO Act 1997 

Organisation Address Activity Distance and 
direction from 
plant area 

Distance and 
direction from 
closest water 
routes 

Hunter and 
New England 
Area Health 
Service 

Croudace 
Road, 
Belmont 

Hospital – 
hazardous, industrial 
or Group A waste 
(generation or 
storage) 

3.2 km NW 1.9 km NW 

Hunter Water 
Corporation 

Off Ocean 
Park Road, 
Belmont 

Waste water 
treatment works 

250 m NE 250 m NE  

Lake 
Macquarie 
Yacht Club 

1 Ada Street, 
Belmont 

Boat mooring and 
storage 

1.4 km NW  360 m W  

Marks Point 
Marina 

Edith Street, 
Marks Point 

Boat construction 
and maintenance 

2.3 km SW 1.3 km NE  

Of the above sites listed, the WWTW is the only potential area of environmental concern. Due to 

the distance away from the proposed temporary desalination plant and water connections, the 

yacht club and hospital area unlikely to affect the proposed development.  

3.8 Potential contamination sources 

Table 3-4 summarises the potential areas of environmental concern based on the results of the 

desktop review and site inspection. 

Table 3-4 Potential contaminants of concern 

Source Description Potential Contaminants of 
Concern 

Desalination plant area 

Deposition of wastes 
and fill from the 
former WWTW  

Historical placement of WWTW 
wastes 

Heavy metals, PAH, TPH, BTEX, 
phenols, asbestos, nutrient and 
microbial  

Sludge ponds Sludge from former WWTW 
operations 

Heavy metals, PAH, TPH, BTEX, 
phenols, asbestos, nutrient and 
microbial 

Leaks and spills from 
the adjacent WWTW 

Leaks and spills associated with 
the current WWTW  

Heavy metals, PAH, TPH, BTEX, 
phenols, nutrient and microbial 

Spillage or leakage of 
oils, fuels 

Spills and leaks associated with 
equipment and machinery used 
on former WWTW site 

Heavy metals, PAH, TRH, 
BTEXN, PCBs 

Waste stored within 
Hunter Water 
compound 

Potentially contaminated waste 
soils (tar etc.)  

Heavy metals, PAH, TRH, 
BTEXN, Phenols, asbestos 
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Source Description Potential Contaminants of 
Concern 

Subsurface 
infrastructure 
potentially beneath 
the site 

Subsurface infrastructure (pipes, 
conduit) potentially containing 
sludge residues or asbestos 

Heavy metals, PAH, TPH, BTEX, 
phenols and asbestos 

Illegal Dumping Asbestos containing materials 
(ACM) may be present as a 
result of illegal dumpling  

Asbestos, heavy metals, PAH, 
TRH, BTEXN, OCPs, OPPs and 
PCBs 

Water connections 

Commercial 
properties that may 
store fuels and 
chemicals 

Storage of fuels and chemicals in 
commercial or industrial 
properties (past or present) along 
the water routes 

Heavy metals, PAH, TRH, 
BTEXN 

Existing bitumen and 
road base 

Impacts associated with the 
existing bitumen and road base 
materials (historical materials 
may be coal tar based) 

TRH, BTEXN and PAH 

Illegal Dumping Asbestos containing materials 
(ACM) may be present as a 
result of illegal dumpling along 
the site 

Asbestos, heavy metals, PAH, 
TRH, BTEXN, OCPs, OPPs and 
PCBs 

Pest and Weed 
Control 

Use of herbicides and pesticides 
within the road corridor 

OCP, OPP, arsenic and lead 

UXO Use of the area for Defence 
training 

UXOs 

Based on the results of the desktop assessment, there is a potential for contamination to be 

present within soils in the former WWTW sludge ponds and surrounding areas due to the 

deposition of fill. There is also the potential for subsurface infrastructure containing asbestos to 

remain on site. There is a minor potential for soil contamination along the proposed water 

connection routes due to existing bitumen road base, adjacent properties, illegal dumping and 

pest and weed control.  

There is also potential for migration of contamination (surface water and groundwater) from 

these sources.  
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4. Sampling and analysis plan and 

methodology 

4.1 Summary of field activities 

Field investigations we undertaken between 31 July 2018 and 6 September 2018. A summary 

of the activities undertaken during this time is presented below. 

Table 4-1 Field investigation program 

Date Activity 

31 July 2018 Drilling and sampling BH104 – Plant area 

14 August 2018  Drilling and sampling from BH305, BHA301 – Water connection 

17 August 2018 Drilling and sampling BH102 and BH103 – Plant area 

22 August 2018 Drilling and sampling BH108 – Plant area 

29 August 2018 Drilling of BH101 – Plant area 

30 August 2018  Drilling and sampling from BH301, BH302, BH306, BHA302 and 
BHA304 – Water connection 

4 September 2018 Drilling and sampling from BH303, BH304 and BHA303 - Water 
connection  

6 September 2018 Excavation and sampling from test pits TP101 to TP106 – Plant area 

4.2 Sampling and analytical program 

4.2.1 Contaminant analysis 

Soil samples were collected during geotechnical investigations to provide a preliminary 

indication of the potential for soil contamination within the study area. Samples were selected 

based on the findings of the desktop review (Section 3) and field observations and included: 

Plant site and intake 

 Samples were collected from five boreholes and six test pits with analysis including pH, 

CEC, asbestos, heavy metals, BTEXN, TRH, PAH. Two composite samples were 

analysed for OCP and PCB.  

Water connections 

 Samples were collected from ten boreholes with analysis including pH, CEC, asbestos, 

heavy metals, BTEXN, TRH, PAH. Three composite samples were analysed for OCP and 

PCB.  

The analytical program is summarised in Table 4-2. The investigation locations are presented in 

Figure 1, Appendix A. 
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Table 4-2 Investigation locations, sampling and analytical program 

Location Total Depth (m) Investigation Method Soil Samples Analysed (mbgl) Analytical Parameters 

Plant site and intake 

BH101 20.0 Borehole 
BH101_0.0-0.2 

BH101_0.45-0.5 

Asbestos, Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH102 22.0 Borehole 
BH102_0.0-0.2 

BH102_0.5-0.6 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH103 41.1 Borehole 
BH103_0.0-0.2 

BH103_0.5-0.6 

Asbestos, Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH104 20.0 Borehole 
BH104_0.0-0.2 

BH104_0.2-0.3 

Asbestos, Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH108 20.5 Borehole BH108_0.0-0.2 Asbestos, Heavy metals, TRH, BTEXN, PAH 

TP101 2.0 Test pit 
TP101_0.0-0.2 

TP101_0.5-0.6 

pH, CEC, Heavy metals, TRH, BTEXN, PAH 

pH, CEC 

TP102 2.0 Test pit TP102_0.0-0.2 Heavy metals, TRH, BTEXN, PAH 

TP103 1.9 Test pit 
TP103_0.0-0.2 

TP103_1.0-1.1 

Heavy metals, TRH, BTEXN, PAH 

pH 

TP104 2.2 Test pit TP104_0.0-0.2 Heavy metals, TRH, BTEXN, PAH 

TP105 1.6 Test pit TP105_0.0-0.2 pH, CEC, Heavy metals, TRH, BTEXN, PAH 

TP106 1.8 Test Pit TP06_0.0-0.2/FD20 Asbestos, Heavy metals, TRH, BTEXN, PAH 

COMP1 - - 
BH102_0.0-0.2 and 

BH103_0.0-0.2 
OCP, PCBs 

COMP2 - - 
BH101_0.0-0.2 and 

BH104_0.0-0.2 
OCP, PCBs 
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Location Total Depth (m) Investigation Method Soil Samples Analysed (mbgl) Analytical Parameters 

Water connections 

BH301 5.0 Borehole 
BH301_0.0-0.2 

BH301_0.45-0.5 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH302 5.0 Borehole 

BH302_0.0-0.2 

BH302_0.2-0.3 

BH302_4.0-4.5M 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

pH 

BH303 5.0 Borehole 
BH303_0.0-0.2 

BH303 2.5-2.95M 

pH, CEC, Heavy metals, TRH, BTEXN, PAH 

pH 

BH304 1.65 Borehole 

BH304_0.0-0.2 

BH304_0.45-0.5 

BH304 0.5-0.95M 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

pH 

BH305 5.0 Borehole 
BH305_0.0-0.2 

BH305_0.9-1.0 

Asbestos, Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BH306 5.0 Borehole 
BH306_0.0-0.2 

BH306_0.2-0.3 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

COMP3 - - 
BH301_0.0-0.2, BH302_0.0-

0.2 and BH306_0.0-0.2 
OCP, PCB 

BHA301 5.0 Borehole 
BHA301_0.0-0.2 

BHA301_0.5-0.7 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BHA302 5.0 Borehole 

BHA302_0.0-0.2 

BHA302_0.45-0.5 

BHA302 1.0-1.45M 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

pH 

BHA303 5.0 Borehole 
BHA303_0.0-0.2 

BHA303_0.45-0.5 

Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 

BHA304 5.0 Borehole 
BHA304_0.0-0.2 

BHA304_0.45-0.5 

Asbestos, Heavy metals, TRH, BTEXN, PAH 

Heavy metals, TRH, BTEXN, PAH 
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Location Total Depth (m) Investigation Method Soil Samples Analysed (mbgl) Analytical Parameters 

COMP4 - - 
TP101_0.0-0.2, TP103_0.0-

0.2, TP105_0.0-0.2 and 
TP106_0.0-0.2 

OCP, PCB 

COMP5 - - 
TP101_0.5-0.6, TP103_0.5-

0.6, TP105_0.6-0.7, 
TP106_0.6-0.7 

OCP, PCB 

Metals included As, Cd, Cr, Cu, Hg, Pb, Ni, and Zn 

TRH – Total recoverable hydrocarbons 

BTEXN – Benzene, toluene, ethylbenzene, xylenes and naphthalene 

PAH – Polycyclic aromatic hydrocarbons 

OCP – Organochlorine pesticides 

PCB – Polychlorinated biphenyl 
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5. Quality assurance/quality control 

5.1 Soil sampling methodology 

Soil investigations were undertaken by GHD Geotechnical and Environmental Engineers. All 

works were undertaken in accordance with GHD’s written Standard Field Operating Procedures. 

Soil sampling was undertaken as part of the geotechnical investigations between July 2018 and 

September 2018. 

Geotechnical test pits and boreholes were excavated using either an excavator or truck 

mounted drill rig.  

Soil samples were generally collected at the surface, 0.5 m below ground level (mbgl) and at 

0.5 m intervals thereafter. Samples were collected from significant soil horizons encountered 

including fill materials and underlying natural materials and other strata which exhibited unusual 

characteristics. Samples collected during the geotechnical investigations were collected either 

directly from the auger or directly from the excavator bucket. Samples were collected using new, 

disposable nitrile gloves to limit cross contamination between sampling locations. 

Samples were placed in unpreserved laboratory supplied snap lock bags (ASS testing) and 

glass jars with a Teflon lid (soil contamination testing) and stored in an ice filled cooler for 

sample preservation prior to and during shipment to the testing laboratory. All sample jars and 

bags were clearly labelled with a sample number, sample location, sample depth, and sample 

date. All samples were transported under signed Chain of Custody documentation to ALS 

Environmental (primary laboratory), an independent and National Association of Testing 

Authorities Australia (NATA) accredited laboratory for the analysis requested.  

Soils encountered during the investigations were described in accordance with the Unified Soil 

Classification System, with features such as discolouration, staining, odours and other 

indications of contamination being noted. This information was recorded on field test pit and 

borehole logging sheets which have been summarised and provided in Appendix B. 

5.2 Data quality objectives 

The purpose of establishing data quality objectives is to ensure the field investigations and 

analyses are undertaken in a way that enables the collection and reporting of reliable data on 

which to base the assessment. The data quality objectives and the procedures designed to 

achieve these objectives are listed in Table 5-1 below. 

Table 5-1 Data quality objective decision process 

Process Response  

Step 1. Define the problem that 
necessitates the study. 

The proposed drought response desalination plant 
lies adjacent to a WWTW and partially over former 
sludge ponds and has been subject to historical 
placement of fill. The proposed water connections run 
alongside fire trails, access tracks, roads and 
footpaths. As a result, the proposed construction work 
has a potential to disturb contaminated soils. The 
presence of contamination impacts within the study 
area is currently unknown. Hunter Water need to 
understand the potential risks to workers and 
environment that may be caused through the 
disturbance of contaminated soils. 
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Process Response  

Step 2. Identify the Goal of the 
Study. State how environmental data 
will be used in meeting objectives 
and solving the problem, identify 
study questions, define alternative 
outcomes. 

The objectives of the investigations were to: 

 Understand the potential contamination issues 
within the proposal area 

 Provide recommendations for management and/or 
remediation to be implemented during construction 

Step 3. Identify Information Inputs. 
Identify data and information needed 
to answer study questions. 

Data inputs for the proposal include: 

 Previous investigations undertaken  

 Desktop review of available information regarding 
the Site 

 Soil sampling undertaken as part of this 
investigation 

Step 4. Define the Boundaries of the 
Study. Specify the target population 
and characteristics of interest, define 
spatial and temporal limits, scale of 
inference. 

The spatial boundaries of the works are defined by 
those described in Section 2 and 3 and shown in 
Figure 1, Appendix A. 

Step 5. Develop the Analytic 
Approach. Define the parameters of 
interest, specify the type of 
inference, and develop the logic for 
drawing conclusions from findings. 

Reviews of historical site information and previous 
assessments as outlined in Section 3 have been used 
to identify the major contaminants of concern. 

Results reported as part of this investigation will be 
used to better characterise the areas of concern. 

Step 6. Specify Performance or 
Acceptance Criteria. Develop 
performance criteria for new data 
being collected or acceptable criteria 
for existing data being considered for 
use. 

The guidelines as listed in Section 6 will be used to 
assess the contamination status of the soils and 
groundwater within the study area. 

Data Quality Indicators as described in Section 5.3 
will be used to evaluate the acceptability of the data. 

