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1. INTRODUCTION 

Environmental Projects (EP) were commissioned by Department for Environment and Water (DEW) to prepare a 

Sediment Sampling and Analysis (SAP) report for sediment sampling undertaken offshore at Port Stanvac, South 

Australia. A site location plan is provided as Figure 1, Appendix A. 

1.1 Project Purpose 

DEW, via the Securing the Future of our Coastline project, is committed to delivering external sand to the Adelaide 

Metropolitan Coast, particularly along West Beach and Henley Beach South. Recent bathymetric mapping and 

profiling indicate large volumes of sand is present to the west of Port Stanvac that varies in depths from 0.5 m to 4.8 

m. Sediment sampling was required to determine the material’s suitability for beach replenishment. A sediment SAP 

was prepared by EP to identify potential sediment contaminants at Port Stanvac, outline a sampling plan that will 

effectively detect and quantitate those contaminants, and compare results to appropriate environmental screening 

levels set out in the National Assessment Guidelines for Dredging (NAGD) 2009. 

As some of the dredged sediment placed on the beach will slowly return to the marine environment, the sediment is 

considered dredge spoil being dumped at sea under the NAGD.  

A sediment SAP was prepared by EP in August 2020 (20085.01 SAP 11082020) to identify potential sediment 

contaminants at Port Stanvac and outline a sampling plan that will effectively detect and quantitate those 

contaminants.  

The purpose of this report is to outline the sampling methodologies undertaken in the field, identify any variations 

of methodologies proposed in the SAP, analyse results, and compare the results to appropriate environmental 

screening levels set out in the NAGD.   

1.2 Site Description 

The sediment sampling area is a 5 km2 portion of the seabed west of Port Stanvac (see Figure 1, Appendix A). 

Sampling will avoid the remaining sub surface jetty infrastructure by adopting a buffer of 100 m in all directions.  

1.3 Potential Disposal Site 

The proposed sand deposition area extends from West Beach (north of the marina) to Henley Beach South – which 

covers approximately 2.5 km of coastline (see Figure 2, Appendix A). Assuming an average width of 10 m, this 

represents an area of approximately 2.5 ha. EP understood sand is to be deposited above the high-water mark, but 

not within existing dunes where they are present. 

1.4 Objectives 

The objectives of the SAP report are to: 

• test the assumption that marine sediment is not contaminated by elevated levels of naturally occurring 

contaminants or by human activity 

• determine the range of grain sizes of the potential sand source 

• maximise the amount and quality of information about the sediment 
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• implement field and laboratory quality assurance and quality control measures and procedures. 

1.5 Scope of Work 

The scope of work was undertaken in accordance with EP’s proposal dated 11 September 2020 and included: 

• summary of the SAP  

• a description (including maps and tables) of the sampling carried out, actual sample locations, sample numbers 

(including replicates and QA samples)  

• completed chain of custody (COC) forms, field logs and descriptions of the sediments  

• details of any problems encountered or deviations from the procedures set out in the SAP (including 

justifications for deviations)  

• presentation and review of the results, including quality assurance/quality control (QA/QC) assessment of both 

field and laboratory data  

• visual presentation of contaminant distribution at depths and across the site if required  

• laboratory and field data   

• assessment of the results and comparison with background concentrations at deposition site  

• review of the broad analytical suite results to determine whether unexpected contaminants are present   

• description of the deposition site including ambient baseline data for ‘Background’ comparison  

• conclusions as to the acceptability or unacceptability of the sediment for public beach sand replenishment 

purposes 

• recommendations as to further work required such as Phase III or Phase IV assessment. 
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2. SUMMARY OF SEDIMENT SAMPLING AND ANALYSIS PLAN 

The works were undertaken in accordance with the SAP prepared by Environmental Projects (ref. 20085.01 SAP 

11082020) – with the exception of variations detailed in this report (see Section 3.2).  

The SAP consisted of the following fundamental sections:  

• description of the purpose of the sampling to be undertaken  

• list of objectives to be achieved by the sediment sampling 

• detailed description of the boundaries of the assessment 

• details of the dredging proposal that is the driver for the sediment sampling 

• description of Port Stanvac sediments based on available information, identification of potentially 

contaminating activities and activities of environmental significance in the proposed sampling area, history of 

the proposed dredge area and review of previous sampling results – with the purpose of identifying target 

contaminants for the assessment 

• description of sampling design including sampling density and consideration of sample stratification 

• sampling procedures including sample collection and core logging  

• detailed sample analytical list for all samples to be analysed 

• identification of screening levels for data analysis comparison. 
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3. DESCRIPTION OF WORK 

3.1 Fieldwork methodology 

Intrusive assessment of sediments at the subject site was completed with reference to the guidance listed in 

Appendix B.  

The sampling, analysis and quality plan and assessment rationale are provided in Appendix B.  

The fieldwork methodology is summarised in Table 3-1. 

Prior to the sediment assessment, EP prepared a site-specific EHS plan to identify known hazards to the health and 

safety of project personnel and the environment, based on an understanding of the proposed work and EPs 

experience with similar projects. All EP personnel and subcontractors onsite were required to understand and 

comply with all control measures.  

Table 3-1: Sediment Sampling Methodology 

Activity Details 

Identification of investigation area The assessment area boundary is shown on Figure 1, Appendix A.  

Drilling locations All samples were collected from sediments beneath the seabed. Location ID’s and 
the location coordinates are summarised below. All coordinates are in topological 
data analysis (TDA) 1994 MGA Zone 54. The sample location plan is provided as 
Figure 3-1.  

Location ID Easting Northing 

SS01 268870.4 6113364 

SS02 268767 6112882 

SS03 269081.7 6112541 

SS04 268639.5 6113040 

SS05 268564.5 6112046 

SS06 268332.2 6112086 

SS07 268359.8 6112560 

SS08 268700.3 6112262 

SS09 268148.7 6111914 

SS10 268873.2 6113116 

SS11 267993.6 6111263 

SS12 268441.5 6110752 

SS13 268296 6110307 

SS14 267839.8 6110257 

SS15 268144.4 6110657 

SS16 268408.4 6111851 
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Activity Details 

SS17 268733.1 6111871 

SS18 268149.1 6112162 

SS19 268287.3 6111356 

SS20 268134.5 6111612 

SS21 269107.9 6113017 

SS22 268493.8 6111103 

SS23 267928.4 6111948 

SS24 268603.8 6111594 

SS25 267949.7 6110449 

SS26 268142 6111055 

SS27 267795.9 6111453 

SS28 268441.8 6110508 

SS29 267797.7 6110806 

SS30 269073.1 6112361 

SS31 268683.2 6112583 

SS32 269046.2 6112751 

Drilling dates and methodology Drilling and sampling were conducted on the following dates: 

• 25 August 2020: SS09, SS22  

• 26 August 2020: SS01, SS02, SS03, SS08, SS25  

• 28 August 2020: SS17, SS18, SS21, SS23, SS30 

• 31 August 2020: SS12, SS13, SS14, SS15, SS24, SS28, SS29  

• 5 September 2020: SS06, SS07, SS11, SS16, SS19, SS27 

• 9 September 2020: SS04, SS05, SS10, SS31, SS32. 

All cores were drilled by AMSA Domestic Commercial Vessel (DCV) surveyed boat 
‘RV ORCA’ with a stable Spatial Data Infrastructure (SDI) approved and survey 
assessed A-Frame mounted vibrating corer (vibracore). The corer and boat were 
operated by Dr. Michael Sierp. The cores were recovered into aluminium core 
tubes. All cores were dedicated to each sampling location and were recycled 
following completion of the fieldwork. 

Maximum drilling depths was determined onsite by the drilling contractor but did 
not exceed 3 mBGL. 

Sampling area EP used the Christies Beach Sailing Club storage yard (sailing yard) to set up all 
core cutting and sampling equipment for the duration of the fieldwork. 

Core measurements The aluminium cores were delivered to the O’Sullivan Beach boat ramp by Dr. 
Sierp and transported by EP to the sailing yard.  

All cores were carefully drained of overlying water prior to transportation from 
the boat ramp. 

The recovered core length was measured and recorded before splitting the core 
open lengthwise with a circular saw. 

Core recovery ranged from 0.35 mBGL at SS01 and SS23 to 2.05 mBGL at SS11. No 
recovery was obtained from SS20 and SS25 due to drilling refusal. 



  
 

20085.03 R01 Rev 1 2 March 2021 9 
 

Activity Details 

Sediment logging and photographs The split core was taken to the dedicated sampling area where it was placed on 
pallets to elevate the cores from potential contaminants on the ground. 

