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Water Quality Monitoring Report 

1 Environmental Protection Licence Particulars 
Table 1: EPL Particulars 

Parameter Data 

License number 20322 

Anniversary date 14 October 

Licensee Sydney International Container Terminals Pty Ltd 

Premises 150-160 Foreshore Rd Banksmeadow NSW 2019 

Gate B 150- B 153 Sirius Rd, Botany NSW 2019 

Scheduled activity Chemical storage 

Fee based activity General chemical storage 

Scale 0 – 5000kL 

Ancillary activity Shipping facilitates 

2 Introduction and Purpose 
SICTL as operator of the new container terminal in Port Botany, and as holder of an Environmental Protection 

Licence is compelled to undertake a water quality monitoring program for the Stormwater Quality 

Improvement Devices installed at the new terminal. The effectiveness of these devices over the initial three 

month operational period is documented here. 

This report is an example of the commitment of Hutchison Ports Australia and Sydney International Container 

Terminals Pty Limited to comply with the Environmental Protection Licence (EPL) in addition to the Consent 

Conditions and manage environmental risks proactively to achieve good operational and community 

outcomes. The content of this report aims to achieve partial fulfilment of EPL condition E2.1. 

This reporting period was originally scheduled to span November 2013 – January 2014 however given the very 

low rainfall during January, the monitoring period was extended to capture February 2014. 

3 Progress of Operational Commencement 
The SICTL terminal is in the process of becoming progressively operational over five phases outlined below.  

 Phase 1 – October 2013 to March 2014: 

 Phase 2 – 2014: 

 Phase 3 – 2016 - 2017: 

 Phase 4 – 2018 - 2019: 

 Phase 5 – 2021 - 2022: 

The commencement process is volume-driven and will be adjusted to meet operational demands. 
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3.1 Milestones Achieved to Date 

 the first shuttle carriers, reach stackers and small plant were delivered; 

 Quay Cranes (QCs) 1 - 4 installed and commissioned; 

 berths 1 and 2 commissioned; 

 First vessel serviced on 6 November 2013; 

 temporary office sheds established on the North end of the quay before the terminal office building 

was completed; 

 containers were stacked on the quay apron in 2013 until the Automated Stacking Crane (ASC) blocks 

were commissioned; 

 Automated Stacking Crane (ASC) blocks were commissioned in December 2013, all containers on the 

quay apron were removed and placed in ASC blocks; 

 the maintenance building and operations building were completed in late February and handed over in 

March 2014; 

3.2 Future Progress of Operational Commencement 

 Additional ASC blocks will be built; 

 Additional shuttle carriers delivered. 

 Additional Quay Cranes installed and commissioned; 

 Additional berths commissioned. 
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4 Water Quality Management On-Site 
The design of SICTL’s drainage system incorporates separator units called Stormwater Quality Improvement 

Devices (SQIDs) made by two manufacturers, SPEL and Humes. Diagrams of these units are shown below: 

 

 

Figure 1 Cut away diagram of the SPEL Environmental ‘Stormceptor’ separator unit. 

 

 

Figure 2 A SPEL Environmental ‘Stormceptor’ installed during construction of the SICTL Terminal in 2013. 
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Figure 3 Cut away diagram of the Humes ‘Aquaceptor’ separator unit. 

 

These units continually separate sediments and heavy metals from stormwater flows and trap these pollutants 

so they are not discharged. The manufacturer’s documentation describing the operation and capabilities of 

these units is in section 7 of this report. The separator units require ongoing maintenance to perform 

effectively. SICTL will undertake to inspect the SQIDs every 3 months and after every spill event. Cleanout is 

scheduled for every 6 months and after every spill event. Inspections and cleanouts can be scheduled more 

frequently as determined by SICTL. 

 

Figure 4 SQID 7 being cleaned out by vacuum truck in December 2013 prior to handover. 
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5 Water Quality Monitoring Program 

5.1 Stormwater Discharge Locations 

A total of forty nine (49) stormwater outlets were constructed as part of the new container terminal. Forty two 

of these discharge stormwater from the SICTL terminal with the remaining seven servicing the Patricks 

Stevedores container terminal on the adjacent property. For convenience, the outlet side of each Stormwater 

Quality Improvement Device is deemed to be its discharge point as it connects directly to the outlet pipe (see 

figure 6). Using the outlet side of the SQIDs allows for easier and safer access to the discharge points for 

sampling. The downstream inverts of the outlet pipes are located within the waters of Botany Bay or Penrhyn 

Estuary and are usually below the water line during high tides. 