Step 7. Develop the Plan for 
Obtaining Data. Select the resource-
effective sampling and analysis plan 
that meets the performance criteria. 

Samples were collected as per Section 4 from 
geotechnical boreholes/ test pits. 

QA/QC procedures were used and QC samples 
collected to allow evaluation of Data Quality 
Indicators as described in Appendix C. 

5.3 Data Quality Indicators 

GHD has selected the following Data Quality Indicators to ensure that the data is of a quality 

from which to draw conclusions: 

 Data Representativeness – is the data representative of site conditions? 

 Data Completeness – are there comprehensive records available from all field work 

undertaken, and have all areas of concern been sampled and analysed? 

 Data Comparability – is the quality of the data such that samples analysed at different 

times can be compared, and is data consistent with field observations? 

 Precision and Accuracy for Sampling and Analysis – does the laboratory achieve the 

relevant Quality Control Criteria? 

5.4 QA/QC results 

The methodology, results and discussion of the Quality assurance/Quality Control program are 

presented in Appendix C. 
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6. Basis of assessment 

6.1 Framework for assessment 

The framework on which the contamination status of the proposal area was assessed was 

based on guidelines published or approved by the NSW EPA under Section 105 of the 

Contaminated Land Management (CLM) Act 1997, supplemented by other relevant guidelines 

where required.  

The guidelines that were referenced include the following: 

 NEPC (2013). National Environment Protection (Assessment of site Contamination) 

Measure (NEPM), 1999 as amended in May 2013 

 NSW EPA (1995). Contaminated sites: Sampling Design Guidelines, 1995 

 OEH (2011). Contaminated sites: Guidelines for Consultants Reporting on Contaminated 

sites, 2011 

 NSW DEC (2017). Contaminated Land Management: Guidelines for NSW site Auditor 

Scheme, (3rd Edition), 2017 

 NSW EPA (2015). Guidelines on the Duty to Report Contamination under the 

Contaminated Land Management Act 1997, 2015 

6.2 Soil assessment criteria 

The National Environment Protection (Assessment of Site Contamination) Measure (referred to 

herein as the NEPM) was produced by the federal National Environmental Protection Council 

(NEPC) in 1999 and has been revised and updated in 2013 by way of the National 

Environmental Protection (Assessment of site Contamination) Amendment Measure 2013. 

The NEPM includes a range of health investigation levels (HILs) and health screening levels 

(HSLs), ecological investigation levels (EILs) and ecological screening levels (ESLs) for a range 

of contaminants and for a range of land use and exposure scenarios. The selection of the 

assessment criteria has been based on the following site specific characteristics: 

 Subsurface materials generally comprised coarse, sandy soils 

 There is a potential for direct contact within contaminated soils 

 There is a potential for ecological impacts through incorrect management of contaminated 

soils during construction 

6.3 Health investigation levels and health screening levels 

Health investigation levels (HILs) and HSLs have been developed for a broad range of metals 

and organic substances and are applicable for assessing human health risk via all relevant 

pathways of exposure. The HILs are generic to all soil types. HSLs are specific for soil types. 

Site specific conditions determine the depth to which HILs apply for land uses other than 

residential (generally to depth of 3 m). 
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Given that a portion of the investigation area is a former WWTW, and proposed to be a 

desalination plant and that the water connection routes pass alongside fire trails and roadways, 

both the recreational and open space and commercial/industrial assessment criteria have been 

adopted to assess potential risks to human health. The criteria are sourced from Schedule B1 of 

the NEPM and Table 4 of CRC Care Technical Report No. 10 and are summarised below:  

 HIL C – Public open space such as park, playgrounds and playing fields, secondary 

schools and footpaths 

 HIL D – Commercial/industrial including premises such as shops, offices, factories and 

industrial sites 

 HSLs for Direct Contact – HSL C Recreational/open space 

 HSLs for Direct Contact – HSL D Commercial/industrial 

6.4 Ecological investigation levels and ecological screening 

levels 

Ecological investigation levels (EILs) have been developed for selected metals and organic 

substances and are applicable for assessing risk to terrestrial ecosystems. EILs depend on land 

use scenarios and generally apply to the top 2 m of soil. Added contaminant limit based EILs 

have been derived for As, Cu, Cr III, DDT, naphthalene, Ni, Pb and Zn. EILs have been 

developed for three generic land use settings including areas of ecological significance, urban 

residential areas and public open space, and commercial and industrial land uses.  

The application of added contaminant limit based EILs is also dependent on site specific soil 

characteristics including pH, cation exchange capacity and clay content. A selection of samples 

across the site were analysed for pH and CEC and the following assumptions have been made 

based on the results. 

 pH analysis was undertaken as part of the contamination investigation and geotechnical 

works and ranged between 4.5 and 6.7. The average pH value (of 14 samples) was 

5.9. A pH of 6.0 has been adopted for this assessment. 

 Cation exchange capacity analysis was undertaken during this assessment on six 

samples. Values ranged between 0.4 milliequivalents per 100 g and 14 milliequivalents 

per 100 g. A CEC of 5 milliequivalents per 100 g has been adopted for this assessment 

as the most conservative CEC. 

 Clay content for sand and fill materials was identified during the geotechnical works 

(GHD, 2018) and ranged between 0.1% and 5.1% with an average of 2.2%. A clay 

content of 2.5% was adopted for the Cr III criterion as this is the value within the NEPM 

closest to the average. The selection of Cr III criterion is not CEC or pH dependent. 

Ecological Screening Levels (ESLs) have been developed for selected petroleum hydrocarbon 

compounds and total recoverable hydrocarbon (TRH) fractions and are applicable for assessing 

risk to terrestrial ecosystems. ESLs also depend on land use scenarios (identical to EILs) and 

broadly apply to coarse- and fine-grained soils and various land uses. They are generally 

applicable to the top 2 m of soil.  

As with health assessment criteria, based on the previous and current land use, and the 

proposed end use for the site, the following assessment criteria have been considered: 

 Soil specific added contaminant limits (ACL) and ESLs (coarse textures) for urban 

residential and public open spaces 

 Soil specific ACLs and ESLs (coarse textures) for commercial and industrial use 
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6.5 Asbestos 

The NEPM provides guidance relating to the assessment of known and suspected asbestos 

contamination in soil and addresses both friable and non-friable forms of asbestos. The health 

screening levels for asbestos in soil have been adopted from the Western Australian 

Department of Health (WA DoH) Guidelines for Remediation and Management of Asbestos 

Contaminated Sites in Western Australia (WA DoH 2009). 

The NEPM guidance emphasises that the assessment and management of asbestos 

contamination should take into account the condition of the asbestos materials and the potential 

for damage and resulting release of asbestos fibres. Therefore, for the purposes of assessing 

the significance of asbestos in soil contamination, three terms are used as summarised below:  

 Bonded asbestos containing material (Bonded ACM) – sound condition although possibly 

broken or fragments and the asbestos is bound in a matrix. 

 Fibrous asbestos (FA) – friable asbestos materials such as severely weathered ACM and 

asbestos in the form of loose fibrous materials such as insulation. 

 Asbestos fines (AF) – including free fibres of asbestos, small fibre bundles and also 

fragmented ACM that passes through a 7 mm x 7 mm sieve. 

From a risk to human health perspective, FA and AF are generally considered to be the 

equivalent to “friable” asbestos in Safe Work Australia (2011), which is defined therein as 

‘material that is in a powder form or that can be crumbled, pulverised or reduced to a powder by 

hand pressure when dry, and contains asbestos’.  

Bonded asbestos ACM in sound condition represents a low human health risk. However, both 

FA and AF materials have the potential to generate, or be associated with, free asbestos fibres 

and may represent a significant human health risk if disturbed and fibres are made airborne. 

Commercial/Industrial “D” health screening levels (HSL) have been adopted as the most 

appropriate to the Assessment Area. The adopted assessment criteria is outlined in Table 6-1. 

Table 6-1 Adopted assessment criteria 

Form of Asbestos Health Screening Level (w/w) – Commercial/Industrial  

Bonded ACM 0.05% 

FA and AFa (friable asbestos) 0.001% 

All forms of asbestos No visible asbestos for surface soil 

a. The screening level of 0.001% w/w asbestos in soil for FA and AF only applies where the FA and AF are able to 
be quantified by gravimetric procedures. This screening level is not applicable to free fibres. 

A tiered approach to risk assessment of asbestos contamination is recommended, including the 

development of an appropriate Conceptual Site Model (CSM). A weight of evidence approach is 

recommended with consideration given to factors such as the distribution of different fill types, 

the heterogeneity of the contamination and the uncertainty associated with the sampling 

methodology. 

The NEPM states that if the Tier 1 screening levels are not exceeded, and an appropriate level 

of investigation has been carried out, then no contamination management actions are required 

except for ensuring the surface soil is free of visual asbestos. This may be achieved by 

multidirectional raking or tilling and hand-picking of exposed fragments of bonded ACM. Final 

visual inspection of the assessment and remediated areas should not detect any visible 

asbestos. 
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6.6 Aesthetics 

Assessment of aesthetic issues was undertaken as outlined in Schedule B(1) of the NEPM 

(1999) which states that ‘there are no specific numeric aesthetic guidelines, however site 

assessment requires balanced consideration of the quantity, type and distribution of foreign 

material or odours in relation to the specific land use and its sensitivity’. 

General assessment considerations included:  

 That chemically discoloured soils or large quantities of various types of inert refuse, 

particularly if unsightly, may cause ongoing concern to site users. 

 The depth of the materials, including chemical residues, in relation to the final surface of 

the site. 

 The need for, and practicality of, any long-term management of foreign material. 

The NEPM notes that in some cases, documentation of the nature and distribution of the foreign 

material may be sufficient to address concerns relating to potential land use restrictions. 

6.7 Selected criteria 

The methodology for assessing contamination levels in soils was to use the HILs, HSLs, EILs 

and ESLs (selected as relevant to the area of the site and the proposed land use) as cut off 

points to classify soils either as: 

 Soils not contaminated, which pose no risk to the environment or human health and 

warrant no further action, i.e. concentrations less than or equal to the EILs/ESLs. 

 Soils containing elevated concentrations of contaminants, which may pose a risk to the 

environment but pose no risk to human health under the proposed land use scenarios i.e. 

concentrations greater than the ecological values and less than the adopted HILs. A 

qualitative risk assessment may be sufficient to evaluate the potential impact for the 

proposed land use. 

 Soils significantly contaminated which pose a risk to both the environment and human 

health, i.e. concentrations significantly greater than relevant investigation or screening 

levels. Soils in this category would likely require remediation or management, or further 

assessment by site-specific health and/or ecological risk assessment (Tier 2 or 3) carried 

out as appropriate for the proposed land use. This will usually require the collection of 

additional site data. Alternatively a conservative management approach (such as 

removal, capping or placement under roadways) may be adopted, depending on the likely 

cost effectiveness of further assessment when compared with the cost of conservative 

management. 

The assessment criteria used to assess soil contamination levels are provided in Table A, 

Appendix D.  

6.8 Waste classification 

Soils that may require offsite disposal as part of site works will need to be classified using the 

six-step process and criteria detailed in Waste Classification Guidelines – Part 1: Classification 

of Waste (NSW EPA 2014). Analytical results will be assessed against Table 1 of the guidelines 

to provide an indication of the type of waste classification likely to be present for soils on site.  
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7. Investigation results 

7.1 Soil profile 

Borehole and test pit logs that were completed as part of the geotechnical assessment are 

presented in GHD’s Geotechnical Investigation Report (GHD 2018). 

Typical subsurface profile encountered across the site comprised fill over alluvial sand. The 

exceptions to this were: 

 BH303, where subsurface conditions comprised fill to 1.8 m depth over alluvial clay. 

 BH304, where subsurface conditions comprised fill to 0.3 m depth over overlying residual 

materials, overlying weathered rock. 

A description of the subsurface units encountered during the intrusive works is provided below:  

 FILL or TOPSOIL – generally comprising silty SAND, sandy GRAVEL and CLAY, to 

depths of up to 1.3 m. 

 ALLUVIAL SAND, SAND and silty SANDS. Thin clay and silt lenses, up to 0.5 m thick, 

were encountered in BH305, BH306 and BHA304. 

 Alluvial CLAY, comprising either Very soft CLAY (BH303 - 580 metres west of the 

northern potable pipeline connection - at depth greater than 3.5 m) or Firm CLAY 

(BH302) below 4.1 m depth, BH303 between 1.8 m and 3.5 m and BH103 (within the 

proposed temporary desalination plant site) below 31 m depth to the limit of investigation 

at 41.1 m). 

 RESIDUAL, comprising Gravelly SAND (BH304, overlying weathered conglomerate). 

No odours or staining was observed during the collection of soil samples. There were no other 

visual signs of contamination noted within the boreholes and test pits excavated during the 

assessment. However, coal fragments were noted within the overburden/side bank east of the 

track around BH305. One fragment of potential asbestos containing material (ACM) was noted 

on the track halfway between TP106 and GW102. Small fragments of potential ACM were also 

noted near the surface of. 

Each contamination sample was screened for Volatile Organic Compound (VOC) vapours using 

a Photo-Ionisation Detector (PID). All PID results were below 1.0 ppm.  

Groundwater was encountered at all of the test locations, excluding TP101, TP106 and BH304. 

It is noted that groundwater levels are anticipated to vary based on climatic conditions, tidal 

variations and rainfall. All of the test pits were seen to collapse prior to achieving target depth. 

Water levels were logged in boreholes as follows:  

 Desalination plant – 0.95 mbgl (BH101) to 4.1 mbgl (BH105) 

 Water connection route – 0.4 mbgl (BHA302) and 3.5 mbgl (BH303) 

 

  



 

26 | GHD | Report for Hunter Water Corporation – Belmont Temporary Desalination Plant Design, 22/19573 

7.2 Soil analytical results 

Analytical results are summarised in Table A in Appendix D, while detailed laboratory results 

sheets and Chain of Custody documents are provided in Appendix E. Test locations with results 

above assessment criteria are presented in Figure 2, Appendix A.  