Sediments at each location were logged in general accordance with Standards 
Australia (1993) Geotechnical Site Investigations AS1726.  Sediment logs are 
provided in Appendix C. All cores were also logged by the project geologist 
Bobbie Rice. 

Where applicable, log descriptions also included information on: 

• particle size and distribution 

• shape of coarse sediments and shells 

• colour 

• odour 

• moisture content at time of logging 

• structure  

• descriptive name (e.g. recent sediments, ancient sediments). 

Field indicators of potential contamination (e.g. staining, odour) were recorded 
on the field logs and are summarised in Section 4.2.1. 

A photographic record of the core stratigraphy was collected at all locations.  

Sediment sampling Samples were collected into laboratory supplied soil jars and bags from depth 
intervals considered appropriate by EPs field representative. Combination and 
PFAS samples were generally collected from near the top of the core, and at other 
depths considered appropriate by the field representative. 

Bulk density samples were collected from depth intervals considered 
representative of the sediment through most of the core. 

Particle Size Distribution (PSD) samples were composite samples collected from 
various depths along the core. 

Sample handling  Samples were handled exclusively by EP personnel. 

Samples were stored in glass jars and plastic sampling bags supplied by the 
primary contract laboratory. 

Disposable nitrile gloves were worn whilst handling all samples and were replaced 
prior to the collection of each sample. 

Decontamination of sampling equipment Dedicated core tubes were decontaminated prior to the fieldwork by Dr. Sierp. 
Any re-usable sampling equipment was cleaned between sampling locations by 
scrubbing with a Decon-90 solution then rinsed with potable water. 

Sample preservation and delivery All samples were stored under chilled conditions in a portable cooler immediately 
after sampling. 

Samples were kept chilled prior to and during delivery to the NATA accredited 
primary laboratory. 

Sample transport was performed in accordance with EPs COC procedures. 

Quality control duplicate sampling and 
testing  

Six blind coded duplicate samples were obtained for contamination and PFAS 
testing to meet QA/QC requirements. No duplicate samples were collected for the 
bulk density or PSD samples due to inadequate sample recovery. 

Dup 1 (report 249261) x 2 (duplicates of SS08 combined and PFAS samples), Dup 2 
x 2 (duplicates of SS13-1 combined and PFAS samples), Dup 3 x 2 (duplicates of 
SS05 combined and PFAS samples) and Dup 1 (report 251890) (duplicate of SS37 
combined particle size distribution sample) were selected for intra-laboratory 
testing.  

Three equipment rinse samples were collected across the six days of fieldwork. 

Samples were sent to the laboratory in five separate batches. One trip blank 
accompanied each sample batch in the cooler from the field to the laboratory. 
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Activity Details 

Laboratory analysis Envirolab was contracted as the primary laboratory for analysis and was NATA 
accredited for the analysis selected.  

Laboratory analysis of primary samples is outlined in the SAQP summary table in 
Appendix B. 

The equipment rinses collected on 25 August 2020 and 31 August 2020 were 
analysed for heavy metals, TRH + BTEX and naphthalene. The equipment rinse 
collected on 9 September 2020 was analysed for heavy metals. 

All trip blank samples collected were analysed for volatile TRH fractions.  

 

Bobbie Rice completed geological logs for the assessment, and a summary is provided in Appendix C.  

  



  
 

20085.03 R01 Rev 1 2 March 2021 11 
 

 

Figure 3-1: Sample Location Plan  
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3.2 Variations from SAP 

Variations from the SAP include: 

• no baseline sampling of sediments along West Beach and Henley Beach south was conducted as part of this 

assessment 

• all core logging and sample collection occurred on land due to safety concerns that would have been created by 

having too many people on the boat 

• generally, only two samples (combination and PFAS analytes) were collected from near the top of each core, 

however additional samples were collected from other depth intervals when considered appropriate by the 

field consultant. The SAP was prepared assuming cores containing up to 3 metres of sand, which was not the 

case – the limited quantity of target material (sand) restricted the number of samples able to be collected 

• a photo-ionisation detector (PID) was not used to screen samples for volatile organic compounds due to 

moisture content of sediment samples which would compromise PID operation 

• supernatant water was drained at the boat ramp and was not collected for analysis however the analytical 

results eliminated the need for supernatant sampling 

• cores were cut and split open on land using a circular saw rather than using plastic sleeves inside cores due to 

equipment restrictions  

• no field testing of samples was undertaken, all analysis occurred at the laboratory 

• the percentage of silt/clay (fines) in the sediment was assessed in accordance with the risk categories outlined 

in the draft SA EPA Dredge Guideline – Public Consultation 2020 (SA EPA 2020) 
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4. PRESENTATION AND REVIEW OF RESULTS 

4.1 Assessment Criteria 

4.1.1 National Assessment Guidelines for Dredging 

The acceptability of dredged material, containing contaminants, is initially assessed by comparing analytical results 

to the screening levels listed in Table 2 of the National Assessment Guidelines for Dredging 2009 (NAGD 2009).The 

screening levels are summarised in the chemical summary table in Appendix D.  

The SA EPA accepts use of the 95% Upper Confidence Limit (UCL) about the mean to establish the statistical 

contaminant concentration average for comparison to screening criteria. However, for the 95% UCL to apply, the 

data set must be reviewed for potential hot spots of contamination via the following additional criteria: 

• maximum concentration less than 250% of the chemical criterion 

• standard deviation less than 50% of the chemical criterion. 

Deviation from these cut off criteria may indicate the presence of anomalous or isolated hot spot concentrations, 

which may require segregation for appropriate risk management. 

4.1.2 Draft SA EPA Dredge Guidelines 

The SA EPA released the draft SA EPA Dredge Guidelines – Public Consultation 2020 (SA EPA Dredge Guidelines 2020) 

that outlines the requirements proponents of dredging activities must do to meet legislative requirements for 

dredging in South Australia. The guideline outlines the potential environmental impacts to dredging and the EPA 

expectations around their management. 

The SA EPA Dredge Guidelines 2020 indicate that dredge material with a high percentage of fines (silt and clay) is at 

a higher risk of causing long term impacts to water quality, as fine sediments are more likely to remain suspended in 

water for longer periods of time and are more likely to be resuspended once dredging has finished. The flow chart 

on page 21 of the SA EPA Dredge Guidelines 2020 indicate: 

• low risk sediments will have less than 1% fines 

• medium risk sediments will have between 1% and 10% fines 

• high risk sediments will have more than 10% fines. 

It must be noted the flow chart on page 21 of the SA EPA Dredge Guidelines 2020 outline several other parameters 

that influence the activities risk of harm to water quality and the percentage of fines in sediment must be 

considered in conjunction with these. 

4.1.3 Aesthetic Criteria 

For the sediments to be aesthetically suitable for the proposed use, the general assessment considerations include:  

• that discoloured sands or large quantities of various types of inert inclusions such as shells and gravel, 

particularly if unsightly, may cause concern to beach users 
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• commentary on “roundness” of sand grains and absence of sharp inclusions such as shell grit from a beach use 

perspective  

• calcium carbonate content from a solubility and turbidity perspective. 

4.2 Review of Results 

4.2.1 Visual Description of Sediment 

A sample location plan is provided as Figure 3-1. Sediment logs are provided in Appendix C. 

While lithology was highly variable across the assessment area, sand was the primary sediment constituent (i.e. sand 

was present in more than 50% of all identified sediment layers) at most sampling locations. Only three of the 30 

locations where core recovery was obtained (SS18, SS27 and SS29) had clay or gravel as the primary constituent.  

While sand was the primary constituent in most of the cores, clay and gravel layers were noted in many of these 

locations. 

11 of the 27 locations where sand was the primary constituent had significant shell inclusions (SS05, SS06, SS07, 

SS08, SS09, SS10, SS11, SS19, SS23 and SS31).  

4.2.2 Contaminant Distribution 

Chemical summary tables and statistical results are provided in Appendix D.  

Concentrations of all analytes in all samples tested were compliant with the applicable screening criteria except for 

arsenic, which marginally exceeded the criteria at SS04, SS09-1, SS18-1, and SS27-1. Statistical analysis of the arsenic 

dataset indicated the 95% UCL was 13.19, well below the screening criterion of 20 mg/kg.  

Concentrations of aluminium were high in all samples tested; however, this was likely due to cutting of the 

aluminium cores.  

Trace concentrations of PAHs benzo(b+j) & benzo(k)fluoranthene, coronene, benz(a)anthracene, benzo(a)pyrene, 

benzo(g,h,i)perylene, chrysene, dibenz(a,h)anthracene, fluoranthene, phenanthrene and pyrene were noted in 

sample SS18-1. Concentrations of benzo(a)pyrene were well below the applicable screening criteria. 