 

 

Figure 5 Overview map showing all SICTL stormwater discharge locations. 
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Table 3: Overview of SQID catchments and discharge points. 

SQID number Description 

1, 2 and 4 to 14 Quay apron catchment draining to Botany Bay through quay wall. SQID number 10 

is a Humes ‘Aquaceptor’ unit. 

3 and 15 to 21 Plant refuelling area, main buildings, internal roadways, truck marshalling area and 

general parking area catchments discharging to the Flushing Channel. 

22 to 35 All Automated Stacking Area catchments draining to Penrhyn Estuary. 

36 to 42 All Rail siding area catchments draining to Penrhyn Estuary. These SQIDs are all the 

Humes ‘Aquaceptor’ type. 

43 to 49 Outlets from Patricks Stevedores catchments interleaved with SICTL Rail siding 

outlets discharging into Penrhyn Estuary. Patrick’s SQIDs are located within the 

SICTL Lease area and are coloured brown to set them apart from the SICTL SQIDs 

coloured blue. These SQIDs are not sampled. 

 

 

Figure 6 View inside the downstream manhole of a SPEL Stormceptor (SQID 7) showing the inlet side (right), 
the overflow weir (centre) and the outlet side (left). The direction of flow is from right to left. 
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5.2 Stormwater Sampling Locations 

The stormwater sampling locations were selected on the basis of best-representing the various catchments 

characteristic of the SICTL terminal. During the monitoring period, certain areas were under construction or 

commissioning at different times and were not able to be included for sample collection (refer to figure 4). 

Additionally, operational constraints arising from the loading of a cargo vessel during the 18-19 December 

2013 dictated the order in which the SQIDs were sampled resulting in two batches over two days. Overall 

these batches describe two (2) different storm events. 

5.2.1 Batch 1 – 18 December 2013 

The choice of samples in this batch was governed by ship operations underway at the time. Quay areas were 

quite busy with container movements and plant traffic so could not be sampled safely on this day. 

Additionally, SQID 15 was inaccessible as it is located within the Tug Berth Area (land not leased by SICTL) and 

so was postponed. The ‘Landside’ areas of the terminal were sampled as shown below, all sampled during fine 

weather three (3) days after a 23mm storm event. The general characteristics of these catchments were: 

 Internal roadways and car park areas for light vehicles – SQIDs 16, 17, 18 and 21; 

 Truck marshalling area serving heavy trucks – SQIDs 17, 19, 20 and 21; 

 The three ASC Blocks that were undergoing commissioning – SQIDs 22, 23 and 24 (there were some 

containers within these blocks at the time); 

 A seawater sample from Botany Bay (BOT 1). 

 

Figure 7 Overview map showing all SICTL stormwater discharge locations. 
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5.2.2 Batch 2 – 19 December 2013 

The ship operations conducted the previous day had concluded thus leaving the Quay areas available to be 

sampled in safety under fine weather conditions four (4) days after a 23mm storm event. Access to SQID 15, 

located within the Tug Berth, was granted by NSW Ports allowing that SQID to be sampled also. The general 

characteristics of these catchments were: 

 Internal roadways and car park areas for light vehicles – SQIDs 15; 

 Quay apron area serving heavy plant and containers – SQIDs 1, 2, 4, 5, 7 and 8; 

 A second seawater sample from Botany Bay (BOT 1). 

 

 

 

Figure 8 Overview map showing all SICTL stormwater discharge locations. 
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5.2.3 Batch 3 – 20 February 2014 

Due to the low rainfall experienced during January 2014 (refer to section 7.5 for rainfall records), SICTL applied 

for and was granted permission by the EPA to extend the monitoring period into February. A full-site sampling 

effort was undertaken on this day one (1) day after a 24mm storm event. The aim of this batch was to obtain a 

general snapshot of all types of catchment characteristics, namely: 

 Roadways and carpark areas for light vehicles – SQID 15; 

 Truck marshalling area serving heavy trucks – SQID 17; 

 The three ASC Blocks were by now operational, ASC Block 2 was sampled as indicative – SQID 23 

 Quay apron area serving heavy plant and containers – SQIDs 4 and 5; 

 The recently completed SQID 10 which was the first Humes Aquaceptor-type SQID available for 

sampling within the overall sampling period. 