7.2.1 Health 

All samples reported concentrations below the adopted assessment criteria.  

No asbestos was identified in soil samples submitted for analysis. 

7.2.2 Ecological  

All samples reported concentrations below the adopted assessment criteria, with the exception 

of the following:  

Desalination plant area 

 BH104_0.2-0.3 with concentrations of copper above the EIL recreational land use.  

 TP106_0.0-0.2 and its duplicate (FD20) with concentrations of copper and zinc above the 

both the recreational and commercial/industrial land use EILs. 

 BH102_0.0-0.2 with concentrations of TRH F3 above the ESL Urban residential (coarse 

fraction). 

 BH104_0.0-0.2 and BH104_0.2-0.3 with concentrations of TRH F3 above the ESL Urban 

residential (coarse fraction). 

Water connection 

 BHA303_0.0-0.2 with concentrations of zinc above the EIL urban residential/public open 

space land use. 

 BHA304_0.45-0.5 with concentrations of zinc above the EIL urban residential/public open 

space land use. 

 BHA304_0.0-0.2 with concentrations of benzo(a)pyrene above the ESL Urban residential 

(coarse fraction). 

7.2.3 Waste classification  

Soil results were compared against specific contaminant concentration (SCC) for classification 

without TCLP as outlined in Table 1 of the NSW EPA (2014) Waste Classification Guidelines. 

Waste classification results are presented in Table B in Appendix D. In summary, soils were 

generally within with General Solid Waste contaminant threshold (CT1) with the exception of the 

following: 

Desalination plant area 

 Lead at TP106 0-0.2 which exceeded the CT1 threshold. 
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Water connection 

 Lead at BHA304 0.45-0.5 which exceeded the CT1 threshold. 

Based on the results, soils were generally classified as General Solid Waste with the exception 

of soils at TP106 0-0.2 which would be classified as restricted solid waste and BHA304 0.45-0.5 

which would be classified as hazardous waste. It is noted that soils where either acid sulfate 

soils or asbestos fragments are identified, these would also be classified as either acid sulfate 

soils or asbestos waste.  
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8. Discussion 

8.1 Investigation results 

8.1.1 Subsurface conditions 

The typical subsurface profile encountered across the site comprised varying depths of fill over 

alluvial sands although alluvial clays were present from 1.8 mbgl at BH303 and residual 

weathered rock was present at 0.3 mbgl at BH304. 

Groundwater was encountered in all but three of the test locations (TP101, TP106 and BH304). 

Water levels were logged at the desalination plant site between 0.95 mbgl (BH101) to 4.1 mbgl 

(BH105), along the water connection route between 0.4 mbgl (BHA302) and 3.5 mbgl (BH303).  

8.1.2 Health assessment criteria 

The soil sampling program undertaken as part of this investigation reported concentrations of 

contaminants below both HIL C and HIL D for all samples.. 

No asbestos was detected in soil samples analysed. However, one fragment of non-friable 

potential ACM was observed between TP106 and GW102 within the proposed temporary 

desalination plant site and other small fragments of non-friable potential ACM were found on the 

surface near GW108 (70 m west of the construction footprint opposite the proposed desalination 

plant site). These fragments were bonded and given that there was no fibres identified in soils, 

the risk to workers is considered to be low and can be managed through an unexpected finds 

protocol in a contaminated soil management plan (CSMP).  

8.1.3 Ecological assessment criteria 

Desalination Plant 

Concentrations of copper and zinc were above both recreational and commercial/industrial land 

use EILs in TP106_0.0-0.2/FD20. TP106 was located adjacent to an access track and the 

results are considered to be due to the presence of fill consisting of silty sand with gravel 

including asphalt, concrete, bricks and rock. 

Concentrations of copper (BH104_0.0-0.2) and TRH F3 (BH104_0.0-0.2 and BH104_0.2-0.3) in 

fill samples from BH104 were above urban residential land use. This location was located on the 

northern boundary of the former sludge ponds. Fill at this location was described as dark grey to 

brown silty sands and sands.  

Concentrations of TRH F3 above the urban residential ESL in BH102_0.0-0.2 which was 

located south of the sludge ponds. Fill at this location was described as brown to grey sand with 

rootlets and trace plastic and wire.  

Although levels of contaminants were found to above both the recreational and commercial/ 

industrial EILs/ESLs, based on the former use of a portion of the site as a WWTW and the 

proposed future use as a desalination plant, there is limited ecological amenity in this area and it 

is considered unlikely that these contaminants would present a significant risk to the 

environment in this area. 
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Water connection 

Concentrations of zinc were above recreational land use EILs in shallow fill of BH303 which was 

located adjacent to an access track in a bushland area. The elevated results are considered to 

be due to the presence of fill consisting of clayey sands with gravel including concrete.  

Concentrations of benzo(a)pyrene were above the recreational ESLs in shallow fill from 

BHA304. Further, concentrations of zinc were above recreational EILs in deeper fill materials 

(0.45-0.5 mbgl). BHA304 was located at the western end of a southern water connection route 

adjacent to a roadway and bushland. Fill was described as silty sand with gravel, trace coal and 

concrete fragments. As these locations are nearby to bushland areas, there is a potential risk to 

the environment should these soils be disturbed in an uncontrolled manner. This risk can be 

mitigated with the implementation of soil management plans during construction. 

8.2 Waste classification 

Based on review of results against the NSW EPA Waste classification guidelines, soils would 

generally be classified as General Solid Waste, with the exception of the following 

 Soils at TP106 and BH304 which would be classified as Restricted Solid waste based on 

lead concentrations.  

 Soils where asbestos is identified would also be classified as asbestos waste.  

 Soils where acid sulfate soils are identified would be classified as acid sulfate soil waste.  

These classifications are only preliminary and further testing and analysis would be required to 

confirm the classification of soils prior to disposal.  

8.3 Site conceptual model 

Based on the findings of this investigation the following site conceptual model was developed.  

8.3.1 Sources 

The following potential sources of contamination have been identified across the proposal area: 

Desalination plant area 

 Placement of fill in the footprint of the former WWTW settling ponds 

 Spillage or leakage of oils, fuels 

 Wastes stored within Hunter Water compounds 

 Subsurface infrastructure beneath the site 

Water connection routes 

 Commercial properties that may store/use fuels and chemicals  

 Existing bitumen and road base and run-off from roadways (fuel and oil residues) 

 Illegal dumping of waste along the connection routes 

 Historical use of herbicides and pesticides  

 Migration of contamination (soil, surface water and groundwater) from adjoining 

commercial/industrial properties that may store fuels, oils and chemicals (cemetery, TAFE 

college) 
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8.3.2 Pathways 

Migration pathways 

The following migration pathways were identified for the proposal area: 

 Vertical and horizontal migration of surface water and sediment 

 Vertical and horizontal migration of groundwater 

 Windborne dust 

Exposure (contaminant uptake) pathways 

Based on the identified receptors and the release, fate, and transport characteristics of the 

chemicals of potential concern, pathways through which receptors may become exposed 

include inhalation, ingestion and dermal absorption. These are discussed briefly below in the 

context of the site setting:  

 Inhalation Exposure Pathway: There is the potential for creation of dust from unsealed 

surfaces and filled areas of the site. Risk of potential inhalation of asbestos fibres 

contaminated dusts. Soil or groundwater vapour inhalation is also possible but unlikely. 

 Ingestion Exposure Pathway: Ingestion of contaminants by current and future site 

workers through construction and/or maintenance activities which may involve direct 

contact with contaminated soils or groundwater. 

 Dermal Exposure Pathway: Exposure may occur via sorption through biological 

membranes such as skin. This pathway may be a concern whenever contaminated soil, 

groundwater comes into direct contact with a biological membrane. This pathway could 

also be a concern if contaminated surface water (runoff from the sites) was to come into 

direct contact with benthic and aquatic flora and fauna within off-site surface-water 

receiving environments. 

8.3.3 Potential receptors 

The following potential sensitive human and environmental receptors of contamination were 

identified for the site and surrounding areas: 

 Human health receptors: 

– Site workers or visitors (e.g. workers, subcontractors and members of public) 

– Off-site receptors (users of surrounding water bodies, beach areas or walking tracks 

for recreational purposes) 

– Current and future occupants of surrounding properties 

 Environmental receptors 

– Flora and fauna within the proposal area and surrounding land 

– Local drainage channels and surface water 

– Groundwater beneath the study area 

– Off-site ecosystems  
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9. Conclusions and recommendations 

This Contamination Assessment report presents the results of the contamination investigation 

for Hunter Water’s proposed drought response desalination plant and associated water routes 

at Belmont, NSW. This report comprises the Contamination Assessment, which has been 

prepared to inform the Environmental Impact Assessment (EIA) with regard to the potential 

contamination issues within the study area and recommendations for management and/or 

remediation measures to be implemented during construction.  

The desktop review portion of the works identified that a potential exists for contamination to be 

present in the following areas of the site: 

 Fill material and potentially contaminated soils within the footprint of the former WWTW 

(sludge ponds) and Hunter Water compounds 

 Existing bitumen and road base 

 Historical use of herbicides and pesticides  

 Illegal dumping of waste along the access tracks, trails and road corridor 

 Other commercial/industrial properties that may store oils, fuels, grease, herbicides and 

pesticides 

As such, further assessment of soils throughout the study area was undertaken, targeting the 

proposed temporary desalination plant area and locations along the water connection routes.  

One potential ACM fragment was noted on the surface between TP106 and GW103 (within the 

temporary desalination plant site), with additional smaller fragments noted near GW108 (70 m 

west of the temporary desalination plant site, outside of the construction footprint). These 

fragments were bonded and given that there were no fibres identified in soils, these are 

considered to be a low risk to workers. The results of the investigation indicates that soils within 

the proposed area are unlikely to present a significant health risk to workers during construction 

works and future site users post construction. The risk of exposure from any isolated 

contaminated areas or unexpected finds can be managed during construction with a CSMP. 

Concentrations of copper, zinc, TRH and benzo(a)pyrene were reported above the EILs and 

ESLs in five locations across all three sub-areas. The concentrations of contaminants are most 

likely attributable to the presence of fill materials and proximity of the samples to either the 

former WWTW sludge ponds or being adjacent to roadways. The elevated levels of these 

contaminants could present a potential environmental risk to nearby sensitive receptors such as 

bushland and waterways if not managed appropriately during construction. 

Based on the investigations undertaken to date and taking into account the proposed future 

land use (desalination plant and associated service corridors), the site is considered suitable 

from a contamination perspective for redevelopment. As no significant human health or 

environmental risks to construction workers or future site users have been identified, no 

remediation within the site is proposed at this stage.  

Soils at the study area would generally be classified as General Solid Waste, with the exception 

of soils at TP106 and BHA304 which are currently classified as Restricted Solid Waste. These 

classifications may be reduced with further sampling and TCLP analysis. In addition, soils where 

either asbestos fragments or acid sulfate soils are identified would also be classified as either 

asbestos waste or acid sulfate soil waste. It is noted that these classifications are preliminary 

only and further sampling and analysis would be required prior to disposal off site.   
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The desktop review identified that the northern portion of the water main connection was noted 

to be either on the boundary or just within an area of a former Defence military area which was 

classified as having a Slight potential for residual UXO (Figure 1, Appendix A). Although the 

Defence website states that no further UXO investigation or remediation is required for these 

areas, it is recommended that an UXO assessment is completed on the confirmed pipeline route 

by the contractor prior to construction.    

Recommendations 

Based on the desk top review and the results of the current investigations, it is considered that 

the potential risks from disturbance and exposure of potential contamination within the site can 

be managed development of a CSMP as part of the Construction Environmental Management 

Plan, which would include requirements for: 

 Stockpiling soils away from sensitive receptors such as waterways and drainage lines 

 Testing of soils to assess suitability if they are to be placed near sensitive receptors 

 Waste management  

 Management and safe guarding procedures for UXO waste 

 Unexpected contaminated soils finds protocols  

The site has been investigated for contamination as detailed in this report. However, a degree of 

uncertainty is inherent in any site contamination investigation and a potential exists for 

undetected contaminated soils, wastes or hazardous building materials to be identified during 

any future works that disturb the ground surface. In particular, there is a potential for unidentified 

contaminated materials to be present under areas of the site not investigated or in any fill 

materials that may be present on site. Indications of potential contamination may include:  

 Stained or discoloured fill, soils or seepage water 

 Construction/demolition wastes such as concrete, bricks, timber, tiles, fibre cement 

sheeting, fragments and pipes 

 General rubbish such as plastic, glass, packaging 

 Imported materials such as ash or slag or coal chitter 

Should unexpected contaminated soils be identified during any future ground works, advice 

should be sought from a suitably qualified environmental consultant and any additional 

investigations/remediation be completed in general accordance with guidelines developed or 

endorsed by NSW EPA. 
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10. Limitations 

This report has been prepared by GHD for Hunter Water Corporation (Hunter Water) and may 

only be used and relied on by Hunter Water for the purpose agreed between GHD and the 

Hunter Water as set out in Section 1.2 of this report. 

GHD otherwise disclaims responsibility to any person other than Hunter Water arising in 

connection with this report. GHD also excludes implied warranties and conditions, to the extent 

legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 

specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 

encountered and information reviewed at the date of preparation of the report. GHD has no 

responsibility or obligation to update this report to account for events or changes occurring 

subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 

made by GHD described in this report. GHD disclaims liability arising from any of the 

assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Hunter Water and others 

who provided information to GHD (including Government authorities), which GHD has not 

independently verified or checked beyond the agreed scope of work. GHD does not accept 

liability in connection with such unverified information, including errors and omissions in the 

report which were caused by errors or omissions in that information. 

The opinions, conclusions and any recommendations in this report are based on information 

obtained from, and testing undertaken at or in connection with, specific sample points. Site 

conditions at other parts of the site may be different from the site conditions found at the specific 

sample points. 