4.2.3 Particle Size 

Particle Size Distribution 

Particle size density (PSD) was analysed at all locations where a core was retrieved. Table 4-1 summarises the 

percentage of all sediments less than 63.246 µm in diameter in cores where sand was the primary sediment 

constituent. 
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Table 4-1: Percentage of sediments less than 63.246 µm in diameter in cores where sand was the primary sediment 
constituent 

Samples with 10% of all fines less than 
63.246 µm in diameter 

Samples with between 10% and 15% of 
all fines less than 63.246 µm in 
diameter 

Samples with more than 15% of all 
fines less than 63.246 µm in diameter 

SS03 – 4.82% SS05 – 10.64% SS01 – 15.36% 

SS06 – 0% SS07 – 14.2% SS02 – 17.32% 

SS10 – 5.95% SS17 – 10.22% SS04 – 39.98% 

SS13 – 6.86% SS21 – 12.2% SS08 – 18.69% 

SS16 – 6.62% SS26 – 13.44% SS09 – 42.39% 

SS22 – 5.97% - SS11 – 61.9% 

SS23 – 3.03% - SS12 – 39.16% 

SS28 – 7.88% - SS14 – 24.89% 

SS30 – 4.41% - SS15 – 32.18% 

SS31 – 6.83% - SS19 – 38.84% 

SS32 – 8.04% - SS24 – 17.44% 

 

Based on Table 4-1, sediments at the locations in the left-hand column are likely to be suitable for dredging. 

Sediments at the locations in the middle column may be suitable for dredging however may require additional work 

to manage turbidity during site works. Sediments at the locations in the right-hand column are not suitable for 

dredging. 

Settling Velocity 

Settling velocities for 50% of the samples ranged from 6.59 x10-4 ms-1 in sample SS27 to 0.741 ms-1 in sample SS10. 

Settling velocities for 90% of the samples ranged from 4.41 x10-6 ms-1 in sample SS09 to 0.012 ms-1 in sample SS06.  

Settling velocity results generally correlated with the particle size distribution results, where samples with a smaller 

percentage of sediments less than 63.246 µm in diameter settled quicker than samples with a higher percentage.  

Figure 4-1 illustrates the relationship between the percentage of sediments less than 63.246 µm in diameter and the 

settling velocity of 90% of sediments in the sample collected. 

4.2.4 Bulk Density 

Bulk density ranged from 0.81 g/cm3 at SS03 to 1.89 g/cm3 at SS32.  

Bulk density results may have been influenced by the vibracore drilling methodology. Sediments within the core may 

have been compacted when the core vibrated against hard ground before being retrieved.  

4.2.5 Calcium Carbonate 

The weight percentage (Wt%) of calcium carbonate (CaCO3) was calculated for eight primary samples and another 9 

additional bores. Results were as follows: 
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• 0-10 Wt%: SS30 (8.1 Wt%) 

• 10-20 Wt%: SS05 (18.7 Wt%), SS13 (13.6 Wt%), SS17 (19.8 Wt%) and SS26 (18.4 Wt%), SS34 (13.2% Wt%), SS35 

(18.2 Wt%), SS36 (15.2 Wt%), SS37 (14 Wt%), SS38 (18.7 Wt%), SS39 (17 Wt%), SS42 (14.5 Wt%) 

• 20-30 Wt%: SS21 (23.4 Wt%), SS28 922.5 Wt%) and SS29 (29 Wt%), SS40 Wt%), SS41 (20.5 Wt%).  

No samples had less than 5 Wt% total CaCO3. 

Total CaCO3 results for each sample were very similar to the total shell grit %Wt results, suggesting the total CaCO3 is 

likely to be heavily bound within the shell grit.   

4.2.6 Aesthetics 

Colour 

Sediment colour generally ranged between brown, grey and olive brown. Darker grey/black layers generally 

coincided with organic fibre layers (e.g. black layer at SS12).  

Shape 

Sediment shapes were generally rounded or subrounded, however locations with significant inclusions (SS7, SS8, 

SS9, SS11, SS18 and SS19) were angular. 

Odour 

Hydrogen sulphide odour was noted at SS02, SS08, SS12, SS13, SS16, SS17, SS19, SS21 and SS26. The presence of 

odour generally coincided with the presence of organic fibres or fibre layers.   
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Figure 4-1: Settling Velocity Contour Plan 
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4.3 Data Validation 

QA/QC requirements for this assessment are based on the requirements in the ASC NEPM and the NAGD, and are 

outlined in the quality assurance plan in Appendix B. The acceptance criteria for laboratory replicates and recoveries 

are detailed in Table 4-2. 

Table 4-2: QC Sample Acceptable Limits 

QC Sample Minimum Frequency Formula Acceptable Limit 

Blind-coded intra-laboratory 
field duplicates 

1 in 20 Relative percent difference -30% to +30%  

Laboratory Control Sample 1 in 20 Standard Recovery 70% to 130% 

Matrix Spikes 1 in 10 Standard Recovery 70% to 130% 

Surrogate Spikes 1 in 10 Standard Recovery 70% to 130% 

Inter-laboratory duplicates 1 in 20  Relative percent difference 30% to +30%  

Field Split Sample 1 in 20 Relative percent difference -50% to +50% 

Laboratory Duplicate 1 in 20 Relative percent difference <30% 

Field Trip Blank 1 per batch of samples Laboratory PQL <PQL 

Field Equipment Rinse  1 per day of sampling  Laboratory PQL <PQL 

Laboratory Method Blank 1 in 20 Laboratory PQL <PQL 

Holding Times Every sample - All samples should be 
extracted and analysed 
within the hold times for the 
requested analytes 

Completion (%) - Relative Completion >90% 

 

The RPD for a pair of duplicate concentrations was calculated using the formula: 

RPD (%) = 100(x1 – x2) / x 

where x1, x2 = duplicate results and x = mean of duplicate results. 

According to the ASC NEPM, 

• typical RPD values for sediments are in the range of ±30% 

• RPD’s within the range were considered to show acceptable agreement and, conversely, data was considered to 

have relatively poor agreement where a RPD was outside this range. 

Generally higher RPD values occur for organic compounds and where low concentrations of an analyte are recorded. 

Intra-laboratory duplicate, rinsate and trip blank results are provided in Appendix D. The results of internal 

laboratory QC procedures are provided in the laboratory certificates provided in Appendix E. Table 4-3 details 

conformance to specific QA/QC requirements for the sediment assessment.  
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Table 4-3: Sediment Data Validation 

QA/QC Requirement Outcome Comment 

COC documentation completed Yes 

 

All samples were transported under EP COC procedures. A copy 
of each COC is provided in Appendix E.     

Samples delivered to laboratory within 
sample holding times and with correct 
preservative 

Yes All samples were delivered to the laboratories within the sample 
holding times for the major analytes and in the appropriate 
laboratory-supplied containers.   

pH exceeded sample holding times in reports 249459, 249261 
and 250072, however these exceedances were not considered 
to impact the overall quality of the dataset. 

Limits of reporting (LOR) less than 
screening criterion 

Yes Laboratory LOR were below the screening criterion.   

All analyses NATA accredited Yes Envirolab and ALS were NATA accredited for the analysis 
performed.    

Equipment calibrations N/A No field equipment required calibration.  

Intra-laboratory field duplicate testing 
frequency of at least 5% (1 in 20) 

Yes In accordance with AS 4482.1-2005 and the ASC NEPM, intra-
laboratory duplicate testing frequency for key analytes complied 
with the required 5% (1 in 20) of primary samples tested.   

Inter-laboratory field duplicate testing 
frequency of at least 5% (1 in 20) 

No No inter-laboratory duplicates were selected for analysis due to 
the nature of the fieldwork program and limited core recoveries. 
As the intra-laboratory duplicate testing frequency was within 
the recommended range, it was considered unlikely the analysis 
of inter-laboratory duplicates would have improved data quality. 

A majority of intra-laboratory field 
duplicate samples reported RPDs within 
+/-30% recommended by ASC NEPM 

Yes All duplicate RPDs were within acceptable ranges except for:  

• SS08/Dup 1: selenium (67%) and vanadium (39%) 

• SS05/Dup 3: aluminium (46%), copper (46%), arsenic (41%), 
manganese (34%), nickel (32%) 

• SS37/Dup 1 (report 251890): Particles <=63.246 µm (197%) 

RPD exceedances were attributed to trace concentrations of 
analytes/attributes, resulting in large RPD differences for small 
actual differences. 

Field trip blanks frequency of at least 1 
per batch 

Yes One trip blank was included in each of the five sample batches. 
Concentrations of volatile contaminants below the laboratory 
LOR in all trip blank samples. 