  

 

 

 

 

Figure 9 Overview map showing all SICTL stormwater discharge locations. 

 

ASC Blocks 1 and 3 (SQIDs 22 and 24 respectively) were omitted from testing because the ‘WaterUp’ Liquid 

Detention Units in these drainage lines had their valves closed to enable commissioning of the LDUs. The 

closed valves meant that runoff from the most recent storm event was still contained within these drainage 

lines (upstream of each valve and each SQID) and had not passed through SQIDs 22 and 24. Sampling SQIDs 22 

and 24 would not have yielded samples indicative of the recent runoff but of stagnant water instead. 
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storm event. 
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5.3 Sampling and Analysis of the Inlets and Outlets of the Separator Units 

5.3.1 Sampling Methodology 

All sampling was performed by the SICTL Environmental & Safety Compliance Engineer with assistance from 

SICTL Maintenance and Operations personnel using a 3m sampling pole. All samples were obtained by dipping 

the actual sample bottle into the stormwater and then sealing it once withdrawn. There was no decanting 

from an intermediate container. 

Three specimens were drawn from both the inlet and outlet side of each SQIDs (with the exception of SQID 10, 

see below) to create a composite sample of each side (referred to under one sample number), each sample 

consisted of: 

 One 1L plastic bottle for pH, Total Suspended Solids (TSS), Turbidity (NTU), total Nitrogen (TN) and 

total Phosphorus (TP); 

 One 125mL plastic bottle for heavy metals Arsenic, Cadmium, Chromium, Copper, Nickel, Zinc, 

Mercury and Lead; 

 One  1L or 500mL glass bottle for oil and grease (containing hydrochloric acid preservative) 

All bottles were labelled with the relevant sample number in the below format: 

batch_number / SQID_number / sequence_number 

The above convention provides for full traceability and straightforward identification of every sample. Batch 1 

was refrigerated the night of 18 December and was collected, along with Batch 2 on 19 December. Batches 2 

and 3 were placed in eskies with ice bricks and were collected on the same days they were drawn. All batches 

were accompanied with chain of custody forms back to SGS Environmental Services for testing. 

Table 4: Overview batch sizes. 

Batch number Summary 

Batch 1 19 samples drawn (57 bottles), consisting of: 

 1 seawater sample 

 18 samples from 9 SQIDs (all SPEL Stormceptors) 

Batch 2 15 samples drawn (45 bottles), consisting of: 

 1 seawater sample 

 14 samples from 7 SQIDs (all SPEL Stormceptors) 

Batch 3 11 samples drawn (33 bottles), consisting of: 

 10 samples from 5 SPEL Stormceptor SQIDs 

 1 sample from 1 Humes Aquaceptor SQID 
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5.3.2 SQID number 10 (Humes Aquaceptor) – Special Notes 

All SPEL Stormceptor SQIDs were able to be sampled on both the inlet and the outlet sides without any 

problems. The first built and only Humes Aquaceptor (SQID 10) that was available for sampling has only one 

chamber as the design of this device is simpler than the SPEL units which feature a weir to separate the two 

halves. This drop-inlet style of chamber employed by Humes acts like the outlet side of the SPEL units because 

the solid pollutants that enter have had a chance to settle out of the retained water and are no longer in 

suspension (as they would be during inflow). Given this type of design, the only way to obtain a sample of 

water representative of the inflow conditions would be to sample the inflow during an actual storm event as 

runoff is entering the unit. With the resources available and timing required, this was neither practicable nor 

safe to perform. Sample number 3/10/123 was noted as ‘unable to be sampled’ on the Water Quality Register 

in section 7.6 for the above reason. 