Investigations undertaken in respect of this report are constrained by the particular site 

conditions, such as the location of buildings, services and vegetation. As a result, not all 

relevant site features and conditions may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may 

change after the date of this Report. GHD does not accept responsibility arising from, or in 

connection with, any change to the site conditions. GHD is also not responsible for updating this 

report if the site conditions change. 
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Appendix A – Figures 
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coal fragments, (fill/disturbed).
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is fine to coarse grained, sub-rounded, with clay, (residual).
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sand is fine to coarse grained, with silt, trace of clay,
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End of borehole at 1.65 metres.
Refusal

AD
/V

-
-

VD

VD

D
D
D

D

MATERIAL

Description

Logged by : D. Cooper

BOREHOLE LOG SHEET

3/9/2018 Date Completed :  3/9/2018
Note: * indicates signatures on original

issue of log or last revision of logDRILLING

Date Started :

D
ril

lin
g 

M
et

ho
d

H
ol

e 
Su

pp
or

t
\ C

as
in

g

W
at

er

Sa
m

pl
es

 &
 T

es
ts

D
ep

th
 / 

(R
L)

 m
et

re
s

G
ra

ph
ic

 L
og

U
SC

 S
ym

bo
l SOIL TYPE, colour, structure, minor components (origin),

and
ROCK TYPE, colour, grain size, structure,

weathering, strength

1

2

3

4

5

6

7

8

See standard sheets for
details of abbreviations
& basis of descriptions

Job No.

SC
AL

E 
(m

)

Client :

Project :

Location :

Position :

Rig Type : Mounting: Driller : M. SawyerTruck

HOLE No.  BH304

22-19573

Processed :  HAL
Checked :    AWJ
Date:   20/09/2018

Angle from Horiz. : 90°

SHEET  1  OF  1

Scout

Hunter Water Corporation
Belmont Temporary Desalination Plant
Belmont WWTP, NSW

Surface RL:

Contractor : Total Drilling Pty Ltd
376691.0 E  6346471.0 N

G
EO

_B
O

R
EH

O
LE

  2
21

95
73

02
 B

EL
M

O
N

T 
TE

M
P 

D
P.

G
PJ

  G
H

D
_G

EO
_T

EM
PL

AT
E.

G
D

T 
 3

/1
0/

18

M
oi

st
ur

e 
C

on
di

tio
n

C
on

si
st

en
cy

 /
D

en
si

ty
 In

de
x

Comments/
Observations

GHD GEOTECHNICS

CONSULTING  GEOTECHNICAL  ENGINEERS  AND  GEOLOGISTS

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988   E:  ntlmail@ghd.com



-

SW

ML

SW

0.48

1.70

2.20

5.00

Dx4
Dx3

D
 SPT
5/5/7
N=12

D
 SPT
3/3/4
N=7

D

D

D
 SPT
3/4/6
N=10

D

D

D
D

 SPT
2/2/3
N=5

D

D

N
il

0.60m

FILL,Silty SAND, dark brown-black, fine to coarse grained,
trace of fine to medium grained, sub-rounded gravel, (fill).

SAND, pale yellow brown, fine to coarse grained, (aeolian).

SILT, dark brown, low plasticity, abundant organics, strong
organic odour, (peat).

SAND, grey, fine to coarse grained, trace of silt,
(marine/estuarine?).
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coarse grained, trace of coal fragments, (fill).
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SW

SW

0.03

0.30

1.40

3.50

5.00

Dx3
Dx2

Dx3
D

 SPT
2/4/3
N=7

D
D

 SPT
2/2/3
N=5

D

D

D

D
 SPT
2/3/3
N=6

D

D

D

D
 SPT

5/11/18
N=29

D

D

N
il 2.40m

FILL, Silty SAND, brown to pale grey, fine to coarse grained,
trace fine to medium grained, sub-rounded gravel, trace coal
chitter, (fill).
SAND, pale grey to pale yellow brown, fine to coarse grained,
trace rootlets, trace silt, (topsoil).
SAND, pale yellow to brown, fine to coarse grained, (aeolian).

SAND, grey, fine to coarse grained, with silt,
(marine/estuarine?).

2.20m, becoming brown, trace of silt.

SAND, pale grey, fine to coarse grained, trace of shells,
(marine/estuarine?).

End of borehole at 5 metres.
Target Depth
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D-
VD
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W
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SW

0.20

0.45

5.00

Dx3
Dx2

Dx3

D
 SPT
4/4/4
N=8

D
D

 SPT
2/3/3
N=6

D

D

D

D
 SPT
3/6/7
N=13

D

D

D

D
 SPT
4/8/7
N=15

D

D

N
il

0.40m

FILL, SAND, grey, fine to coarse grained, with fine to coarse
grained, sub-rounded to sub-angular gravel, with silt,
(alluvium).
SAND, brown, fine to coarse grained, with silt,
(marine/estuarine?).
SAND, grey to brown, fine to coarse grained, trace of silt,
trace of fine grained, sub-rounded gravel,
(marine/estuarine?).

1.90m, becoming grey.

End of borehole at 5 metres.
Target Depth
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-

MD-
D

D

M

W
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SW
0.40

5.00

Dx3
Dx2

Dx3

D
 SPT
4/3/4
N=7

D
D

 SPT
3/3/4
N=7

D

D

D

D
 SPT
2/3/6
N=9

D

D

D

D
 SPT
6/4/5
N=9

D

D

N
il

0.5m

FILL, Clayey SAND, brown, fine to coarse grained (fill).
0.10m, becoming with fine to coarse grained, sub-rounded to
sub-angular gravel.
0.20-0.30m, concrete across entirety of hole.
SAND, grey, fine to coarse grained, trace of silt,
(marine/estuarine?).
0.80m, becoming pale yellow brown to grey.

1.50m, becoming grey.

End of borehole at 5 metres.
Target Depth
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MD

M

M

MATERIAL

Description
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SM

SW

ML

SW

0.70

0.90

1.40

1.80

5.00

Dx3
Dx2

Dx3

D
 SPT
2/3/4
N=7
Dx3

D
 SPT
3/3/2
N=5

D

D

D

D
 SPT
1/1/1
N=2

D

D

D

D
 SPT
2/3/3
N=6

D

D

N
il

0.8m

FILL,, Silty SAND, brown, fine to coarse grained, with fine to
coarse grained, sub-rounded to sub-angular gravel, trace coal
and concrete fragments, (fill).

Silty SAND, dark grey, fine to coarse grained,
(marine/estuarine?).
SAND, grey, fine to coarse grained, (marine/estuarine?).

Sandy SILT, dark grey, low plasticity, sand is fine to coarse
grained, abundant of organics, (estuarine).

SAND, grey, fine to coarse grained, with silt, (estuarine).

2.60m, becoming trace of silt.

End of borehole at 5 metres.
Target Depth
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VS-
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MD
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M
W
W

W

W
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Description
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SW
SW

SM

SW

0.02

0.90

1.20

Dx3
Dx2

Dx2

D
 SPT
2/3/4
N=7
Dx2

D
 SPT
3/3/5
N=8

D

D
 SPT
3/4/6
N=10

D
 SPT

6/9/12
N=21

SPT
2/7/10
N=17

D
 SPT

10/20/25
N=45

N
il

0.95m

SAND, dark grey, fine to coarse
grained, with silt, (topsoil).
SAND, pale yellow brown, fine to
coarse grained, (aeolian).
0.49-0.50m, dark grey, silty sand
layer.
0.50m, trace fine, sub-rounded
gravel.
Silty SAND, dark grey, fine to
coarse grained, (fill/alluvium).
SAND, grey, fine to coarse
grained, (marine?).

AD
/T

H
ol

lo
w

 F
lig

ht
 A

ug
er

Monument cover, well
cap @ 0.95m agl
Concrete

Backfill

50mm PVC casing

Bentonite

5 mm Specialised
Sand Backfill

-
MD

-

MD

D

VD

D
D-
M

M

W

W

MATERIAL

Description
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SW

SPT
8/15/25

for
120mm

N=ref

SPT
5/12/21

N=33

SAND, as previous.

H
ol

lo
w

 F
lig

ht
 A

ug
er

5 mm Specialised
Sand Backfill

50mm PVC Screen
Pipe

5 mm Specialised
Sand Backfill

VDW
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SW

SW

SW

16.30

17.50

20.00

D
 SPT

7/16/25
for

135mm
N=ref

D
 SPT

8/16/25
for

125mm
N=ref

SAND, as previous.

SAND, grey, fine to coarse
grained, trace clay,
(estuarine/marine?).

SAND, grey, fine to coarse
grained, trace of fine grained,
sub-rounded gravel,
(marine/estuarine?).

End of borehole at 20 metres.

H
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ht
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ug
er

5 mm Specialised
Sand Backfill

Base of piezo @ 20m
bgl

VD

VD
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W
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W
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SW

SW

SW

SW

0.80

1.30

1.70

2.70

Dx3
Dx2

Dx2
D

 SPT
2/3/4
N=7

D
D

 SPT
3/4/5
N=9
Dx2

SPT
3/3/4
N=7

D
 SPT
3/5/7
N=12

D
 SPT
2/3/4
N=7

D
 SPT

3/13/22
N=35

N
il

2.3m

FILL, SAND, brown to grey, fine
to coarse grained, with silt,
abundant rootlets, trace
plastic(band aid), (fill).

FILL, SAND, pale yellow brown,
fine to coarse grained, trace
wire, (fill).

SAND, pale yellow brown, fine to
coarse, (aeolian).

SAND, brown to grey, fine to
coarse grained, with silt
(alluvium).

SAND, grey, fine to coarse
grained, trace of shells
(marine?).
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/T

H
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lo
w

 F
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ht
 A

ug
er

Monument cover, well
cap @ 1.0 m agl
Concrete
Bentonite

50mm PVC casing

Backfill

Bentonite

5 mm Specialised
Sand Backfill
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SW
19.00

22.00

D
SPT

7/18/25
for
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N=ref

D

D
 SPT

14/24/25
for

120mm
N=ref

SAND, as previous.

SAND, pale grey, fine to coarse
grained, trace fines (clay),
(marine/estuarine?)

End of borehole at 22 metres.
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SW

SM

SW

0.50

1.80

Dx3
Dx2

Dx2
D

 SPT
2/1/3
N=4
Dx2

D
 SPT
2/3/3
N=6
Dx2

D
 SPT
3/5/6
N=11

D
 SPT

5/8/12
N=20

D
 SPT

6/9/12
N=21

SPT
7/11/17

N=28

N
il 1.3m

SAND, pale yellow brown, fine to
coarse grained, (aeolian).

Silty SAND, dark grey to brown,
fine to coarse grained, organic
odour, (alluvium).
0.70m, minor zones of sand,
trace of silt.

SAND, grey fine to coarse
grained, (marine?).

5.30-5.35m, trace of fine
grained, sub-rounded to rounded
gravel.

AD
/T

W
as

hb
or

in
g

Monument cover, well
cap @ 0.8m agl
Concrete
Concrete

Backfill
50mm PVC casing

Bentonite

5 mm Specialised
Sand Backfill
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SW

D
 SPT

14/19/25
N=44

D
 SPT

13/21/25
for

145mm
N=ref

D
 SPT

19/25 for
120mm

N=ref

SAND, as previous.

W
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hb
or

in
g

5 mm Specialised
Sand Backfill

5 mm Specialised
Sand Backfill

VDW
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SAND, as previous.

CLAY, grey, medium to high
plasticity (w>PL), trace charcoal,
(estaurine?).

W
as

hb
or

in
g

5 mm Specialised
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VSt PP on SPT sample

=320-380 kPa
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CLAY, as previous.

End of borehole at 41.1 metres.
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-
-

SW

SW

SW

0.10

0.70

1.70

2.00

Dx3
Dx2

Dx2

D
 SPT
3/4/6
N=10

Dx2
D

 SPT
5/5/5
N=10

D
 SPT
3/4/6
N=10

D
 SPT
4/5/7
N=12

D
 SPT
4/4/5
N=9

D
 SPT

3/10/18
N=28

N
il

1.5m

FILL, Silty SAND, dark grey, fine
to coarse grained, (fill).
FILL, SAND, brown, fine to
coarse grained, trace of silt, (fill).

SAND, pale yellow brown, fine to
coarse grained, (aeolian).

SAND, brown, fine to coarse
grained, with silt,
(estuarine/marine?).
SAND, grey, fine to coarse
grained, trace of silt, trace of fine
grained, sub-rounded gravel,
(marine?).
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SPT
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for
130mm

N=ref

SAND, as previous.

End of borehole at 20 metres.
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N
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SAND, pale yellow brown, fine to
coarse grained, (aeolian).

SAND, grey, fine to coarse
grained, trace of clayey sand
lenses, (marine/estuarine?).
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7/17/25
for

140mm
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SPT
10/19/25

for
100mm

N=ref

N
il

SAND, as previous.

8.5m, becoming dark grey, trace
silt.

9.5m, becoming grey, no silt.

14.5m, trace of fine grained,
sub-rounded to rounded gravel.
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SPT
6/18/25

for
100mm

N=ref

N
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SAND, as previous.

End of borehole at 20.5 metres.
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20.5m

VDW

MATERIAL

Description

Logged by : D. Cooper

BOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER

28/8/2018 Date Completed :  28/8/2018
Note: * indicates signatures on original

issue of log or last revision of logDRILLING

Date Started :

D
ril

lin
g 

M
et

ho
d

H
ol

e 
Su

pp
or

t
\ C

as
in

g

W
at

er

Sa
m

pl
es

 &
 T

es
ts

D
ep

th
 / 

(R
L)

 m
et

re
s

G
ra

ph
ic

 L
og

U
SC

 S
ym

bo
l SOIL TYPE, colour, structure, minor

components (origin),
and

ROCK TYPE, colour, grain size,
structure,

weathering, strength

17

18

19

20

21

22

23

24

See standard sheets for
details of abbreviations
& basis of descriptions

Job No.