Equipment Rinsate Blank frequency of 
at least 1 per batch 

Yes Three equipment rinse samples were collected from the drilling 
cores. While this does not meet the minimum rinsate frequency, 
as the cores were all decontaminated by the driller prior to the 
fieldwork event and the cores were dedicated to each sample 
location, the omission of two rinsate samples is unlikely to have 
impacted data quality. 

Trace concentrations of heavy metals were detected in each of 
the rinsate samples. Trace concentrations of two TRH fractions 
were detected in EB1. Given the trace nature of the detections, 
and results of the overall analysis below the applicable screening 
criteria, the decontamination process was not considered to 
influence the outcome of the assessment.  

Acceptable laboratory QC results Yes All laboratory duplicates, blanks, spikes, and control samples 
were within acceptable limits except for: 

Report 249459:  
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QA/QC Requirement Outcome Comment 

• spike recoveries of aluminium, iron, and total phosphorus 
in sample 249459-8. 

Report 249438: 

• duplicate RPDs for benzo(b,j+k)fluoranthene and 
indeno(1,2,3-c,d)pyrene for sample 249438-7 

Report 249261: 

• spike recoveries for aluminium and iron in sample 249261-
5. 

 

Based on the outcomes presented in Table 4-3, EP considered that the data quality was acceptable for the purposes 

of this investigation.  
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5. ASSESSMENT OF RESULTS IN ACCORDANCE WITH GUIDELINES 

As concentrations of all contaminant analytes in all samples tested were compliant with the applicable screening 

criteria, no additional analytical testing was required. 

5.1 Summary of Results and Assessment of Dredging Suitability  

Table 5-1 provides a summary of the results and an assessment of suitability for dredging at each sample location. 

Suitability for dredging was based on the requirements outlined in Section 4.1. PSD results that indicate: 

• less than 1% of all sediment fines at that location are less than 63.246 µm in diameter are highlighted in green 

text and suggest sediments at that location may pose a low risk of causing long term impacts to water quality 

without additional management 

• between 1% and 10% of all sediment fines at that location are less than 63.246 µm in diameter are highlighted 

in orange text and suggest sediments at that location may pose a moderate risk of causing long term impacts to 

water quality without additional management 

• more than 10% of all sediment fines at that location are less than 63.246 µm in diameter are highlighted in red 

text and suggest sediments at that location may pose a high risk of causing long term impacts to water quality 

without additional management. 
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Table 5-1: Summary of Results and Assessment of Dredging Suitability 

Location ID 
Total 
Depth 
(mBGL) 

Primary 
Sediment 
Constituent 

Inclusions 

Colour Odour 

Calcium Carbonate Settling velocity (ms-1) 

Bulk 
Density 
(g/cm3) 

PSD (% of 
all fines 
less than 
63.246 
µm in 
diameter) 

Potential risk of 
harm to the 
environment 
without additional 
management during 
dredge works (SA 
EPA Dredge 
Guidelines 2020) 

Recommended for dredging? 

Depth (mBGL) and Description Shape Shell grit 
(calculated 
Wt%) 

Total CaCO3 
(calculated 
Wt%) 

50% of 
sample 

90% of 
sample 

SS1 0.35 Sand Seagrass (whole core) Rounded. Brown 
grading to 
grey. 

- - - 0.194 0.000149 1.15 15.36 High Not likely to be suitable due to unacceptable PSD 
results and high settling velocity of 90% of the sample. 

SS2 0.58 Sand 0.1 to 0.5: some rounded gravel and shell Rounded.  Grey. 0 to 0.1: 
slight 
sulphur 
odour 

- - 0.0287 0.000132 1.27 17.32 High Not likely to be suitable due to unacceptable PSD 
results and high settling velocity of 90% of the sample. 

SS3 0.61 Sand - Rounded.  Brown 
grading to 
grey. 

- - - 0.0185 0.00646 0.81 4.82 Moderate Potentially suitable. Sand is the primary constituent 
with no inclusions. While PSD results are in the 
moderate range, they are still quite low. The settling 
velocity  

The suitability of sediments below 0.61 mBGL is 
unknown. 

SS4 0.63 Sand • 0 to 0.1: some shells 

• 0.23 to 0.33: sandy clay with subrounded rock fragments 1-5 cm 
diameter 

• 0.33 to 0.5: clay, gritty, friable with minute gastropods and shells 

• 0.58 to 0.63: clayey sand with bivalve shell wash. 

Rounded and 
subrounded, 
coarse sands. 

Brown 
grading to 
grey with 
olive to 
brown clay. 

- - - 0.114 0.0000044 1.78 39.98 High Not suitable due to significant inclusions, unacceptable 
PSD results and high settling velocity of 90% of the 
sample. 

SS5 1.08 Sand • 0.5 to 0.9: clayey silty sand with pockets of shells and fibres 

• 0.98 to 1.08: clayey sand with shells and fibres. 

Subrounded. Brown 
grading to 
dark grey 
grading to 
pale grey. 

- 19.8 18.7 0.0653 0.00247 1.2 10.64 High Not likely to be suitable. PSD may be acceptable with 
additional management, but inclusions may not be 
suitable for deposition. CaCO3 levels are moderate to 
high. While it’s likely carbonates are mostly present in 
shell grit, additional management may be required to 
manage aesthetic issues following deposition. 

SS6 0.7 Sand • 0 to 0.38: sand with occasional shell fragments 

• 0.38 to 0.42: sand with shell 

• 0.42 to 0.7: clay with pockets of sand, occasional shell grit and 
some gravel. 

Subrounded. Grey brown 
to olive 
brown. 

- - - 0.0475 0.0124 1.15 0.01 Low Likely to be suitable. Sand is the primary constituent 
with limited inclusions, acceptable PSD results and high 
settling velocity of 90% of the sample. 

The suitability of sediments below 0.7 mBGL is 
unknown. 

SS7 0.5 Sand • 0.15 to 0.19: black gravel calcrete 

• 0.19 to 0.5: sand with scattered shell grit/fine gravel, and loose 
calcrete gravel intermixed with shell and very coarse sand. 

Subrounded 
grading to 
angular. 

Brown 
grading to 
dark 
grey/black, 
grading to 
olive grey. 

- - - 0.196 0.000809 1.36 14.2 High Not likely to be suitable due to inclusions, shape, 
colour, and unacceptable PSD results. 

SS8 1.96 Sand • -0 to 0.23: sand with fine shells 

• 0.23 to 0.8: silty sand with fibrous grass and large shells 

• 0.8 to 1.8: gravelly shelly sand with significant shell hash, 
occasional calcrete nodules from 1.7 mBGL and gastropods. 

Subrounded 
grading to 
angular, very 
sharp shells. 

Brown, 
grading to 
grey. 

Trace 
sulphur 
odour. 

- - 0.1939 0.000149 1.4 18.69 High Not likely to be suitable due to inclusions, shape, 
colour, and unacceptable PSD results. 

SS9 1.67 Sand • 0.18 to 0.25: sand with intermixed calcareous nodules and bivalve 
rounded shells. 

• 0.25 to 0.9: clayey sand with small, rounded shells 

• 0.9 to 1.4: sand, gritty with shells layered horizontally 

• 1.4 to 1.46: clayey silty sand intermixed with small shells. 

Rounded 
grading to 
subrounded. 
Gritty from 
0.9 to 1.4 
mBGL 

Grey 
grading to 
green grey. 

- - - 0.0112 0.0000044 1.44 42.39 High Not suitable due to inclusions, shape, unacceptable PSD 
results and slow settling velocity of 90% of the sample. 

SS10 1.08 Sand • 0.18 to 0.39: sand with occasional shell fragments 

• 0.39 to 0.6: limestone, large sub-rounded to rounded pieces and 
broken shell fragments 

Rounded to 
subrounded.  

Olive grey 
grading to 
pale and 
dark grey 

- - - 0.741 0.00805 1.35 5.95 Moderate Potentially suitable. Sand is the primary constituent and 
PSD results are acceptable, however shell and gravel 
inclusions may not be suitable for deposition. 
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Location ID 
Total 
Depth 
(mBGL) 

Primary 
Sediment 
Constituent 

Inclusions 

Colour Odour 

Calcium Carbonate Settling velocity (ms-1) 

Bulk 
Density 
(g/cm3) 

PSD (% of 
all fines 
less than 
63.246 
µm in 
diameter) 

Potential risk of 
harm to the 
environment 
without additional 
management during 
dredge works (SA 
EPA Dredge 
Guidelines 2020) 

Recommended for dredging? 