With only one reliable item of data available for this SQID (sample number 3/10/456) it is difficult to deduce 

removal efficiency based on field results. A solution that was trialled was to take the inflow data from the 

closest catchment within the same batch whose characteristics would most closely match the catchment 

draining to SQID 10 and use these to calculate the removal efficiency. The catchment of SQID 4 was chosen for 

this comparison however not enough confidence in the data and the calculations could be demonstrated by 

using just one Aquaceptor unit. For this reason, this approach was abandoned. 

In consultation with the NSW EPA, and after a detailed review of the available data, it was decided to simply 

report the outflow discharge parameters for the Aquaceptor units as this provides a reliable measure of the 

pollutants discharged. 

5.3.3 Analysis Methodology 

The main focus of the analysis of these results in the following sections is to compare the outlet side of each 

SQID against the background levels for all parameters of Botany Bay measured by samples 1/ BOT1 and 2/ 

BOT1. Where 1/ BOT1 and 2/ BOT1 are equal for a particular parameter, the background is deemed to be a 

constant. In cases where these two values are not the same, the average has been taken to make analysis 

straightforward. Of important note is that these background values are also used for the comparison of Batch 

3 (no background value was obtained in batch 3 due to sampling constraints). A key assumption in this analysis 

is that the parameters of Botany Bay are considered constant and stable because of factors such as dilution, 

mixing and the volume of water in the Bay. 
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5.3.4 Analysis of pH Results 

The pH results were generally within the range of pH 7.8 to 8.8 with two outliers of pH 9.5 and 9.6 registered 

from SQIDS 23 and 17 respectively. Both of these SQIDs drain areas trafficked by trucks and appear to be 

moderately higher than the background of pH 7.8. Possible reasons for the outliers as well as the slight overall 

rise above background may be: 

 Increased truck traffic in these areas; 

 Concrete works undertaken by the Civil Contractor at the time (increased concrete agitator truck 

traffic using some internal roads within operational areas), and/ or 

 Generally warmer weather during the sampling period. 

The average value of all SICTL discharges from batches 1 – 3 is pH 8.3, slightly above the background level of 

pH 7.8. 

 

Figure 10 Discharge pH versus Background pH for Batches 1 – 3. 
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5.3.5 Analysis of Turbidity Results 

The Turbidity results were generally within the range of 2.4 to 39 NTU with three outliers of 66, 82 and 110 

NTU registered from SQIDS 15 and 17. Both of these SQIDs drain areas trafficked by trucks and light vehicles. 

Possible reasons for the outliers as well as the overall results higher than background may be: 

 Increased truck traffic in these areas; 

 Spray-sealing operations carried out in the truck marshalling area, this would affect SQID 17; 

 Construction of the terminal operations building underway with construction traffic accessing the 

construction site (unsealed) via the operations car park (sealed - draining to SQID 15) 

 Generally warmer weather during the sampling period (this would affect any seawater reflux during 

high and king tides); 

The average value of all SICTL discharges from batches 1 – 3 is 24 NTU and the average background level is 1.2 

NTU from two samples. 

 

 

Figure 11 Discharge Turbidity versus Background Turbidity for Batches 1 - 3 
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5.3.6 Analysis of Total Suspended Solids Results 

The Total Suspended Solids results were generally within the range of 6 to 37 mg/L with two outliers of 79 and 

59 mg/L registered from SQIDS 15 and 17. Both of these SQIDs drain areas trafficked by trucks and light 

vehicles. Possible reasons for the outliers as well as the overall results higher than background may be: 

 Increased truck traffic in these areas; 

 Spray-sealing operations carried out in the truck marshalling area, this would affect SQID 17; 

 Construction of the terminal operations building underway with construction traffic accessing the 

construction site (unsealed) via the operations car park (sealed - draining to SQID 15) 

The average value of all SICTL discharges from batches 1 – 3 is 22 mg/L and the average background level is 70 

mg/L from two samples. 

 

 

Figure 12 Discharge Total Suspended Solids versus Background Total Suspended Solids Batches 1 – 3. 