SC
AL

E 
(m

)

Client :

Project :

Location :

Position :

Rig Type : Mounting: Driller : M. SawyerTrack

HOLE No.  GW105/BH105

22-19573

Processed :  SBO
Checked :    AWJ
Date:   20/09/2018

Angle from Horiz. : 90°

SHEET  3  OF  3

Hanjin D&B

Hunter Water Corporation
Belmont Temporary Desalination Plant
Belmont WWTP, NSW

Surface RL:

Contractor : Total Drilling Pty Ltd
375798.0 E  6342432.0 N

G
EO

_B
O

R
EH

O
LE

  2
21

95
73

02
 B

EL
M

O
N

T 
TE

M
P 

D
P.

G
PJ

  G
H

D
_G

EO
_T

EM
PL

AT
E.

G
D

T 
 3

/1
0/

18

Pi
ez

om
et

er
 L

og

PIEZOMETER

Components

M
oi

st
ur

e 
C

on
di

tio
n

C
on

si
st

en
cy

 /
D

en
si

ty
 In

de
x

Comments/
Observations

GHD GEOTECHNICS

CONSULTING  GEOTECHNICAL  ENGINEERS  AND  GEOLOGISTS

Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastle 2300 Australia
T:  61 2 4979 9999    F:  61 2 4979 9988   E:  ntlmail@ghd.com



SW

D
 SPT
3/3/3
N=6

D
 SPT
2/5/4
N=7

D
 SPT
3/4/5
N=9

D
 SPT
1/1/2
N=3

D
 SPT
3/3/4
N=7

D
 SPT

4/7/10
N=17

N
il

4.1m

SAND, pale yellow brown, fine to
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5.8m, trace silt/clay.
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SAND, as previous.

10.0m, trace shell fragments.
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SAND, as previous.

CLAY, grey, medium to high
plasticity, trace fine to medium
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End of borehole at 20.5 metres.
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N
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4.3m

SAND, yellow-brown, fine to
coarse grained (aeolian).

SAND, grey, fine to coarse
grained, trace of silt, (marine?).

5.5m, trace of clayey sand
zones, dark grey.
5.8m, becoming yellow brown,
trace silt, trace coal/charcoal
fragments.

7.0m, becoming pale grey,
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50mm PVC casing
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5 mm Specialised
Sand Backfill
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SPT
3/10/21

N=31

SAND, as previous.

End of borehole at 20.1 metres.
Target Depth
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Sand Backfill

Base of piezo @
20.5m bgl
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2/3/3
N=6

D
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3/4/5
N=9

D
 SPT
3/4/7
N=11

D
 SPT

4/11/16
N=27

N
il

0.8m

FILL, Sandy GRAVEL, brown,
fine to coarse grained,
sub-rounded to sub-angular,
sand is fine to to coarse grained,
with silt, trace of slag (fill).

SAND, brown, fine to coarse
grained, with silt (estuarine?).

SAND, grey, fine to coarse
grained (marine?).

7.0m, becoming trace of brown
zones, trace silt.
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Monument cover, well
cap @ 0.8m agl
Concrete

Backfill

50mm PVC casing

Bentonite

5 mm Specialised
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11.90
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8/13
 20

N=33

D
 SPT

6/13/21
N=34

SAND, as previous.

SAND, brown, fine to coarse
grained, trace of silt (marine).

SAND, grey, fine to coarse
grained, (marine).
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19.23

20.50

D
 SPT

9/22/25
for

105mm
N=ref

D
 SPT

20/25 for
130mm

N=ref

SAND, as previous.

16.4m, trace of orange-brown
clayey sand bands.

SAND, grey with black speckles,
fine to medium grained, trace of
clay, (marine/estuarine?).

End of borehole at 20.5 metres.
Target Depth

H
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 F
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ht
 A

ug
er

Base of piezo @
20.5m
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SP

SP

D

D

M

M

M
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VL-
L

MD

VL-
L

L-
MD

Dx2

Dx2

B

Dx2

D

B

0.20

1.40

1.60

2.00

G
N

E

FILL, Silty SAND, brown, fine to coarse grained, trace
fine to coarse grained, sub-rounded to sub-angular
gravel, trace fibro (possible asbestos) fragments, (fill).
SAND, yellow brown, fine to coarse grained (aeolian).

SAND, dark grey, fine to coarse grained, with silt
(marine?).

SAND, grey, fine to coarse grained (marine?).

End of test pit at 2 metres.
Collapsing to 1.50m.

Hunter Water Corporation
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Belmont WWTP, NSW SHEET OF1
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5T Excavator with 450mm bucket
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weathering / alteration, defects
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Hunter Water Corporation job no 22/19573 
Belmont Temporary Desalination Plant file ref  
GEOTECHNICAL INVESTIGATION scale N/A 
TESTPIT PHOTOGRAPHS – TP101 date 06/09/18 

 

 

 

 
 



-

-

SW

M

M

M

W

0.8m
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VL-
L

L-
MD

Dx2

Dx2

B
 D

D

D

D

0.20

0.40

2.00

FILL, SAND, brown to grey, fine to coarse grained, with
silt (fill/disturbed).

FILL, CLAY, brown, low to medium plasticity, with fine to
coarse grained sand, abundant rootlets (fill/disturbed).

SAND, grey, fine to coarse grained, trace of silt, organic
odour (marine?).

0.60m, pale grey, becoming trace of silt.

0.90m, becoming grey.

1.50m, becoming brown to grey.

End of test pit at 2 metres.
Hole collapsing.
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Appendix C – Field and laboratory QA/QC program 
Overview 

QA and QC practices were applied to data gathering and subsequent sample handling 
procedures. These were designed to provide control over both field and laboratory operations. 
Additionally, the analytical laboratories completed their own internal QA procedures (as required 
by NATA registration) during the analysis of samples. Details of the QA/QC program are 
described below. 

Field QC sampling 

All fieldwork was conducted in general accordance with the GHD SOP. The SOP ensures that 
all samples are collected by a set of uniform and systematic methods.  

The SOP describes field activities including: 

 Implemented decontamination procedures 

 Sample identification procedures 

 Information requirements for soil logs 

 Chain of Custody information requirements 

 Sample duplicate frequency 

Field Investigation QA/QC results- Soil 

Field QA/QC 

Field QA/QC procedures used during the proposal comprised: 

 Blind duplicates: These are prepared in the field by duplicating the original sample and 
placing two equivalent portions into two separate containers. The duplicate samples are 
analysed for the identical set of parameters requested for the corresponding original 
sample. For the blind duplicate sample pairs, relative percentage differences (RPD) are 
calculated. Blind duplicates provide an indication of the analytical precision of the 
proposal laboratory, but may also be affected by factors such as sampling methodology, 
inherent heterogeneity of the sample medium and different laboratory analytical 
techniques. 

Field QC assessment procedure 

Assessment of field QC duplicate samples was undertaken by calculating the Relative Percent 
Difference (RPD) of duplicate samples. For the purposes of this investigation, an RPD value of 
30% for inorganics and 50% for organics has been considered appropriate for the assessment 
of QC results. A result exceeding this value does not necessarily mean the data is invalid, but 
rather the impact on the data may need to be assessed. 

During soil sampling two intra-laboratory duplicates were analysed by ALS which is NATA 
accredited for the analysis requested. Duplicates and their primary sample pairs are listed below 
in Table C-1.  
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Table C-1 Primary and duplicate sample pairs – Soils  

Duplicate type Primary sample Duplicate  Parameters 
Intra laboratory 
duplicate 

TP106_0.0-0.2 FD20 TRH, BTEX, PAH, heavy metals 

Intra-laboratory 
duplicate 

BH202_0.02-0.2 FD15 TRH, BTEX, PAH, heavy metals 

RPDs were calculated for intra-laboratory duplicate samples as part of the QA/QC program. 
RPDs are presented in Table A, Appendix D. Generally, RPDs were within GHDs nominal rate 
with the exception of arsenic, cadmium, lead and zinc (RPDs ranging between 32% to 45%) for 
duplicate pair BH202_0.02-0.2 and FD15. This sample was collected from sandy gravelly fill 
materials and is considered to be the result of heterogeneity within the fill. The higher results 
have been used for data interpretation.  

Based on the RPDs calculated for the field blind duplicates, the results and precision of the data 
is considered to be of an acceptable quality upon which to draw conclusions as part of this 
assessment. 

Laboratory QA/QC control 

Laboratory QA 

The analytical laboratories undertook the analyses utilising their own internal procedures and 
test methods (for which they are NATA accredited) and in accordance with their own quality 
assurance system which forms part of their NATA accreditation. 

Laboratory QC procedures 

Laboratory QC procedures typically included analysis of the following: 

 Laboratory duplicate samples: The analytical laboratory collects duplicate sub-samples 
from one sample submitted for analytical testing at a rate equivalent to 1 in 20 samples 
per analytical batch, or one sample per batch if less than twenty samples are analysed in 
a batch. A laboratory duplicate provides data on analytical batch and the analytical 
precision (repeatability) of the test result. 

 Spiked samples: An authentic field sample is spiked by adding an aliquot of known 
concentration of the target analyte(s) prior to sample extraction and analysis. A spike 
documents the effect of the sample matrix on the extraction and analytical techniques. 

 Certified reference standards: A reference standard of known (certified) concentration 
is analysed along with a batch of samples. The Certified Reference Standard provides an 
indication of the analytical accuracy of the test method. 

 Surrogate standard/spikes: These are organic compounds which are similar to the 
analyte of interest in terms of chemical composition, extractability, and chromatographic 
conditions (retention time), but which are not normally found in environmental samples. 
These surrogate compounds are spiked into blanks, standards and samples submitted for 
organic analyses by gas-chromatographic techniques prior to sample extraction. They 
provide a means of checking that no gross errors have occurred during any stage of the 
test method leading to significant analyte loss. 

 Laboratory blank: Usually an organic or aqueous solution that is as free as possible of 
analyte of interest to which is added all the reagents, in the same volume, as used in the 
preparation and subsequent analysis of the samples. The reagent blank is carried 
through the complete sample preparation procedure and contains the same reagent 
concentrations in the final solution as in the sample solution used for analysis. The 
reagent blank is used to correct for possible contamination resulting from the preparation 
or processing of the sample. 
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Laboratory QC results are presented in Appendix E. 

Methodology used to assess QC results 

The results of the field and laboratory QC samples were assessed to determine: 

 The quality of the data generated 

 Whether the data meets the objectives of the study 

 Whether the data is acceptable for the intended use 

Laboratory QC assessment procedure 

The individual laboratories undertake assessment of laboratory QC internally. Duplicates are 
assessed by calculating the RPD. Percent Recovery (PR) is used to assess spiked samples and 
surrogate standards. Acceptable values for RPD and PR can vary depending on the type of 
analyte tested, concentrations of analytes, and sample matrix. 

Certified Reference Standards and Materials are analysed by comparing the test result to the 
certified concentration plus or minus a certified tolerance. Certified tolerances vary depending 
on the type of analyte tested and the certified concentration of the analyte. 

Laboratory QA/QC results- Soil 

The NATA certified laboratory results sheets, as presented in Appendix E, refer to a quality 
control program comprising the analysis of spikes, blanks and duplicate samples. Generally, the 
results reported indicate that the laboratory was achieving levels of performance within their 
recommended control limits during the period when the samples from this program were 
analysed. The laboratory QA/QC outliers are listed in Table D-2. 

Table C-2 Laboratory QA/QC Exceedance Summary - Soils 

Batch Analyte/sample Issue Comment 
EB1826927 
ES1823856 
ES1825384 

No outliers identified 

ES1824374 Zinc in anonymous 
sample (lab ID 
ES1824297-002) 

Matrix spike recovery not 
determined as background 
level was greater than or 
equal to 4x spike level 

Zinc present in sample at 
elevated concentrations 
more than 4x LOR. This 
single outlier not 
considered to be 
significant. 

ES1825728 PAHs for lab 
duplicate of 
BH304_0.0-0.2  

RPD exceeding LOR 
based limits (40.4%) 

All analytical results for 
total PAHs below the 
laboratory limit of 
reporting or relevant 
criteria. Exceedence not 
considered significant.  

PAH, TPH, TRH and 
BTEXN in 
BH104_0.0-0.2 and 
BH104_0.2-0.3 

Extraction and analysis 
undertaken 22-23 days 
after due date. 

Based on laboratory 
preservation methods, 
holding time exceedance 
is not considered 
significant 

Total recoverable 
mercury in 
BH104_0.0-0.2 and 
BH104_0.2-0.3 

Extraction and analysis 
undertaken 9-10 days after 
due date. 

Based on laboratory 
preservation methods, 
holding time exceedance 
is not considered 
significant 
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Batch Analyte/sample Issue Comment 
ES1826044 PAHs for lab 

duplicate of 
BH201_0.0-0.2 

RPD exceeding LOR 
based limits (54.5%) 

All analytical results for 
total PAHs below the 
laboratory limit of 
reporting or relevant 
criteria. Exceedence not 
considered significant.  

pH 
extraction/preparation 
for BH201_0.0-0.2 
and BH303_0.0-0.2 

Extraction undertaken 8 
days after due date. 

Exceedence not 
considered significant. 

TPH, TRH and 
BTEXN in 
BHA303_0.0-0.2, 
BH201_0.0-0.2, 
BH202_0.02-0.2, 
FD15, BH304_0.45-
0.5, BHA303_0.45-
0.5, BH201_0.45-0.5, 
BH202_0.45-0.5, 
BH304_0.0-0.2, 
BH303_0.0-0.2 

Analysis undertaken 1 day 
after due date. 

All analytical results for 
were below the laboratory 
limit of reporting or 
relevant criteria. 
Exceedence not 
considered significant. 

ES1826547 pH extraction/ 
preparation for 
TP101_0.0-0.2, 
TP101_0.5-0.6, 
TP105_0.0-0.2, 
TP105_0.6-0.7 

Extraction undertaken 6 
days after due date. 

Exceedence not 
considered significant. 