Depth (mBGL) and Description Shape Shell grit 
(calculated 
Wt%) 

Total CaCO3 
(calculated 
Wt%) 

50% of 
sample 

90% of 
sample 

• 0.6 to 0.8: sand with occasional shells 

• 0.8 to 1: coarse to very coarse shelly sand with fine gravel 

• 1 to 1.08: sand with shell fragments. 

and green 
grey. 

SS11 2.05 Sand • 0.2 to 0.3: sand with large shell fragments. 

• 0.3 to 0.5: sand with shell fragments 

• 0.5 to 0.55: silty sand with occasional shell grit 

• 0.55 to 0.9: sand with shells and calcrete gravel 

• 0.9 to 1.1: sand with some clay intermixed with shells 

• 1.1 to 1.35: sand with shell fragments 

• 1.35 to 1.4: gravel. 

Rounded 
grading to 
subrounded 
and angular. 

Brown, 
grey/green, 

yellow 
brown/grey 
brown, 
yellow 
brown/grey, 
yellow. 

- - - 0.00080
4 

0.0000099 0.9 61.9 High Not suitable due to inclusions, shape, unacceptable PSD 
results and slow settling velocity of 90% of the sample. 

SS12 0.98 Sand • 0.25 to 0.3: fibres 

• 0.3 to 0.35: shell fragments 

Rounded Olive 
brown, grey 
to black, 
grading to 
black 
grading to 
brown/dark 
grey. 

Hydrogen 
sulphide 
odour to 
0.22 
mBGL. 

- - 0.0363 0.0000104 0.93 39.16 High Not suitable due to inclusions, odour, unacceptable PSD 
results and slow settling velocity of 90% of the sample. 

SS13 0.85 Sand Rare fibre pockets and occasional shell fragments Rounded Grey Hydrogen 
sulphide 
odour at 
base. 

14.5 13.6 0.0189 0.00556 1.7 6.86 Moderate Sand is the primary constituent with limited inclusions. 
PSD results are likely to be suitable with additional 
management. CaCO3 concentrations may not be 
aesthetically suitable for deposition and management 
of hydrogen sulphide odour may be required for deeper 
dredging. 

The combination of management for turbidity, CaCO3 
and odour may inhibit the viability of dredging at this 
location.  

The suitability of sediments below 0.85 mBGL is 
unknown. 

SS14 0.35 Sand • 0-0.05: fine gravel 

• 0.1 to 0.2: organic debris and shells 

• 0.23 to 0.3 quartz shell (rounded) 

Rounded Brown 
grading to 
dark grey 
grading to 
grey brown. 

- - - 0.0438 0.0000337 1.38 24.89 High Not likely to be suitable due to inclusions, unacceptable 
PSD results and slow settling velocity of 90% of the 
sample. 

SS15 0.39 Sand - Rounded Grey 
grading to 
brown 

- - - 0.0243 0.0000087 - 32.18 High Not suitable due unacceptable PSD results and slow 
settling velocity of 90% of the sample. 

SS16 0.91 Sand • 0.1 to 0.91: very rare shell fragments and scattered fibres. Coase 
sand lenses 

• 0.65 to 0.75: fibre layer 

Rounded. Brown 
grading to 
brown/grey, 
grading to 
grey. 

Slight 
hydrogen 
sulphide 
odour in 
fibre 
layer. 

- - 0.0241 0.00567 1.32 6.62 Moderate Potentially suitable. Sand is the primary constituent 
with limited inclusions and acceptable PSD results. 
Management of hydrogen sulphide odour may be 
required in the fibre layer.  

The suitability of sediments below 0.91 mBGL is 
unknown. 

SS17 1.15 Sand Very fine sediments at depth. Rounded. Brown 
grading to 
grey, 
grading to 
olive grey. 

Slight 
odour. 

20.5 19.8 0.259 0.00294 1.49 10.22 High Sand is the primary constituent and PSD results are only 
slightly above the moderate risk range. Additional 
management may be required to manage turbidity 
during dredging. 

CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shell grit, additional management 
may be required to manage aesthetic issues following 
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Location ID 
Total 
Depth 
(mBGL) 

Primary 
Sediment 
Constituent 

Inclusions 

Colour Odour 

Calcium Carbonate Settling velocity (ms-1) 

Bulk 
Density 
(g/cm3) 

PSD (% of 
all fines 
less than 
63.246 
µm in 
diameter) 

Potential risk of 
harm to the 
environment 
without additional 
management during 
dredge works (SA 
EPA Dredge 
Guidelines 2020) 

Recommended for dredging? 

Depth (mBGL) and Description Shape Shell grit 
(calculated 
Wt%) 

Total CaCO3 
(calculated 
Wt%) 

50% of 
sample 

90% of 
sample 

deposition. The suitability of sediments below 1.15 
mBGL is unknown. 

SS18 1.8 Clay • 0 to 0.1: occasional shell fragments 

• 0.1 to 0.25: calcareous nodules 

• 0.25 to 0.5: some fibres 

• 0.5 to 0.75: rare shells, occasional gravel size cemented clay/sand 

• 1.07 to 1.3: shell lenses becoming more concentrated with depth 

• 1.33 to 1.7: occasional shells 

• 1.7 to 1.8: cemented fragments 

Subrounded 
to angular. 

Brown 
grading to 
olive grey 
grading to 
dark grey. 

- - - 0.0398 0.0000049 1.22 35.14 High Not suitable due to inclusions, unacceptable PSD results 
and slow settling velocity. 

SS19 1.33 Sand • 1.7 to 0.3: sand with shell fragments 

• 0.3 to 0.45: silty sand with moderately to poorly sorted shell 
fragments 

• 0.45 to 0.92: silty sand, uniform with shell fragments 

• 0.92 to 1.2: silty sand with shells, sand, and gravel in alternate 
layers 

• 1.2 to 1.33: shell grit. 

Subrounded 
to angular. 

Brown 
grading to 
grey brown, 
grading to 
dark grey, 
grading to 
olive brown 

- - - 0.304 0.0000202 - 38.84 High Not suitable due to inclusions, unacceptable PSD results 
and slow settling velocity. 

SS21 1.05 Sand • 0.2 to 0.3: seagrass fibres 

• 0.3 to 0.6: large shell pockets 

• 0.6 to 0.95: seagrass fibres 

Rounded to 
subrounded. 

Grey. Slight 
sulphur 
odour. 

24.8 23.4 0.0225 0.00213 1.33 12.2 High Not likely to be suitable due to high PSD results, high 
CaCO3 content and organic odour. 

SS22 1.57 Sand • 0.4 to 0.95: some shell grit 

• 0.95 to 1.57: shell grit, some rocks 

Rounded to 
subrounded. 

Grey 
grading to 
brown. 

- - - 0.0305 0.00631 1.74 5.97 Moderate Potentially suitable. Sand is the primary constituent and 
PSD results are acceptable, however shell and rock 
inclusions may not be suitable for deposition. Inclusions 
were only present below 0.4 mBGL. 

SS23 0.35 Sand 0.3 to 0.35: shells. Rounded to 
subrounded. 

Dark grey 
grading to 
brown. 

- - - 0.0866 0.0114 - 3.03 Moderate Likely to be suitable with additional management. Sand 
is the primary constituent with limited inclusions. While 
PSD results and acceptable PSD results.  

The suitability of sediments below 0.35 mBGL is 
unknown. 

SS24 1.15 Sand • 0.25 to 0.65: occasional scattered shells, organic fibre clumps 

• 0.65 to 1: fine to very fine sand with coarse grained bands. 

Rounded. Grey 
grading to 
brown, 
grading to 
dark grey. 

- - - 0.0196 0.0000994 1.36 17.44 High No due to inclusions and unacceptable PSD results. 

SS26 0.91 Sand Organic content. Rounded. Dark grey. Slight 
sulphur 
odour. 

19.4 18.4 0.0149 0.000236 1.23 13.44 High Potentially. Sand is the primary constituent and PSD 
results are only slightly above the acceptable range. 
CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shell grit, additional management 
may be required to manage aesthetic issues following 
deposition. Additional management may also be 
required to manage turbidity and hydrogen sulphide 
odour during dredging. 

SS27 1.04 Clay • 0 to 0.25: rare shell fragments 

• 0.25 to 0.45: shell grit, occasional large shells 

• 0.6 to 0.85: pockets of fibres. 

Subrounded. Brown 
grading to 
olive grey, 
grading to 
olive. 

Hydrogen 
sulphide 
odour. 

- - 0.00065
9 

0.0000104 1.86 62.41 High No due to inclusions, odour, and unacceptable PSD 
results. 

SS28 1.47 Sand 0.15 to 1.47: occasional scattered shells and fibres. Rounded to 
subrounded. 