 

A correlation between Turbidity and Total Suspended Solids for all results (inlets, outlets and backgrounds) 

was performed using 45 data pairs. There is an informal relationship between Turbidity and Total Suspended 

Solids and the correlation can be used to show how the actual solids in the water (TSS) relate to the ability of 

light to pass through it (Turbidity). Correlations such as this are usually unique to a particular site or even to a 

particular time of year at that site and can be influenced by vegetation, salinity, soil types amongst other 

things. The SICTL correlation yielded a result of 30 mg/L = 35 NTU with a regression co-efficient of 0.9105, 

(shown on the next page). This result appears to support the view that TSS and Turbidity appear to be closely 

related at the SICTL Terminal site. 
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Figure 13 Correlation between Total Suspended Solids and Turbidity for all results in Batches 1 – 3. 

 

N.B: Where test values were recorded as below the Limit of Reporting of 5 mg/L, these have been adjusted to 

an arbitrary value of 4 to enable the correlation the be calculated. 
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5.3.7 Analysis of Total Phosphorus Results 

The Total Phosphorus results were generally within the range of 0.05 to 0.09 mg/L with no distinct outliers and 

many samples below the Limit of Reporting of 0.05 mg/L. All discharge results were well below the average 

background level of 1.35 mg/L for this nutrient. SICTL does not handle any bulk agricultural or livestock cargo 

which explains such as low Total Phosphorus response. 

The average value of all SICTL discharges from batches 1 – 3 is 0.072 mg/L and the average background level is 

1.35 mg/L from two samples. 

 

 

Figure 14 Discharge Total Phosphorus versus Background Total Phosphorus for Batches 1 – 3. 
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5.3.8 Analysis of Total Nitrogen Results 

The Total Nitrogen results were generally within the range of 0.07 to 0.6 mg/L with no distinct outliers and two 

results below the Limit of Reporting of 0.05 mg/L from SQIDs 10 and 17. It is expected that some trace 

Nitrogen remains in the discharge waters even if the Total Phosphorus levels are low (as on the previous 

page). 

Possible reasons for variance of the results and many results higher than background may be because of 

generally warmer weather during the sampling period (this would affect stagnant water trapped within all 

SQIDs in the periods between large rainfall events). 

The average value of all SICTL discharges from batches 1 – 3 is 0.371 mg/L and the average background level is 

0.38 mg/L from two samples. 

 

 

Figure 15 Discharge Total Nitrogen versus Background Total Nitrogen for Batches 1 – 3. 
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5.3.9 Analysis of Heavy Metals Results 

5.3.9.1 Arsenic 

The Arsenic results were generally within the range of 1 to 2 µg/L with one outlier of 6 µg/L registered from 

SQIDS 16 but with the majority of the samples below the Limit of Reporting of 1 µg/L. SQID 16 drains both 

Maintenance and Operations Buildings rooves as well as areas trafficked mainly by light vehicles.  

The average value of all SICTL discharges from batches 1 – 3 is 2.4 µg/L and the average background level is 1 

µg/L from two samples. Although the graph shows a distinct outlier and two results above the background 

level, it must be remembered that the units of measure for this parameter are micrograms per litre. One 

microgram = 0.0000001 gram (one millionth of a gram). 

 

 

Figure 16 Discharge Arsenic versus Background Arsenic for Batches 1 – 3. 
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5.3.9.2 Chromium 

The Chromium results were generally within the range of 1 to 9 µg/L with no distinct outliers and with two 

samples below the Limit of Reporting of 1 µg/L. 

The average value of all SICTL discharges from batches 1 – 3 is 4.05 µg/L and the average background level is 

below the Limit of Reporting (<1 µg/L – displayed on the graph below as 0.9 µg/L for comparison) from two 

samples. Although the graph shows variable results above the background level, it must be remembered that 

the units of measure for this parameter are micrograms per litre. One microgram = 0.0000001 gram (one 

millionth of a gram). 

 

 

Figure 17 Discharge Chromium versus Background Chromium for Batches 1 – 3. 
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5.3.9.3 Copper 

The Copper results were generally within the range of 1 to 2 µg/L with one outlier of 3 µg/L registered from 

SQIDS 17 but with the majority of the samples below the Limit of Reporting of 1 µg/L. SQID 17 drains areas 

trafficked mainly by trucks.  

The average value of all SICTL discharges from batches 1 – 3 is 1.45 µg/L and the average background level is 

below the Limit of Reporting (<1 µg/L – displayed on the graph below as 0.9 µg/L for comparison) from two 

samples. Although the graph shows a distinct outlier and half of the results above the background level, it 

must be remembered that the units of measure for this parameter are micrograms per litre. One microgram = 

0.0000001 gram (one millionth of a gram). 