ES1826738 
Amendment 
1 

pH extraction/ 
preparation for 
BH303 2.5-2.95M, 
BH304 0.5-0.95M, 
BH201 4.0-4.45M 

Extraction undertaken 2 
days after due date. 

Exceedence not 
considered significant. 

pH extraction/ 
preparation for 
BH302 4.0-4.45M, 
BHA302 1.0-1.45M 

Extraction undertaken 6 
days after due date. 

Exceedence not 
considered significant. 

Conductivity 
extraction/ 
preparation for 
BH303 2.5-2.95M, 
BH304 0.5-0.95M, 
BH201 4.0-4.45M 

Extraction undertaken 2 
days after due date. 

Exceedence not 
considered significant. 

Conductivity 
extraction/ 
preparation for 
BH302 4.0-4.45M, 
BHA302 1.0-1.45M 

Extraction undertaken 6 
days after due date. 

Exceedence not 
considered significant. 

ES1827112 
Amendment 
1 

pH extraction/ 
preparation for 
BH202_2.5-2.95M 

Extraction undertaken 9 
days after due date. 

Exceedence not 
considered significant. 

Conductivity 
extraction/ 
preparation for 
BH202_2.5-2.95M 

Extraction undertaken 9 
days after due date. 

Exceedence not 
considered significant. 

Based on a review of the laboratory QA/QC data, it is considered that the analytical results are 
reasonably representative of site conditions at the time of this assessment. Where outliers were 
noted above, they were considered to be attributed to soil sample heterogeneity. 
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Appendix D – Analytical results tables 
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% pH Units meq/100g Fibres g 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 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 
EQL 0.1 0.1 0.1 5 0.1 5 1 2 5 5 0.1 2 5 0.2 0.5 0.5 0.5 10 10 50 50 100 100 50 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 0.05 0.05 0.05 0.05 0.05 0.05 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 0.1 
NEPM 2013 EIL/ACL-Urban Residential- Public Open Space 0-2m 100 250 95 1,100 30 230 170 180 180 
NEPM 2013 EIL/ACL-Commerical/industrial 0-2m 160 420 140 1800 55 360 
NEPM 2013 Table 1B(6) ESL Urban residential/open space (coarse) 50 85 70 105 180 120 300 2800 0.7 
NEPM 2013 Table 1B(6) ESL Commercial/industrial (coarse) 75 135 165 180 215 170 1700 3300 1.4 
NEPM 2013 Table 1A(1) HIL C Rec 300 90 300 17,000 600 80 1,200 30,000 300 3 10 70 400 340 20 10 10 400 1 
NEPM 2013 Table 1A(1) HIL D Comm/Ind 3,000 900 3,600 240,000 1,500 730 6,000 400,000 4,000 40 45 530 3,600 2,000 100 50 80 2,500 7 
CRC Care Table 4 Direct Contact HSL C Rec/open space 120 18,000 5,300 15,000 5,100 3,800 5,300 7,400 1,900 
CRC Care Table 4 Direct Contact HSL D Commerical Industrial 430 99,000 27,000 81,000 26,000 20,000 27,000 38,000 11,000 

Date Field ID Sample Type 
Plant Site and Intake 

29/08/2018 BH101_0.0-0.2 Normal <1.0 - - No No <5 <1 <2 <5 <5 <0.1 <2 32 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

29/08/2018 BH101_0.45-0.5 Normal 4.6 - - - - <5 <1 <2 <5 <5 <0.1 <2 16 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

17/08/2018 BH102_0.0-0.2 Normal 14.2 - - - - <5 <1 7 86 36 0.6 <2 106 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 420 180 600 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

17/08/2018 BH102_0.5-0.6 Normal 9.8 - - - - <5 <1 2 24 7 0.1 <2 43 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 130 <100 130 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

17/08/2018 BH103_0.0-0.2 Normal 1.3 - - No No <5 <1 <2 <5 <5 <0.1 <2 19 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

17/08/2018 BH103_0.5-0.6 Normal 25.2 - - - - <5 <1 2 11 <5 <0.1 <2 16 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

31/07/2018 BH104_0.0-0.2 Normal 3.9 - - No No <5 <1 5 72 25 0.4 <2 108 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 350 140 490 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

31/07/2018 BH104_0.2-0.3 Normal 6.2 - - - - <5 1 7 120 36 0.6 2 166 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 600 200 800 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

22/08/2018 BH108_0.0-0.2 Normal - - - No No - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP101_0.0-0.2 Normal 3 6 2.5 - - <5 <1 <2 6 6 <0.1 <2 36 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP101_0.5-0.6 Normal - 6.5 0.4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP102_0.0-0.2 Normal 11 - - - - <5 <1 4 61 16 0.3 <2 38 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP103_0.0-0.2 Normal 5.9 - - - - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP104_0.0-0.2 Normal <1.0 - - - - <5 <1 <2 10 <5 <0.1 <2 29 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP105_0.0-0.2 Normal <1.0 6.6 0.8 - - <5 <1 <2 <5 <5 <0.1 <2 21 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP103 0.5-0.6M Normal 28.4 6.5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP105_0.6-0.7 Normal - 6.7 8.4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP103 1.0-1.1M Normal 14.6 5.7 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 TP106_0.0-0.2 Normal 14.9 - - No No 25 <1 5 194 246 <0.1 <2* 3,130 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

6/09/2018 FD20 Field Duplicate 13.8 - - - - 20 <1 5 206 287 <0.1 3 3,740 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

RPD 8 - - - - 22 - 0 6 15 - 40 18 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

17/08/2018 
COMP 1 (BH102_0.0-0.2, 
BH103_0.0-0.2) 

Composite (2 
Samples) 5.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.05 <0.05 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.05 0.06 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.2 <0.1 

30/08/2018 
COMP 2 (BH101_0.0-0.2, 
BH104_0.0-0.2) 

Composite (2 
Samples) 2.8 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <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 <0.1 

Water Connection 
30/08/2018 BH301_0.0-0.2 Normal 6.3 - - - - <5 <1 2 7 8 <0.1 2 22 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 <0.5 1.5 <0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH301_0.45-0.5 Normal 9.2 - - - - 9 <1 5 13 18 <0.1 6 21 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 100 <100 100 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.7 <0.5 <0.5 <0.5 1.3 <0.5 2 <0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH302_0.0-0.2 Normal 9.5 - - - - 6 <1 3 14 9 <0.1 4 29 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 0.6 <0.5 0.6 <0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH302_0.2-0.3 Normal 5.6 - - - - <5 <1 5 10 11 <0.1 4 52 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 0.6 <0.5 0.6 <0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH302 4.0-4.45M Normal 32.6 5.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4/09/2018 BH303_0.0-0.2 Normal 12.6 6 14 - - 8 <1 6 12 34 <0.1 3 125 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

3/09/2018 BH303 2.5-2.95M Normal 18.8 6.2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4/09/2018 BH304_0.0-0.2 Normal 10.4 - - - - <5 1 4 6 87 <0.1 3 92 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 100 <100 100 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

4/09/2018 BH304_0.45-0.5 Normal 9.7 - - - - 6 2 4 <5 63 <0.1 <2 103 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

3/09/2018 BH304 0.5-0.95M Normal 7.8 5.6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

14/08/2018 BH305_0.0-0.2 Normal 6.4 - - No No <5 <1 3 <5 7 <0.1 3 11 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

14/08/2018 BH305_0.9-1.0 Normal 16.1 - - - - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH306_0.0-0.2 Normal 5.6 - - - - 7 <1 16 16 20 <0.1 13 69 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 0.6 <0.5 0.6 <0.5 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BH306_0.2-0.3 Normal 13.6 - - - - <5 <1 6 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

31/08/2018 

COMP 3 (BH301_0.0-0.2, 
BH302_0.0-0.2, BH306_0.0-
0.2) 

Composite (3 
Samples) 6 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <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 <0.1 

14/08/2018 BHA301_0.0-0.2 Normal <1.0 - - - - <5 <1 <2 <5 8 <0.1 <2 30 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

14/08/2018 BHA301_0.5-0.7 Normal 2.4 - - - - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA302_0.0-0.2 Normal 7.3 - - - - 6 <1 4 18 23 <0.1 <2 168 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA302_0.2-0.3 Normal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA302_0.45-0.5 Normal 24.7 - - - - 6 <1 9 <5 <5 <0.1 3 <5 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA302 1.0-1.45M Normal 18.1 4.5 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4/09/2018 BHA303_0.0-0.2 Normal 26.8 - - - - 9 <1 8 39 54 <0.1 8 289 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

4/09/2018 BHA303_0.45-0.5 Normal 21.3 - - - - <5 <1 2 <5 <5 <0.1 <2 7 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <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 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA304_0.0-0.2 Normal 6.8 - - No No 7 <1 8 16 100 <0.1 6 144 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 <100 <100 <50 <0.5 <0.5 <0.5 0.5 0.8 1 <0.5 0.8 0.6 <0.5 1.7 <0.5 <0.5 0.5 0.6 1.6 8.1 1 - - - - - - - - - - - - - - - - - - - - - - - - - -

30/08/2018 BHA304_0.45-0.5 Normal 6.2 - - - - 15 <1 6 33 148 <0.1 5 282 <0.2 <0.5 <0.5 <0.5 <10 <10 <50 <50 170 150 320 <0.5 <0.5 <0.5 <0.5 0.6 0.6 <0.5 0.5 0.5 <0.5 1.2 <0.5 <0.5 <0.5 0.8 1.3 5.5 0.7 - - - - - - - - - - - - - - - - - - - - - - - - - -

18/09/2018 
COMP 4 (TP101_0.0-0.2, 
TP103_0.0-0.2, TP105_0.0-0.2, 
TP106_0.0-0.2) 

Composite (4 
Samples) 

5.3 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <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 <0.1 

18/09/2018 
COMP 5 (TP101_0.5-0.6, 
TP103_0.5-0.6, TP105_0.6-0.7, 
TP106_0.6-0.7) 

Composite (4 
Samples) 

15.1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <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 <0.1 

Bold/Italic RPD % >30% inorganics or >50% organics 
* Where one result is below the LOR, a value equal to the LOR has been used to calculate the RPD. 

Note Samples were collected and analysed from locations BH201 and BH202 but were not reported as part of this project as they are outside the project area. 

\\ghdnet\ghd\AU\Newcastle\Projects\22\19573\Tech\Contam\esdat\Soil results table 1/10/2019 
1 



 

Appendix D 
Table B

Indicative Waste Classification

Hunter Water Corporation
Belmont Temporary Desalination Plant Environmental Impact Statement
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% Yes/ No 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

EQL 0.1 5 5 1 2 5 5 0.1 2 5 0.2 0.5 0.5 0.5 0.5 0.5 10 50 0.5 0.5 0.05 0.1
NSW EPA (2014) General Solid Waste CT1 100 20 100 100 4 40 10 288 600 1,000 650 10,000 0.8 200 60 50
NSW EPA (2014) Restricted Solid Waste CT2 400 80 400 400 16 160 40 1,152 2,400 4,000 2,600 40,000 3.2 800 240 50
Location 
Code Date Field ID
BH101 29/08/2018 BH101_0.0-0.2 <1.0 No <5 <1 <2 <5 <5 <0.1 <2 32 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH101 29/08/2018 BH101_0.45-0.5 4.6 - <5 <1 <2 <5 <5 <0.1 <2 16 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH102 17/08/2018 BH102_0.0-0.2 14.2 - <5 <1 7 86 36 0.6 <2 106 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 500 <0.5 <0.5 - -
BH102 17/08/2018 BH102_0.5-0.6 9.8 - <5 <1 2 24 7 0.1 <2 43 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH103 17/08/2018 BH103_0.0-0.2 1.3 No <5 <1 <2 <5 <5 <0.1 <2 19 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH103 17/08/2018 BH103_0.5-0.6 25.2 - <5 <1 2 11 <5 <0.1 <2 16 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH104 31/07/2018 BH104_0.0-0.2 3.9 No <5 <1 5 72 25 0.4 <2 108 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 420 <0.5 <0.5 - -
BH104 31/07/2018 BH104_0.2-0.3 6.2 - <5 1 7 120 36 0.6 2 166 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 710 <0.5 <0.5 - -
BH108 22/08/2018 BH108_0.0-0.2 - No - - - - - - - - - - - - - - - - - - - -
BH301 14/08/2018 BHA301_0.0-0.2 <1.0 - <5 <1 <2 <5 8 <0.1 <2 30 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH301 14/08/2018 BHA301_0.5-0.7 2.4 - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH301 30/08/2018 BH301_0.0-0.2 6.3 - <5 <1 2 7 8 <0.1 2 22 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 1.5 - -
BH301 30/08/2018 BH301_0.45-0.5 9.2 - 9 <1 5 13 18 <0.1 6 21 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 2.0 - -
BH302 30/08/2018 BH302_0.0-0.2 9.5 - 6 <1 3 14 9 <0.1 4 29 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 0.6 - -
BH302 30/08/2018 BH302_0.2-0.3 5.6 - <5 <1 5 10 11 <0.1 4 52 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 0.6 - -
BH303 4/09/2018 BH303_0.0-0.2 12.6 - 8 <1 6 12 34 <0.1 3 125 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH304 4/09/2018 BH304_0.0-0.2 10.4 - <5 1 4 6 87 <0.1 3 92 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH304 4/09/2018 BH304_0.45-0.5 9.7 - 6 2 4 <5 63 <0.1 <2 103 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH305 14/08/2018 BH305_0.0-0.2 6.4 No <5 <1 3 <5 7 <0.1 3 11 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH305 14/08/2018 BH305_0.9-1.0 16.1 - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BH306 30/08/2018 BH306_0.0-0.2 5.6 - 7 <1 16 16 20 <0.1 13 69 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 0.6 - -
BH306 30/08/2018 BH306_0.2-0.3 13.6 - <5 <1 6 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BHA302 30/08/2018 BHA302_0.0-0.2 7.3 - 6 <1 4 18 23 <0.1 <2 168 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BHA302 30/08/2018 BHA302_0.45-0.5 24.7 - 6 <1 9 <5 <5 <0.1 3 <5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BHA303 4/09/2018 BHA303_0.0-0.2 26.8 - 9 <1 8 39 54 <0.1 8 289 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BHA303 4/09/2018 BHA303_0.45-0.5 21.3 - <5 <1 2 <5 <5 <0.1 <2 7 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
BHA304 30/08/2018 BHA304_0.0-0.2 6.8 No 7 <1 8 16 100 <0.1 6 144 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 0.8 8.1 - -
BHA304 30/08/2018 BHA304_0.45-0.5 6.2 - 15 <1 6 33 148 <0.1 5 282 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 160 0.6 5.5 - -
TP101 6/09/2018 TP101_0.0-0.2 3.0 - <5 <1 <2 6 6 <0.1 <2 36 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
TP102 6/09/2018 TP102_0.0-0.2 11.0 - <5 <1 4 61 16 0.3 <2 38 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
TP103 6/09/2018 TP103_0.0-0.2 5.9 - <5 <1 <2 <5 <5 <0.1 <2 <5 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
TP104 6/09/2018 TP104_0.0-0.2 <1.0 - <5 <1 <2 10 <5 <0.1 <2 29 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
TP105 6/09/2018 TP105_0.0-0.2 <1.0 - <5 <1 <2 <5 <5 <0.1 <2 21 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -
TP106 6/09/2018 FD20 (TP106_0.0-0.2) 13.8 - 20 <1 5 206 287 <0.1 3 3,740 <0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <50 <0.5 <0.5 - -