Brown/grey 
grading to 
grey, slight 

- 24.1 22.5 0.0181 0.00481 1.4 7.88 Moderate Likely. Sand is the primary constituent with limited 
inclusions and acceptable PSD results. CaCO3 levels are 
high. While it’s likely carbonates are mostly present in 
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Location ID 
Total 
Depth 
(mBGL) 

Primary 
Sediment 
Constituent 

Inclusions 

Colour Odour 

Calcium Carbonate Settling velocity (ms-1) 

Bulk 
Density 
(g/cm3) 

PSD (% of 
all fines 
less than 
63.246 
µm in 
diameter) 

Potential risk of 
harm to the 
environment 
without additional 
management during 
dredge works (SA 
EPA Dredge 
Guidelines 2020) 

Recommended for dredging? 

Depth (mBGL) and Description Shape Shell grit 
(calculated 
Wt%) 

Total CaCO3 
(calculated 
Wt%) 

50% of 
sample 

90% of 
sample 

brown 
(organic) 
staining at 
0.7 mBGL. 

shell grit, additional management may be required to 
manage aesthetic issues following deposition.  

Potential management may be required to manage the 
organic stained layer and CaCO3.  

The suitability of sediments below 1.47 mBGL is 
unknown. 

SS29 1.6 Clay • 0 to 0.35: occasional shell fragments 

• 0.35 to 0.7: occasional fibres and scattered large shell fragments 

• 0.7 to 1.1: fibres and large shells increasing with depth 

• 1.01 to 1.02: shells 

• 1.02 to 1.23: fine grounded gravel 

• 1.23 to 1.4: intermixed bricks, fine gravel, black shell fragments 
and organic staining 

• 1.4 to 1.6: intermixed with shells. 

Subrounded. Olive grey 
grading to 
grey brown 
grading to 
grey. 

- 30.2 29 0.04378 0.000232 1.2 14.7 High No due to inclusions and unacceptable PSD results. 
While CaCO3 levels are high, it’s likely carbonates are 
mostly present in shell grit. 

SS30 1 Sand • 0.23 to 0.4: small shell fragments 

• 0.4 to 1: pockets of rounded shell fragments. 

Rounded. Grey 
grading to 
brown, 
grading to 
grey and 
olive grey. 

- 8.5 8.1 0.0245 0.00675 1.42 4.41 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions and acceptable PSD results. 
CaCO3 levels are low and are unlikely to be significant 
risk of carbonate plumes after deposition on the beach. 

The suitability of sediments below 1 mBGL is unknown. 

SS31 0.43 Sand 0.3 to 0.43: silty sand with large bivalve shell fragments intermixed 
with fibres. 

Rounded. Brown, 
grey/olive 
grey brown 
grading to 
pale grey. 

- - - 0.0979 0.00619 - 6.83 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions and acceptable PSD results. 

The suitability of sediments below 0.43 mBGL is 
unknown. 

SS32 1.23 Sand • 0.1 to 0.4: very rare shells 

• 0.4 to 0.7: some gravel 

• 0.7 to 1.23: occasional seagrass clumps and rare gravel 
fragments. 

Rounded Brown 
grading to 
dark grey 

- - - 0.449 0.00471 1.89 8.04 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions and acceptable PSD results. 

The suitability of sediments below 1.23 mBGL is 
unknown. 

SS34 0.27 Sand - Rounded Grey. - 14.1 13.2 0.0280 0.00985 1.3 0 Low Likely to be suitable. Sand is the primary constituent 
with limited inclusions, acceptable PSD results and high 
settling velocity of 90% of the sample. CaCO3 levels are 
high. While it’s likely carbonates are mostly present in 
shellgrit, additional management may be required to 
manage aesthetic issues following deposition. 

The suitability of sediments below 0.27 mBGL is 
unknown. 

SS35 0.73 Sand 0.5 to 0.73: fibres, some shell fragments. Rounded Brown 
becoming 
grey with 
depth. 

- 19.4 18.2 0.0208 0.00741 1.7 0.15 Low to moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, acceptable PSD results and high 
settling velocity of 90% of the sample. CaCO3 levels are 
high. While it’s likely carbonates are mostly present in 
shellgrit, additional management may be required to 
manage aesthetic issues following deposition. 

The suitability of sediments below 0.73 mBGL is 
unknown. 

0.0252 0.00524 7.61 

SS36 0.77 Sand Pockets of shell fragments, becoming coarser with depth. Rounded Brown at 
top 
becoming 
grey with 
depth. 

- 14.0 15.2 0.0208 0.00683 1.4 4.07 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, PSD results in the moderate risk 
range and high settling velocity of 90% of the sample. 

The suitability of sediments below 0.77 mBGL is 
unknown. 

0.0171 0.00440 9.09 
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Location ID 
Total 
Depth 
(mBGL) 

Primary 
Sediment 
Constituent 

Inclusions 

Colour Odour 

Calcium Carbonate Settling velocity (ms-1) 

Bulk 
Density 
(g/cm3) 

PSD (% of 
all fines 
less than 
63.246 
µm in 
diameter) 

Potential risk of 
harm to the 
environment 
without additional 
management during 
dredge works (SA 
EPA Dredge 
Guidelines 2020) 

Recommended for dredging? 

Depth (mBGL) and Description Shape Shell grit 
(calculated 
Wt%) 

Total CaCO3 
(calculated 
Wt%) 

50% of 
sample 

90% of 
sample 

SS37 0.98 Sand Some fibres, pockets of organics. Rounded Grey. - 15.2 14 0.0293 0.00881 1.4 0.03 Low Likely to be suitable. Sand is the primary constituent 
with limited inclusions, acceptable PSD results and high 
settling velocity of 90% of the sample. CaCO3 levels are 
high. While it’s likely carbonates are mostly present in 
shellgrit, additional management may be required to 
manage aesthetic issues following deposition. 

The suitability of sediments below 0.98 mBGL is 
unknown. 

SS38 0.45 Sand Some shell fragments. Rounded Dark grey 
pockets. 

- 20.0 18.7 0.0183 0.00550 1.6 6.16 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, PSD results in the moderate risk 
range and high settling velocity of 90% of the sample. 

CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shellgrit, additional management may 
be required to manage aesthetic issues following 
deposition.  

SS39 0.39 Sand - Rounded - - 18.2 17 0.0147 0.00224 1.2 14.03 High Potentially. Sand is the primary constituent. While PSD 
results are in the high range, they are not significantly 
high. CaCO3 levels are high. While it’s likely carbonates 
are mostly present in shellgrit, additional management 
may be required to manage turbidity during dredging, 
and aesthetic issues following deposition. 

SS40 0.71 Sand • 0.4 to 0.5: coarse sand 

• 0.5 to 0.71: clay content increasing with shell fragments. 

Rounded - - 22.5 21.2 0.0180 0.00445 1.3 8.38 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, PSD results in the moderate risk 
range and high settling velocity of 90% of the sample. 

CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shellgrit, additional management may 
be required to manage aesthetic issues following 
deposition. 

SS41 0.42 Sand • Minor shell fragments. Rounded Grey. - 21.9 20.5 0.0191 0.00641 1.6 4.72 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, PSD results in the moderate risk 
range and high settling velocity of 90% of the sample. 

CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shellgrit, additional management may 
be required to manage aesthetic issues following 
deposition. 

SS42 0.51 Sand • 0.48 to 0.51: fibres, some shells. Rounded Grey. - 15.7 14.5 0.0160 0.00543 1.2 6.88 Moderate Likely to be suitable. Sand is the primary constituent 
with limited inclusions, PSD results in the moderate risk 
range and high settling velocity of 90% of the sample. 