 

 

Figure 18 Discharge Copper versus Background Copper for Batches 1 – 3. 
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5.3.9.4 Nickel 

The Nickel results were generally within the range of <1 to 1 mg/L. The three samples that managed to register 

any readings may actually be considered outliers as the majority of the results lie below the Limit of Reporting 

(<1µg/L). Most discharge results were well below the background level which was the Limit of Reporting (<1 

µg/L – displayed on the graph below as 0.9 µg/L for comparison). 

 

 

Figure 19 Discharge Nickel versus Background Nickel for Batches 1 – 3. 
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5.3.9.5 Zinc 

The Zinc results were generally within two separate ranges: 

 Values above 21 µg/L, and 

 Values below 10 µg/L with 11 samples below the Limit of Reporting of 5 µg/L. 

The average value of all SICTL discharges from batches 1 – 3 is 17 µg/L and the average background level is 

below the Limit of Reporting (<5 µg/L – displayed on the graph below as 4.8 µg/L for comparison) from two 

samples. Although the graph shows variable results above the background level, it must be remembered that 

the units of measure for this parameter are micrograms per litre. One microgram = 0.0000001 gram (one 

millionth of a gram). 

 

 

Figure 20 Discharge Zinc versus Background Zinc for Batches 1 – 3. 

 

5.3.9.6 Cadmium, Mercury, Lead and Oil & Grease 

All results for these pollutants across three batches were consistently less than the limits of reporting of: 

 0.1µg/L. for Cadmium; 

 0.0001mg/L for Mercury; 

 1µg/L. for Lead, and 

 5mg/L for Oil & Grease. 

These nil results indicate that these heavy metal and hydrocarbon pollutants are not generated by (and are 

not being discharged from) the SICTL terminal. 
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5.4 Evaluation of the efficiency of the Stormceptor and Aquaceptor units 

This section discusses the measured efficiency of the SPEL Stormceptor SQIDs based on the calculation of inlet 

values minus outlet values. Due to construction timetabling, only one Humes Aquaceptor unit (SQID 10) was 

able to be sampled within the allocated sampling period. From this SQID and only an outlet value was derived 

making efficiency and trend analysis difficult. 

Upon consultation with the NSW EPA, it was decided to not attempt to infer the removal efficiency of the 

Humes Aquaceptor unit by using replacement inflow data (refer to section 5.3.2). Subsequently, data relating 

to SQID number 10 has been omitted from the graphs on the following pages. 

Generally, most values that were registered are low, isolated high values are usually uncharacteristic of the 

trend of the bulk of the data and have been deemed outliers. There were no upward or high value trends in 

any of the data. 

5.4.1 Evaluation of pH Correction 

Given that there is no addition of pH correction agents (as all the SQIDs operate on a continuous open-circuit 

treatment basis), drastic improvements in pH were not expected. The usual improvement was within the 

range from 0 to 0.3 points. There were some values which shows a slight increase in pH. 

Based on the values of pH improvement in the graph below, the SPEL Stormceptor SQID units appear to not 

affect pH greatly. Some mild reductions are registered however the inflow waters are not pH problematic in 

the first place, therefore these units appear to be suitable and economical for the current risk level. They have 

been primarily designed for TSS, TPH and nutrient reductions, hence the documented pH performance below. 

 

Figure 21 Change in pH for each SQID of Batches 1 – 3 (SQID 10 omitted). 

 



Health Safety Enviroment and Quality Management System 

Water Quality Monitoring Report - SICTL 

Document Reference:  HSEQ5.1.7.2 Document Title: Water Quality Monitoring Report - SICTL Version: 01 

Document Owner: HSEQ Department Approved Date: 24 April 2014 Page 28 of 151 

Printed Version is uncontrolled - controlled version available on Sharepoint 

5.4.2 Evaluation of Turbidity Improvement 

The usual improvement observed in the data was within the range from 1 to 560 points proving that the SPEL 

units are capable of good performance on this parameter. 