17/08/2018 COMP 1 5.2 - - - - - - - - - - - - - - - - - - - <0.05 <0.1
30/08/2018 COMP 2 2.8 - - - - - - - - - - - - - - - - - - - <0.05 <0.1
31/08/2018 COMP 3 6.0 - - - - - - - - - - - - - - - - - - - <0.05 <0.1
18/09/2018 COMP 4 5.3 - - - - - - - - - - - - - - - - - - - <0.05 <0.1
18/09/2018 COMP 5 15.1 - - - - - - - - - - - - - - - - - - - <0.05 <0.1

OCPMetals BTEXN PAHs

Comp. 
samples

TRH - NEPM 
1999
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Appendix E – Laboratory certificates 
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	Structure Bookmarks
	Figure
	Figure
	Figure
	SWSW19.2320.50D SPT9/22/25for105mmN=refD SPT20/25 for130mmN=refSAND, as previous.16.4m, trace of orange-brownclayey sand bands.SAND, grey with black speckles,fine to medium grained, trace ofclay, (marine/estuarine?).End of borehole at 20.5 metres.Target DepthHollow Flight AugerBase of piezo @20.5m-VD-WWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER22/8/2018Date Completed :  22/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate
	-SPSPSPDDMMM-VL-LMDVL-LL-MDDx2Dx2BDx2DB0.201.401.602.00GNEFILL, Silty SAND, brown, fine to coarse grained, tracefine to coarse grained, sub-rounded to sub-angulargravel, trace fibro (possible asbestos) fragments, (fill).SAND, yellow brown, fine to coarse grained (aeolian).SAND, dark grey, fine to coarse grained, with silt(marine?).SAND, grey, fine to coarse grained (marine?).End of test pit at 2 metres.Collapsing to 1.50m.Hunter Water CorporationBelmont Temporary Desalination PlantBelmont WWTP, NSWSHEETOF12
	      Hunter Water Corporation job no 22/19573 Belmont Temporary Desalination Plant file ref  GEOTECHNICAL INVESTIGATION scale N/A TESTPIT PHOTOGRAPHS – TP101 date 06/09/18      
	--SWMMMW0.8m--VL-LL-MDDx2Dx2B DDDD0.200.402.00FILL, SAND, brown to grey, fine to coarse grained, withsilt (fill/disturbed).FILL, CLAY, brown, low to medium plasticity, with fine tocoarse grained sand, abundant rootlets (fill/disturbed).SAND, grey, fine to coarse grained, trace of silt, organicodour (marine?).0.60m, pale grey, becoming trace of silt.0.90m, becoming grey.1.50m, becoming brown to grey.End of test pit at 2 metres.Hole collapsing.Hunter Water CorporationBelmont Temporary Desalination PlantBelmon
	      Hunter Water Corporation job no 22/19573 Belmont Temporary Desalination Plant file ref  GEOTECHNICAL INVESTIGATION scale N/A TESTPIT PHOTOGRAPHS – TP102 date 06/09/18       
	SWSWSWDMM-WM-WM-WW1.2mVLVLVLLMDDx2Dx2Dx2Dx2D0.500.701.90SAND, pale yellow brown, fine to coarse grained(aeolian).SAND, dark grey to black, fine to coarse grained, withsilt, trace clay (estuarine?)SAND, grey to dark grey, fine to coarse grained, trace ofsilt.End of test pit at 1.9 metres.Hole caving in to 0.50m.Hunter Water CorporationBelmont Temporary Desalination PlantBelmont WWTP, NSWSHEETOF122-19573Method of Exploration:Client:Project:Location:Position:MoistureConditionUSCSymbolGraphic LogDepth / (RL)met
	      Hunter Water Corporation job no 22/19573 Belmont Temporary Desalination Plant file ref  GEOTECHNICAL INVESTIGATION scale N/A TESTPIT PHOTOGRAPHS – TP103 date 06/09/18       
	SWSWSWDMWWW1.3mVLVLVLLL-MDMDDx3Dx2 BDx2Dx2B0.600.801.60SAND, pale yellow brown, fine to coarse grained(aeolian).0.45m, becoming grey.SAND, dark grey to black, fine to coarse grained, withsilt, trace clay (marine/estuarine?).SAND, grey, fine to coarse grained (marine?).End of test pit at 1.6 metres.Hole collapsing.Hunter Water CorporationBelmont Temporary Desalination PlantBelmont WWTP, NSWSHEETOF122-19573Method of Exploration:Client:Project:Location:Position:MoistureConditionUSCSymbolGraphic LogDepth / (RL)
	      Hunter Water Corporation job no 22/19573 Belmont Temporary Desalination Plant file ref  GEOTECHNICAL INVESTIGATION scale N/A TESTPIT PHOTOGRAPHS – TP105 date 06/09/18       
	SMSWSWDDMW-VL-LVL-LL-MDMDDx3Dx2BD BDDB0.020.552.20GNEFILL, Silty SAND, dark grey, fine to coarse grained(fill/topsoil).SAND, pale yellow brown, fine to coarse grained(aeolian).SAND, grey, fine to coarse grained, trace silt, (marine?).End of test pit at 2.2 metres.Hole collapsed to 1.20m.Hunter Water CorporationBelmont Temporary Desalination PlantBelmont WWTP, NSWSHEETOF122-19573Method of Exploration:Client:Project:Location:Position:MoistureConditionUSCSymbolGraphic LogDepth / (RL)metres1TEST PIT LOG SHEET5T
	job no 22/19573 file ref scale N/A Hunter Water Corporation Belmont Temporary Desalination Plant GEOTECHNICAL INVESTIGATION TESTPIT PHOTOGRAPHS – TP104 date 06/09/18 
	---SWDDDD-MM---VL-L-LMDDx3Dx2DDx2DDBDBD0.200.600.751.80FILL, Silty SAND, dark grey, fine to coarse grained, withfine to coarse grained, sub-rounded to sub-angulargravel (gravel comprises fragments of asphalt, concrete,bricks and rock) (fill).FILL, CLAY, mottled orange brown and green, mediumplasticity, with fine to coarse, sub-rounded to sub-angulargravel (fill).FILL, SAND, grey to brown, fine to coarse grained, withfine to coarse, sub-rounded to sub-angular gravel, tracecobbles up to 180mm diameter (fill).
	      Hunter Water Corporation job no 22/19573 Belmont Temporary Desalination Plant file ref  GEOTECHNICAL INVESTIGATION scale N/A TESTPIT PHOTOGRAPHS – TP106 date 06/09/18       
	-SWSMSW0.702.703.505.00Dx3Dx2Dx3D SPT 25for20mmN=refDx3D SPT11/14/14N=28DDDD SPT2/4/7N=11DDDD SPT3/5/9N=14DDNil2.1mFILL, Silty SAND, dark grey, fine to coarse grained, with fineto coarse, sub-rounded to sub-angular gravel, trace coalfragments, (fill).0.40m, becoming brown, gravel becoming fine to medium.SAND, grey, fine to coarse grained, (marine/estuarine?).Silty SAND, dark brown, fine to coarse grained,(marine/estuarine?).SAND, grey, fine to coarse grained, trace of silt,(marine/estuarine?).End of borehol
	--SWCL0.200.504.105.00Dx3Dx2Dx3D SPT6/4/6N=10Dx2D SPT6/9/9N=18DDDD SPT3/3/4N=7DDDD SPT2/3/4N=7DDNil2.45mFILL, Sandy GRAVEL, brown, fine to coarse grained,sub-rounded to sub-angular, sand is fine to coarse grained,with silt, (fill).FILL, SAND, dark grey to black, fine to coarse grained, traceof fine to medium grained, sub-rounded to sub-angulargravel, trace of coal fragments, (fill).SAND, grey, fine to coarse grained, trace of dark brownclayey sand lenses (<10mm thick), (marine/estuarine?).1.30m, becoming pa
	---CL0.200.701.805.00Dx3Dx2Dx2D SPT4/4/4N=8Dx3D SPT3/4/3N=7Dx2DDx2DD SPT3/3/4N=7DDDD SPT3/3/3N=6DDNil3.5mFILL, Sandy GRAVEL, brown, fine to coarse, sub-rounded tosub-angular, sand is fine to coarse grained, with silt, (fill).FILL, CLAY, mottled brown, grey and black, low plasticity(w>PL), (fill).0.40m, becoming trace of fine to coarse grained sand.FILL, CLAY, brown mottled orange brown and black, lowplasticity, (w>PL), trace of fine to coarse grained,sub-rounded gravel, trace of fine to coarse grained sand,
	--SWGW0.100.300.901.65Dx3Dx2Dx3D SPT16/15/25for145mm DBN=refSPT 10for50mm DB 8 blowsN=refNilFILL, Silty SAND, grey, fine to coarse grained, (fill).FILL, Sandy GRAVEL, orange brown, fine to coarse grained,sub-rounded, with silt, sand is fine to coarse grained, tracecoal fragments, (fill/disturbed).Gravelly SAND, orange brown, fine to coarse grained, gravelis fine to coarse grained, sub-rounded, with clay, (residual).Sandy GRAVEL, orange brown, fine to coarse, sub-rounded,sand is fine to coarse grained, with 
	-SWMLSW0.481.702.205.00Dx4Dx3D SPT5/5/7N=12D SPT3/3/4N=7DDD SPT3/4/6N=10DDDD SPT2/2/3N=5DDNil0.60mFILL,Silty SAND, dark brown-black, fine to coarse grained,trace of fine to medium grained, sub-rounded gravel, (fill).SAND, pale yellow brown, fine to coarse grained, (aeolian).SILT, dark brown, low plasticity, abundant organics, strongorganic odour, (peat).SAND, grey, fine to coarse grained, trace of silt,(marine/estuarine?).2.50m, becoming trace of shell fragments.End of borehole at 5 metres.Target DepthAD/T-
	-SWSWSWMLSW0.200.301.002.653.105.00Dx3Dx2Dx3D SPT6/5/7N=12DD SPT4/4/5N=9DDDD SPT1/1/0N=1DDDD SPT6/10/11N=21DDNil2.40mFILL, Sandy GRAVEL, brown to dark grey, fine to coarsegrained, sub-rounded to sub-angular, with silt, sand is fine tocoarse grained, trace of coal fragments, (fill).SAND, dark grey, fine to coarse grained, trace of silt,(topsoil).SAND, pale yellow brown, fine to coarse grained, (aeolian).SAND, grey, fine to coarse grained, (marine/estuarine?).Sandy SILT, dark brown, low plasticity, abundant o
	SWSWSWSW0.030.301.403.505.00Dx3Dx2Dx3D SPT2/4/3N=7DD SPT2/2/3N=5DDDD SPT2/3/3N=6DDDD SPT5/11/18N=29DDNil2.40mFILL, Silty SAND, brown to pale grey, fine to coarse grained,trace fine to medium grained, sub-rounded gravel, trace coalchitter, (fill).SAND, pale grey to pale yellow brown, fine to coarse grained,trace rootlets, trace silt, (topsoil).SAND, pale yellow to brown, fine to coarse grained, (aeolian).SAND, grey, fine to coarse grained, with silt,(marine/estuarine?).2.20m, becoming brown, trace of silt.SA
	-SWSW0.200.455.00Dx3Dx2Dx3D SPT4/4/4N=8DD SPT2/3/3N=6DDDD SPT3/6/7N=13DDDD SPT4/8/7N=15DDNil0.40mFILL, SAND, grey, fine to coarse grained, with fine to coarsegrained, sub-rounded to sub-angular gravel, with silt,(alluvium).SAND, brown, fine to coarse grained, with silt,(marine/estuarine?).SAND, grey to brown, fine to coarse grained, trace of silt,trace of fine grained, sub-rounded gravel,(marine/estuarine?).1.90m, becoming grey.End of borehole at 5 metres.Target DepthAD/T-MD-MD-DDMWMATERIALDescriptionLogged
	-SW0.405.00Dx3Dx2Dx3D SPT4/3/4N=7DD SPT3/3/4N=7DDDD SPT2/3/6N=9DDDD SPT6/4/5N=9DDNil0.5mFILL, Clayey SAND, brown, fine to coarse grained (fill).0.10m, becoming with fine to coarse grained, sub-rounded tosub-angular gravel.0.20-0.30m, concrete across entirety of hole.SAND, grey, fine to coarse grained, trace of silt,(marine/estuarine?).0.80m, becoming pale yellow brown to grey.1.50m, becoming grey.End of borehole at 5 metres.Target DepthAD/T-MDMMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET3/9/2
	-SMSWMLSW0.700.901.401.805.00Dx3Dx2Dx3D SPT2/3/4N=7Dx3D SPT3/3/2N=5DDDD SPT1/1/1N=2DDDD SPT2/3/3N=6DDNil0.8mFILL,, Silty SAND, brown, fine to coarse grained, with fine tocoarse grained, sub-rounded to sub-angular gravel, trace coaland concrete fragments, (fill).Silty SAND, dark grey, fine to coarse grained,(marine/estuarine?).SAND, grey, fine to coarse grained, (marine/estuarine?).Sandy SILT, dark grey, low plasticity, sand is fine to coarsegrained, abundant of organics, (estuarine).SAND, grey, fine to coar
	SWSWSMSW0.020.901.20Dx3Dx2Dx2D SPT2/3/4N=7Dx2D SPT3/3/5N=8DD SPT3/4/6N=10D SPT6/9/12N=21SPT2/7/10N=17D SPT10/20/25N=45Nil0.95mSAND, dark grey, fine to coarsegrained, with silt, (topsoil).SAND, pale yellow brown, fine tocoarse grained, (aeolian).0.49-0.50m, dark grey, silty sandlayer.0.50m, trace fine, sub-roundedgravel.Silty SAND, dark grey, fine tocoarse grained, (fill/alluvium).SAND, grey, fine to coarsegrained, (marine?).AD/THollow Flight AugerMonument cover, wellcap @ 0.95m aglConcreteBackfill50mm PVC c