CaCO3 levels are high. While it’s likely carbonates are 
mostly present in shellgrit, additional management may 
be required to manage aesthetic issues following 
deposition. 
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5.2 Location of Potential Sand Fields 

Based on the sediment logs in Appendix B and the summary information in Table 5-1: 

• SS03, SS06, SS13, SS16, SS28, SS30 and SS32 had sand as the primary sediment constituent with minimal 

inclusions and less than 10% of sediments below 63.246 µm in diameter 

­ management of a slight hydrogen sulphur odour at SB16 may be required during dredging and deposition 

works 

­ management of an organic staining layer and slightly elevated CaCO3 levels may be required at SB28 during 

dredging and deposition works 

­ SS10 had less than 10% of sediments below 63.246 µm in diameter, however significant rounded to 

subrounded inclusions were noted in the core 

­ SS22 less than 10% of sediments below 63.246 µm in diameter, however significant shell and rock were 

noted in the core 

• SS05, SS07, SS17, SS21, and SS26 had sand as the primary sediment constituent with minimal inclusions and less 

than 15% of sediments below 63.246 µm in diameter 

­ SS17 had only slightly more than 10% of sediments below 63.246 µm in diameter (10.22 %) 

­ SS26 had only slightly more than 10% of sediments below 63.246 µm in diameter, however the colour and 

CaCO3 levels may be aesthetically unsuitable for deposition. Additional management may be required to 

manage turbidity and hydrogen sulphide odour during dredging 

­ while only slightly more than 10% of sediments below 63.246 µm in diameter in SS05, inclusions in the core 

may not be suitable for deposition 

­ 12.2% of sediments in SS21 were below 63.246 µm in diameter and CaCO3 levels are high, suggesting the 

material may not be suitable for dredging or deposition 

• while sand was the primary constituent at SS01, SS02, SS04, SS08, SS09, SS11, SS12, SS14, SS15, SS19 and SS24, 

more than 15% of sediments below 63.246 µm in diameter.  

 Figure 5-1 below illustrates the bulk density and PSD results (% of sediment less than 63.246 µm in diameter) and 

the lithology identified in the sediment logs.  
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Figure 5-1: Sample Composition Plan  
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6. CONCLUSIONS 

EP were commissioned by DEW to prepare a SAP report for sediment sampling undertaken offshore at Port Stanvac, 

South Australia. 

The objectives of the SAP report were to: 

• determine the range of grain sizes of the potential sand source 

• test the assumption that marine sediment is not contaminated by elevated levels of naturally occurring 

contaminants or by human activity 

• maximise the amount and quality of information about the sediment 

• implement field and laboratory quality assurance and quality control measures and procedures. 

Concentrations of all analytes in all samples tested were complaint with the applicable screening criteria, indicating 

the sediments selected for analysis had not been contaminated by the potentially contaminating activities or 

activities of environmental significance that were identified nearby. 

Based on the physical and aesthetic results: 

• there is generally a moderate to high risk of harm to water quality due to turbidity without additional 

management during dredging works across the site 

• SS06 had sand as the primary sediment constituent with minimal inclusions and less than 1% of sediments 

below 63.246 µm in diameter, suggesting sands at these locations are likely to be suitable for dredging and 

deposition on West Beach and Henley Beach South with minimal turbidity management during dredging works 

• SS03, SS13, SS16, SS28, SS30 and SS32 had sand as the primary sediment constituent with minimal inclusions 

and between 1% and 10% of sediments below 63.246 µm in diameter, suggesting sands at these locations are 

likely to be suitable for dredging and deposition on West Beach and Henley Beach South: 

­ sands at these locations likely pose a moderate risk of environmental harm to water quality due to turbidity 

without additional management during dredging and deposition works 

­ management of a slight hydrogen sulphur odour at SB16 may also be required during dredging and 

deposition works 

­ management of an organic staining layer and slightly elevated CaCO3 levels may also be required at SB28 

during dredging and deposition works 

­ SS10 and SS22 had less than 10% of sediments below 63.246 µm in diameter, however significant inclusions 

may prohibit deposition of these materials. 

• SS17 (10.22%) and SS7 (14.2%) had sand as the primary sediment constituent and only slightly more than 10% 

of sediments below 63.246 µm in diameter (10.22 %) and is likely suitable for dredging and deposition onto 

West Beach and Henley Beach South. Sands at these locations likely pose a high risk of environmental harm to 

water quality due to turbidity without additional management during dredging and deposition works 
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•  SS26 had sand as the primary constituent and only slightly more than 10% of sediments below 63.246 µm in 

diameter, however the colour and CaCO3 levels may be aesthetically unsuitable for deposition on West Beach 

and Henley Beach South 

• while only slightly more than 10% of sediments below 63.246 µm in diameter in SS05, inclusions in the core may 

not be suitable for deposition on West Beach and Henley Beach South 

• 12.2% of sediments in SS21 were below 63.246 µm in diameter and CaCO3 levels are high, suggesting the 

material may not be suitable for dredging or deposition on West Beach and Henley Beach South 

• SS01, SS02, SS04, SS08, SS09, SS11, SS12, SS14, SS15, SS19 and SS24 had sand as the primary sediment 

constituent however more than 15% of sediments were below 63.246 µm in diameter. Sands at these locations 

likely pose a high risk of environmental harm to water quality due to turbidity without significant management 

during dredging and deposition works. 

• clay was the primary constituent at SS14, SS27 and SS29, therefore sediments at these locations are not suitable 

for deposition on West Beach and Henley Beach South due to the high clay content. 

These conclusions and recommendations must be read in conjunction with the limitations in Section 7.  
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7.  LIMITATIONS 

Scope of Services  
 

This environmental site assessment report (“the report”) has been prepared in accordance with the scope of 

services set out in the contract, or as otherwise agreed, between the client and Environmental Projects (“scope of 

services”).  In some circumstances the scope of services may have been limited by a range of factors such as time, 

budget, access and/or site disturbance constraints. 

Reliance on Data  
 

In preparing the report, Environmental Projects has relied upon data, surveys, analyses, designs and plans as well as 

any other information provided by the client and other individuals and organisations, most of which are referred to 

in the report (“the data”).  Except as otherwise stated in the report, Environmental Projects has not verified the 

accuracy or completeness of the data.  To the extent that the statements, opinions, facts, information, conclusions 

and/or recommendations in the report (“conclusions”) are based in whole or part on the data, those conclusions are 

contingent upon the accuracy and completeness of the data.  Environmental Projects will not be liable in relation to 

incorrect conclusions should any data, information or condition be incorrect or have been concealed, withheld, 

misrepresented, or otherwise not fully disclosed to Environmental Projects.  

Environmental Conclusions  
 

In accordance with the scope of services, Environmental Projects has relied upon the data and conducted 

environmental field monitoring and/or testing in the preparation of the report.  The nature and extent of monitoring 

and/or testing conducted is described in the report.  

On all sites, varying degrees of non-uniformity of the vertical and horizontal soil or groundwater conditions are 

encountered.  Hence no monitoring, common testing or sampling techniques can eliminate the possibility that 

monitoring or testing results/samples are not totally representative of soil and/or groundwater conditions 

encountered.  The conclusions are based upon the data and the environmental field monitoring and/or testing and 

are therefore merely indicative of the environmental condition of the site at the time of preparing the report, 

including the presence or otherwise of contaminants or emissions.  

Also, it should be recognised that site conditions, including the extent and concentration of contaminants, can 

change with time.  

Within the limitations imposed by the scope of services, the monitoring testing, sampling and preparation of this 

report have been undertaken and performed in a professional manner, in accordance with generally accepted 

practices and using a degree of skill and care ordinarily exercised by reputable environmental consultants under 

similar circumstances.  No other warranty, expressed or implied, is made.  

Report for Benefit of Client  
 

The report has been prepared for the benefit of the client and no other party. Environmental Projects assumes no 

responsibility and will not be liable to any other person or organisation for or in relation to any matter dealt with or 

conclusions expressed in the report, or for any loss or damage suffered by any other person or organisation arising 

from matters dealt with or conclusions expressed in the report (including without limitations matters arising from 

any negligent act or omission of Environmental Projects or for any loss or damage suffered by any other party 

relying upon the matters dealt with or conclusions expressed in the report).  Other parties should not rely upon the 
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report or the accuracy or completeness of any conclusion and should make their own enquiries and obtain 

independent advice in relation to such matters.  

Other Limitations  
 

Environmental Projects will not be liable to update or revise the report to take into account any events or emergent 

circumstances or facts occurring or becoming apparent after the date of the report.  
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Appendix B 

Regulatory Guidance, the Quality Assurance Plan, and the Sampling, Analysis and Quality Plan 

  



  
 

 

Regulatory Guidance 

Intrusive assessment of sediments at the subject site was completed with reference to the guidance in the following 

publications: 

• Friebel E and Nadebaum P (2011) Health Screening Levels for Petroleum Hydrocarbons in Soil and Groundwater: 

Part 2 Application Document, Technical Report No 10, CRCCARE Adelaide 

• ASC NEPM, as amended in 2013. Schedules B (1), B(2), B(4) 

• Standards Australia, AS 4482.1-2005 Guide to the investigation and sampling of sites with potentially 

contaminated soil Part 1: Non-volatile and semi-volatile compounds 

• Standards Australia AS 4482.2-1999 Guide to the investigation of potentially contaminated soil – Part 2: Volatile 

substances. 