The data appears to support the view that these units perform better when charged with heavily turbid inflow 

water (note the reductions from SQIDs 4, 5, 15 and 17). Coupled with the observation that (for the SICTL 

terminal site) Turbidity appears to correlate well with Total Suspended Solids this is a good outcome that 

aligns with the current risk level. 

Some SQIDs show an increase in Turbidity however this phenomenon contradicts the physics of operation of 

the units and usually occurs at the lower values (inflow 31 NTU or below) hence the view that the dirtier the 

inflow, the more Turbidity can be removed. These increases may arise from algae growth be due to water/ 

seawater stagnation affected by warmer weather or the settled pollutants in the stationary outflow water 

agitated by the probe and collected during the sampling process. 

 

 

Figure 22 Change in Turbidity for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.3 Evaluation of Total Suspended Solids Reduction 

The usual improvement observed in the data was within the range from 4 to 281 points proving that the SPEL 

units are capable of good performance on this parameter. 

The data appears to support the view that these units perform better when charged with heavily polluted 

inflow water (note the reductions from SQIDs 5, 7 and 17). As mentioned in section 5.4.2, Turbidity appears to 

correlate well with Total Suspended Solids for the SICTL terminal site and this TSS performance is a good 

outcome that aligns with the current risk level. 

Some SQIDs show an increase in TSS however this phenomenon contradicts the physics of operation of the 

units and usually occurs at the lower values (inflow 24 mg/L or below) hence the view that the dirtier the 

inflow, the more TSS can be removed. Some increases were registered even though the inflow value was zero, 

possible reasons for this would be that some TSS are being picked up by the sample probe on the outlet side of 

the SQID for the possibilities discussed in the latter part of section 5.4.2. 

 

 

Figure 23 Change in Total Suspended Solids for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.4 Evaluation of Total Phosphorus Improvement 

From the limits data available, SQIDs 7 and 15 show some reduction however the majority of the inflow values 

are below the Limit of Reporting. For the values that managed to register, Total Phosphorus levels are very low 

and are thus not identified as a current risk requiring management. 

 

 

Figure 24 Change in Total Phosphorus for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.5 Evaluation of Total Nitrogen Improvement 

Compared with Total Phosphorus, Total Nitrogen is the more difficult nutrient to remove from water, 

especially given the continuous open-circuit treatment process employed by the SQIDs installed at SICTL. Only 

five out of the twenty-one samples showed an increase which can only be attributed to the state of the 

outflow water at the time of sampling. The general trend is that the SPEL units are somewhat effective in 

reducing nitrogen however the units and levels are very low and are tending towards the Limit of Reporting in 

all cases (all values under 1.5 milligrams per litre). 

 

 

Figure 25 Change in Total Nitrogen for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.6 Evaluation of Heavy Metals Reduction 

5.4.6.1 Arsenic 

Arsenic is not identified as particularly abundant in any of the samples tested however one SQID did register a 

reduction in the heavy metal. Owning to the limited data and the very low levels of this parameter, Arsenic is 

not identified as a high-risk pollutant at the SICTL Terminal. 

 

 

Figure 26 Change in Arsenic for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.6.2 Chromium 

The efficiencies shown in the graph are quite variable (with some actually upward-trending) thus precluding an 

evaluation for this heavy metal that would provide a confident assessment. Although the below graph has 

clear spikes, all levels are below 9 micrograms per litre leading SICTL to view Chromuim as a low-risk pollutant 

in the samples collected. 

 

 

Figure 27 Change in Chromium for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.6.3 Copper 

The efficiencies shown in the graph are somewhat variable (with two actually upward-trending) thus 

precluding an evaluation for this heavy metal that would provide a confident assessment. Although the below 

graph has clear spikes and dips, all levels are below 3 micrograms per litre leading SICTL to view Copper as a 

low-risk pollutant in the samples collected. 

 

 

Figure 28 Change in Copper for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.6.4 Nickel 

There is not enough data for Nickel removal to allow for a confident evaluation as many of the levels were 

close to or below the Limit of Reporting for this parameter. Although the below graph has a clear spike, all 

levels are below 3 micrograms per litre leading SICTL to view Nickel as a low-risk pollutant in the samples 

collected. 