	SWSPT8/15/25for120mmN=refSPT5/12/21N=33SAND, as previous.Hollow Flight Auger5 mm SpecialisedSand Backfill50mm PVC ScreenPipe5 mm SpecialisedSand BackfillVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER29/8/2018Date Completed :  29/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponen
	SWSWSW16.3017.5020.00D SPT7/16/25for135mmN=refD SPT8/16/25for125mmN=refSAND, as previous.SAND, grey, fine to coarsegrained, trace clay,(estuarine/marine?).SAND, grey, fine to coarsegrained, trace of fine grained,sub-rounded gravel,(marine/estuarine?).End of borehole at 20 metres.Hollow Flight Auger5 mm SpecialisedSand BackfillBase of piezo @ 20mbglVDVDVDWWWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER29/8/2018Date Completed :  29/8/2018Note: * indicates signatures on o
	-SWSWSWSW0.801.301.702.70Dx3Dx2Dx2D SPT2/3/4N=7DD SPT3/4/5N=9Dx2SPT3/3/4N=7D SPT3/5/7N=12D SPT2/3/4N=7D SPT3/13/22N=35Nil2.3mFILL, SAND, brown to grey, fineto coarse grained, with silt,abundant rootlets, traceplastic(band aid), (fill).FILL, SAND, pale yellow brown,fine to coarse grained, tracewire, (fill).SAND, pale yellow brown, fine tocoarse, (aeolian).SAND, brown to grey, fine tocoarse grained, with silt(alluvium).SAND, grey, fine to coarsegrained, trace of shells(marine?).AD/THollow Flight AugerMonument
	SWDDSPT5/13/20N=33DSPT5/20/25for110mmN=refDSAND, as previous.Hollow Flight Auger5 mm SpecialisedSand Backfill5 mm SpecialisedSand Backfill50mm PVC ScreenPipeVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER15/8/2018Date Completed :  15/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomp
	SWSW19.0022.00DSPT7/18/25for90mmN=refDD SPT14/24/25for120mmN=refSAND, as previous.SAND, pale grey, fine to coarsegrained, trace fines (clay),(marine/estuarine?)End of borehole at 22 metres.Target DepthHollow Flight Auger5 mm SpecialisedSand BackfillBase of piezo @21.9m bglVDVDWWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER15/8/2018Date Completed :  15/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling Method
	SWSMSW0.501.80Dx3Dx2Dx2D SPT2/1/3N=4Dx2D SPT2/3/3N=6Dx2D SPT3/5/6N=11D SPT5/8/12N=20D SPT6/9/12N=21SPT7/11/17N=28Nil1.3mSAND, pale yellow brown, fine tocoarse grained, (aeolian).Silty SAND, dark grey to brown,fine to coarse grained, organicodour, (alluvium).0.70m, minor zones of sand,trace of silt.SAND, grey fine to coarsegrained, (marine?).5.30-5.35m, trace of finegrained, sub-rounded to roundedgravel.AD/TWashboringMonument cover, wellcap @ 0.8m aglConcreteConcreteBackfill50mm PVC casingBentonite5 mm Speci
	SWD SPT14/19/25N=44D SPT13/21/25for145mmN=refD SPT19/25 for120mmN=refSAND, as previous.Washboring5 mm SpecialisedSand Backfill5 mm SpecialisedSand BackfillVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER16/8/2018Date Completed :  16/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcompon
	SWD SPT24/25 for110mN=refSAND, as previous.Washboring5 mm SpecialisedSand Backfill50mm PVC ScreenPipe5 mm SpecialisedSand BackfillVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER16/8/2018Date Completed :  16/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponents (origin),andROCK TYP
	SWCI- CH31.00SAND, as previous.CLAY, grey, medium to highplasticity (w>PL), trace charcoal,(estaurine?).Washboring5 mm SpecialisedSand BackfillBase of piezo @ 30.1mbglVDVStWMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER16/8/2018Date Completed :  16/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, struct
	CI- CHD SPT8/12/15N=27CLAY, as previous.WashboringVStVStPP on SPT sample=320-380 kPaMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER16/8/2018Date Completed :  16/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponents (origin),andROCK TYPE, colour, grain size,structure,weathering, stre
	CI- CH41.10CLAY, as previous.End of borehole at 41.1 metres.Target DepthWashboringVStVStMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER16/8/2018Date Completed :  16/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponents (origin),andROCK TYPE, colour, grain size,structure,weathering, 
	--SWSWSW0.100.701.702.00Dx3Dx2Dx2D SPT3/4/6N=10Dx2D SPT5/5/5N=10D SPT3/4/6N=10D SPT4/5/7N=12D SPT4/4/5N=9D SPT3/10/18N=28Nil1.5mFILL, Silty SAND, dark grey, fineto coarse grained, (fill).FILL, SAND, brown, fine tocoarse grained, trace of silt, (fill).SAND, pale yellow brown, fine tocoarse grained, (aeolian).SAND, brown, fine to coarsegrained, with silt,(estuarine/marine?).SAND, grey, fine to coarsegrained, trace of silt, trace of finegrained, sub-rounded gravel,(marine?).AD/THollow Flight AugerMonument cove
	SWSPT3/9/14N=23SPT6/15/25for140mmN=refSAND, as previous.Hollow Flight Auger5 mm SpecialisedSand Backfill50mm PVC ScreenPipeMD-DVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER31/8/2018Date Completed :  31/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponents (origin),andROCK TYPE, 
	SW20.00SPT7/9/15N=24SPT10/17/25for130mmN=refSAND, as previous.End of borehole at 20 metres.Target DepthHollow Flight Auger5 mm SpecialisedSand BackfillBase of piezo @20.0mMD-DVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER31/8/2018Date Completed :  31/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, st
	SWD SPT4/5/5N=10D SPT3/2/5N=7D SPT3/4/4N=8D SPT2/3/3N=6D SPT2/2/3N=5D SPT2/2/4N=6Nil4.1mSAND, pale yellow brown, fine tocoarse grained, (aeolian).SAND, grey, fine to coarsegrained, trace of clayey sandlenses, (marine/estuarine?).AD/TMonument cover, wellcap @ 0.9m aglConcreteBackfill50mm PVC casingBentoniteMDL-MDDMWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER28/8/2018Date Completed :  28/8/2018Note: * indicates signatures on originalissue of log or last revision of log
	SWDD SPT7/17/25for140mmN=refSPT10/19/25for100mmN=refNilSAND, as previous.8.5m, becoming dark grey, tracesilt.9.5m, becoming grey, no silt.14.5m, trace of fine grained,sub-rounded to rounded gravel.AD/T5 mm SpecialisedSand Backfill50mm PVC ScreenPipe5 mm SpecialisedSand BackfillVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER28/8/2018Date Completed :  28/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling Meth
	SW20.50SPT9/20/25for110mmN=refSPT6/18/25for100mmN=refNilSAND, as previous.End of borehole at 20.5 metres.Target DepthAD/T5 mm SpecialisedSand BackfillBase of piezo @20.5mVDWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER28/8/2018Date Completed :  28/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structu
	SWD SPT3/3/3N=6D SPT2/5/4N=7D SPT3/4/5N=9D SPT1/1/2N=3D SPT3/3/4N=7D SPT4/7/10N=17Nil4.1mSAND, pale yellow brown, fine tocoarse grained, (aeolian).SAND, grey, fine to coarsegrained, (marine?).5.8m, trace silt/clay.7.0m, without fines.AD/THollow Flight AugerMonument cover, wellcap @ 1.0m aglConcreteBackfill50mm PVC casingBentoniteMDLMDDMWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER27/8/2018Date Completed :  27/8/2018Note: * indicates signatures on originalissue of log 
	SWSWD SPT4/14/25for140mmN=refSPT9/21/25for80mmN=refSAND, as previous.10.0m, trace shell fragments.Hollow Flight Auger50mm PVC ScreenPipe5 mm SpecialisedSand BackfillDVDWWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER27/8/2018Date Completed :  27/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure,
	SWCI-CH20.4020.50SPT8/25 for135mmN=refSPT19/25 for100mmN=refSAND, as previous.CLAY, grey, medium to highplasticity, trace fine to mediumgrained sand, (estuarine?).End of borehole at 20.5 metres.Target DepthHollow Flight Auger5 mm SpecialisedSand BackfillBase of piezo @20.5mVD-WMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER27/8/2018Date Completed :  27/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling Method
	SWSW2.88D SPT3/5/7N=12D SPT5/6/8N=14D SPT4/6/7N=13D SPT3/5/4N=9D SPT3/4/5N=9D SPT2/3/4N=7Nil4.3mSAND, yellow-brown, fine tocoarse grained (aeolian).SAND, grey, fine to coarsegrained, trace of silt, (marine?).5.5m, trace of clayey sandzones, dark grey.5.8m, becoming yellow brown,trace silt, trace coal/charcoalfragments.7.0m, becoming pale grey,AD/TMonument cover, wellcap @ 0.9m aglConcreteBackfill50mm PVC casingBentonite5 mm SpecialisedSand BackfillDMDDD-MMWMATERIALDescriptionLogged by : D. CooperBOREHOLE LO
	SWD SPT1/8/19N=27D SPT8/16/25for130mmN=refSAND, as previous.Hollow Flight Auger50mm PVC ScreenPipe5 mm SpecialisedSand BackfillDVDMWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER24/8/2018Date Completed :  24/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour, structure, minorcomponents (origin),andROCK TYPE
	SW20.10D SPT7/15/25for130mmN=refSPT3/10/21N=31SAND, as previous.End of borehole at 20.1 metres.Target DepthHollow Flight Auger5 mm SpecialisedSand BackfillBase of piezo @20.5m bglVDMMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER24/8/2018Date Completed :  24/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraphic LogUSC SymbolSOIL TYPE, colour
	-SMSW0.701.20Dx3Dx2D SPT5/6/6N=12DSPT5/6/8N=14D SPT2/3/3N=6D SPT3/4/5N=9D SPT3/4/7N=11D SPT4/11/16N=27Nil0.8mFILL, Sandy GRAVEL, brown,fine to coarse grained,sub-rounded to sub-angular,sand is fine to to coarse grained,with silt, trace of slag (fill).SAND, brown, fine to coarsegrained, with silt (estuarine?).SAND, grey, fine to coarsegrained (marine?).7.0m, becoming trace of brownzones, trace silt.AD/THollow Flight AugerMonument cover, wellcap @ 0.8m aglConcreteBackfill50mm PVC casingBentonite5 mm Specialis
	SWSWSW10.2011.90D SPT8/13 20N=33D SPT6/13/21N=34SAND, as previous.SAND, brown, fine to coarsegrained, trace of silt (marine).SAND, grey, fine to coarsegrained, (marine).Hollow Flight Auger50mm PVC ScreenPipe-DD-DWWWMATERIALDescriptionLogged by : D. CooperBOREHOLE LOG SHEET WITH STANDPIPE PIEZOMETER22/8/2018Date Completed :  22/8/2018Note: * indicates signatures on originalissue of log or last revision of logDRILLINGDate Started :Drilling MethodHole Support\ CasingWaterSamples & TestsDepth / (RL) metresGraph
	    Appendix D Hunter Water Corporation Table A Soil Analytical Results Belmont Temporary Desalination Plant Design 2219573 Moisture (%)pH (Lab) Exchangeable Calcium Asbestos Metals BTEXN TRH - NEPM 2013 PAHs OC Pesticides PCBs Asbestos (Trace)Asbestos FibresArsenicCadmiumChromium (III+VI)CopperLeadMercuryNickelZincBenzeneTolueneEthylbenzeneXylene TotalF1 (C6-C10 minus BTEX)C6-C10 FractionF2 (>C10-C16 minus Naphthalene)>C10-C16 FractionF3 (>C16-C34 Fraction)F4 (>C34-C40 Fraction)>C10-C40 (Sum of Total)Acena
	 Appendix D Table BIndicative Waste ClassificationHunter Water CorporationBelmont Temporary Desalination Plant Environmental Impact StatementPCBsMoisture (%)Asbestos PresentArsenicCadmiumChromium (III+VI)CopperLeadMercuryNickelZincBenzeneTolueneEthylbenzeneXylene (o)Xylene (m & p)Xylene TotalC6-C9 FractionC10-C36 (Sum of Total)Benzo(a) pyrenePAHs (Sum of total) - Lab calcEndosulfanPCBs (Total)%Yes/ Nomg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgEQL0.155
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