Quality Assurance Plan 

The table below compares each DQI with the relevant QA and/or QC component that is required to achieve a 

reliable data set. The QA and QC components are the performance criteria for this assessment. If QA and QC 

components (and therefore the data quality indicators (DQI’s)) are not achieved, further assessment may be 

required to determine whether the non-conformance will significantly affect data reliability. 

Quality Assurance Plan 

Assessment 
Component  

QA Component QC Component 

QA Component DQI Addressed QC Component DQI Addressed 

Sediment bores Suitably experienced 
driller 

Representativeness  - - 

Sediment bore details 
recorded on log sheet 

Representativeness 
and Completeness  

- - 

Standard operating 
procedure (SOP) 
followed 

Comparability - - 

Soil lithology recording Suitably experienced 
and trained field 
personnel 

Accuracy, 
representativeness, 
comparability and 
completeness 

- - 

Lithology and 
observations recorded 
on soil log sheet 

Representativeness 
and comparability 

- - 

Photographs of 
sediment bores and 
site. 

Representativeness 
and comparability 

- - 

Sample collection Standard operation 
procedures followed 

Comparability - - 

 

Suitably experienced 
and trained field 
personnel 

Accuracy, 
representativeness, 
comparability and 
completeness 

- - 



  
 

 

All sampling 
equipment 
decontaminated prior 
to use (by field 
personnel and/or 
rental company if 
applicable) and 
between sample 
locations and 
consumables changed 
between locations 

Accuracy, 
representativeness, 
completeness 

Equipment rinsate 
blank samples 

Precision 

Measurement 
equipment calibrated 

Accuracy, precision Calibration records Accuracy, precision 

Sample preservation Laboratory supplied 
sample containers 
only, pre-dosed with 
preservative where 
required 

Precision, 
comparability, 
completeness 

Recommended sample 
holding times met 

Completeness 

Standard operating 
procedures followed 

Comparability - - 

Sample handling and 
transportation 

Chain of custody 
documentation used 

Accuracy Trip blank samples 

 

Accuracy, precision 

Laboratory analysis NATA accredited 
laboratories used 

Precision, accuracy, 
comparability, 
completeness 

Intra-laboratory and 
inter-laboratory field 
duplicate samples 

Precision and accuracy 

Internal laboratory 
duplicates, matrix 
spikes and surrogate 
spikes 

Precision, 
completeness 

 

Sampling, Analysis and Quality Plan 

The SAQP ensures the data collected is representative of the site and provides a robust basis for assessment 

decisions. The ASC NEPM outlines the general requirements of a SAQP and assessment-specific details are provided 

in the SAQP Summary table below. 

SAQP Summary 

ASC NEPM SAQP Requirement Assessment-Specific Details and/or Section Addressed 

Site investigation objectives and a 
brief background  

DEW, via the Securing the Future of our Coastline project, is committed to delivering 
external sand to the Adelaide Metropolitan Coast, particularly along West Beach and 
Henley Beach South. Recent bathymetric mapping and profiling indicate large volumes of 
sand is present to the west of Port Stanvac that varies in depths from 0.5 m to 4.8 m. 
Sediment sampling was required to determine the material’s suitability for beach 
replenishment.  

The proposed dredge area is a 5 km2 portion of the seabed west of Port Stanvac (see 
Figure 1, Appendix A). The maximum dredge depth will be 3 mBGL.  

The objectives were to: 

• determine the range of grain sizes of the potential sand source 

• test the assumption that marine sediment is not contaminated by elevated levels of 
naturally occurring contaminants or by human activity 



  
 

 

ASC NEPM SAQP Requirement Assessment-Specific Details and/or Section Addressed 

• determine waste classification (as defined by SA EPA) for reuse of sediment as fill on 
land 

• maximize the amount and quality of information about the sediment 

• implement field and laboratory quality assurance and quality control measures and 
procedures. 

A summary of the conceptual site 
model (CSM) 

No CSM has been completed, however known potentially contaminating activities and 
activities of environmental significance in the area include: 

• the former Mobil refinery (and the demolished jetty structure) 

• the O’Sullivan Beach boat ramp 

• the Christies Beach Sewerage Treatment Plant 

• The Desalination plant. 

A review of existing information 
indicating reliability and usability 
of any existing data (data gap 
analysis) 

Limited sediment sampling has been undertaken previously within the proposed 
assessment boundaries as part of the Desalination Plant construction “Sediment 
Assessment Report, Port Stanvac, South Australia”, Environmental Projects, 2008 (EP 
2008).   

The southern portion of the investigation area has been dredged previously. 

EP 2008 core data (which included five core locations (VC12, VC16, VC19-VC21) taken 
form the northern portion of the proposed dredge area) suggests that the primary 
sediment unit is a Sand unit lying above a presumed Calcarenite unit (base). The primary 
Sand unit thins and thickens across the site with a prominent outcrop of basement 
occurring in the north east corner of the survey block and a smaller area towards the 
centre of the block. One 2008 core location in the centre north of the proposed dredge 
area identified a c\Clay and mixed Clay/Silt/Sand unit representing Holocene coastal 
lagoon and estuarine sediments.   

The results of the 2008 assessment suggested that:  

• anthropogenic material suggestive of potential contamination was not present 
within sediment   

• the 95% upper confidence limits (UCL) about the mean concentrations for all metals 
were below the then National Ocean Disposal Guideline for Dredged Material 
(NODGDM) 2002 screening levels  

• all other target analytes (including PAH, tri-butyl tin (TBT) and TOC based on site 
history) had concentrations below the laboratory limit of reporting (LOR). 

While this information is useful for this assessment, more data is required to inform 
decisions regarding potential dredge areas.  

DQO’s including a quality 
assurance plan and details of 
quality control samples to be 
collected 

• steps 1-6 of the DQO process are outlined in the ASC NEPM 

• a quality assurance plan is provided in the table above 

• summary of quality control samples to be collected is provided in Table 4-2 

Pre-mobilisation tasks • preparation of a site-specific Environment, Health and Safety (EHS) plan 

• liaison with driller and DEW regarding weather conditions 

• ordering sampling equipment. 

Media to be sampled Sediment 

Analytes and parameters to be 
assessed 

The following target analytes were to be selected for analysis at the primary laboratory: 

• 32 samples: metals, petroleum hydrocarbons (TRH), benzene, toluene, ethylbenzene 
and xylene (BTEX), polycyclic aromatic hydrocarbons (PAHs), phenolics, volatile 
chlorinated hydrocarbons (VOCs), chlorobenzenes, per- and poly-fluoroalkyl 
substances (PFAS), Nutrients, pH, particle size distribution (PSD) and settling rate, 
bulk density 

• 8 samples: calcium carbonate, total organic carbon (TOC) 



  
 

 

ASC NEPM SAQP Requirement Assessment-Specific Details and/or Section Addressed 

• two samples: organochlorine pesticides, chlorinated organics, non-organochlorine 
pesticides, dioxins, organotin compounds and cyanides. 

Frequency and pattern of 
sampling 

The proposed dredge program is planned to recover up to 600,000 m3 of relatively fine 
sand (suitable for beach replenishment) with minor silt, clay, or shell inclusions (particle 
size limitation is required in part to minimise the potential for turbidity plumes during 
dredging).  

Based on guidance in Table 6 of the National Assessment Guidelines for Dredging, the 
sampling plan requires collection of samples from 32 locations spaced over a 160 square 
grid, with bias where required to avoid obstructions, reefs, and shallow sand and in water 
deeper than 10 metres.  

Number, location and depth of 
sampling points 

All samples were collected from sediments beneath the seabed. Location ID’s and the 

location coordinates are summarised in Table 3-1: Sediment Sampling Methodology. 

Sampling and field screening 
methods and procedures 

Sampling methodologies are outlined in detail in Table 3-1. 

Analysis methods Samples will be analysed at a NATA accredited laboratory.  

Methods for analysing and 
interpreting field data obtained 

See laboratory certificates in Appendix D. 

 

Sediment Assessment Rationale 

To meet the objectives of the assessment, samples were to be collected that represent materials suitable for use in 

the beach replenishment program (i.e. to the maximum proposed dredging depth of 3 metres below the seabed).    

Based on assumed low levels of stratification, but potential lateral variance in both chemical and physical 

characteristics, the sampling strategy maximises sample locations rather than vertical distribution of samples at 

each location. The optimal sampling plan is to collect a minimum of four samples from representative strata within 

32 cores at grid spacing across the proposed dredge area.   

The cores are selected to represent different substrates and depths below the seabed. The sediment samples from 

the core need to represent the sediment profile. 

  



  
 

 

Appendix C 

Sediment Logs 

  



  
 

 

Appendix D 

Chemical Tables, Statistical Results 

  



  
 

 

Appendix E 

Laboratory Certificates 
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