 

 

Figure 29 Change in Nickel for each SQID of Batches 1 – 3 (SQID 10 omitted). 
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5.4.6.5 Zinc 

Many samples did not manage to register above the Limit of Reporting (LOR) for Zinc and there are no distinct 

trends. The proportion of decreasing versus increasing efficiencies is almost equal. Overall there is not enough 

reliable data for Zinc removal to allow for a confident evaluation as many of the levels were or below the LOR. 

Although the below graph has a clear spike, all levels are below 86 micrograms per litre leading SICTL to view 

Nickel as a low-risk pollutant in the samples collected. 

 

 

Figure 30 Change in Zinc for each SQID of Batches 1 – 3 (SQID 10 omitted). 

 

5.4.6.6 Cadmium, Mercury, Lead and Oil & Grease 

All results for these pollutants across batches 1-3 were consistently less than the Limits of Reporting of: 

 0.1µg/L. for Cadmium; 

 0.0001mg/L for Mercury; 

 1µg/L. for Lead, and 

 5mg/L for Oil & Grease. 

This was true for both inlet and outlet samples meaning that a percentage reduction was unable to be 

calculated. More importantly however, these results show that the actual generation of these pollutants is 

negligible as is the discharge. 
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5.4.7 Summary of Evaluations 

Table 5: Evaluations of each parameter. 

Parameter Evaluation 

pH Mild reductions achieved but these SQID units are not designed for pH 

improvements. 

Turbidity 

 

Capable of good performance but the SPEL units may be operating at the lower 

end of their efficiency range because of generally low levels of inflow pollutants. It 

appears they may actually need a large amount of pollutants to see a good 

removal. 

Total Suspended Solids As per Turbidity, capable of good performance but SQIDs appear to be under-

utilised. 

Total Phosphorus Limited data, some reductions observed. 

Total Nitrogen Mild reductions achieved but operating near the LOR for this parameter. 

Arsenic Limited data, some reductions observed. 

Chromium Variable data, generally stable trends, some reductions observed. 

Copper Variable data, generally stable trends, some reductions observed.  

Nickel Limited data with generally stable trend. 

Zinc Variable data, generally stable trends, some reductions observed.  

Cadmium 

Mercury 

Lead 

Oil & Grease 

No data for inflow or background samples precluding an evaluation for the 

removal of these pollutants. 

5.5 Recommendations 

Based on the results described within this report overall, SICTL has confidence in the operation and efficiency 

of the SQID units installed at the SICTL terminal. A major component of this confidence is the mitigation-in-

depth approach adopted by SICTL to not rely upon the SQIDs units as an end-of-line control. 

Regular sweeping combined with the sitrict control of dust from construction activities nearby, litter, gross 

pollutants and spills contributed to the generally low inflow values observed. 

SICTL will continue with the water quality sampling and testing in accordance with the Environmental 

Protection Licence and consult with the NSW EPA at regular intervals to discuss progress and any issues 

potentially affecting the quality of stormwater that may arise. 

Further reporting may be negotiated between SICTL and NSW EPA upon review of future data. 
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6 Ongoing Monitoring and Reporting 
SICTL is continuing with ongoing stormwater monitoring in accordance with the EPL conditions at six monthly 

intervals. The sampling locations for this ongoing monitoring are shown below. 

 

 

Figure 31 Overview map showing all SICTL stormwater discharge locations. 
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All monitoring results obtained by SICTL under the various environmental monitoring programs are made 

public on the corporate website at  http://www.hutchisonports.com.au/Sydney-Monitoring-Reporting . 

Stormwater quality monitoring is conducted at six monthly intervals. The figure below shows the location of 

the SICTL monitoring data.  

 

 

Figure 32 The Monitoring and Reporting page on the Hutchison Ports Australia website. 

7 Supporting Documentation and Records 
HSEQ5.1.7f Stormwater Management Sub-Plan - SICTL 
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7.1 Stormceptor Manufacturer’s Documentation 
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7.2 Aquaceptor Manufacturer’s documentation 
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7.3 Lab Results – Batch 1 
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7.4 Lab Results – Batch 2 
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7.5 Lab Results – Batch 3 
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7.6 Water Quality Register (Summary of Results) 
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7.7 Weather Data for the Monitoring Period (Nov 2013 – Feb 2014) 
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