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Executive Summary 

̶  

TasPorts implemented an Adaptive Monitoring and Management Plan (AMMP) to assess whether 

maintenance dredging and dredged-material disposal at the Port of Devonport affected water quality at 

monitored sensitive receptors. The program included real-time monitoring across estuarine, nearshore, 

and offshore sites, laboratory sampling, and investigation of warning- and trigger-level turbidity events. 

Turbidity varied before, during and after dredging. Although some elevations coincided with dredging or 

disposal, the combined timing, spatial pattern, environmental conditions, and sensor-performance 

evidence did not identify a sustained project-related response at the monitored sensitive receptors. 

Investigated events were attributed to natural environmental variability, documented monitoring or 

sensor issues, or classified as indeterminate isolated observations where the specific cause could not 

be confirmed. None was attributed to dredging or dredged-material disposal. The indeterminate 

observations were brief and did not indicate sustained exposure at the monitored receptors. Dissolved 

contaminant monitoring undertaken in accordance with the AMMP did not identify a consistent increase 

in dissolved metals, hydrocarbons, tributyltin or PAHs during dredging relative to pre-dredging or post-

dredging conditions. 

The estuarine and nearshore monitoring did not show sustained movement of elevated turbidity from 

the dredging areas towards Grayling or Seagrass. Representative events instead showed relationships 

with river flow, tidal exchange, and wind-driven sediment resuspension. Comparable responses at 

Seagrass and the Forth reference site also indicated broader environmental influences. 

Offshore turbidity was generally low and intermittent. The Offshore monitoring station, located more 

than 4 km from the edge of the dredge spoil disposal ground, did not record a repeatable or sustained 

disposal-related response. No corresponding response was identified at the historical scallop area. 

The monitoring results broadly supported the plume model’s principal predictions. No sustained 

dredging- or disposal-related response was identified at the monitored seagrass habitat or historical 

scallop area. Monitoring results at these locations were consistent with the predicted influence areas 

and did not indicate sustained exposure at the monitored receptors. Numerical validation of modelled 

suspended sediment concentrations was not possible because the available paired turbidity and TSS 

data did not establish a reliable conversion relationship. 

Overall, the monitoring program provided sufficient evidence to assess the campaign. No sustained 

deterioration in water quality attributable to dredging or dredged-material disposal was identified at the 

monitored sensitive receptors.
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1 Introduction 

̶  

TasPorts undertakes periodic maintenance dredging within the Port of Devonport to maintain safe 

navigable depths in the Entrance Channel and Inner Harbour. Future maintenance dredging campaigns 

are currently expected to occur approximately every three years. Dredging and offshore disposal can 

temporarily increase suspended sediment concentrations and turbidity. Water-quality monitoring was 

therefore undertaken during the 2026 campaign to assess potential effects at sensitive receptors. 

The campaign was authorised under Sea Dumping Permit SD2024-4066 and managed in accordance 

with the Port of Devonport Maintenance Dredging Long-term Monitoring and Management Plan 2025–

2035 (LTMMP; BMT 2025a). The LTMMP is the monitoring and management plan approved under the 

Permit, and its Annex D comprises the Adaptive Monitoring and Management Plan (AMMP). The 

resulting regulatory hierarchy is: Permit → approved LTMMP → AMMP (Annex D of LTMMP) → 

campaign monitoring report. 

The Permit requires water-quality monitoring for all disposal activities at the locations specified in Table 

3.1 of the approved monitoring and management plan. The AMMP establishes the operational 

monitoring procedures, trigger framework and investigation process applied during the campaign. 

Routine telemetry review and formal rolling-median alerts were used to identify turbidity requiring 

investigation. During the 2026 campaign, the logged investigations were initiated proactively through 

review of the original-resolution data, often before a rolling-median threshold was exceeded. A warning 

or trigger observation was not, by itself, considered evidence of an effect from dredging or disposal. 

Each event was assessed using monitoring, operational, environmental and equipment-condition 

information. 

The AMMP also required periodic monitoring of dissolved contaminants to assess whether 

maintenance dredging resulted in elevated concentrations in the water column. This monitoring was 

precautionary, as previous sediment-quality investigations had found the dredged material suitable for 

unconfined ocean disposal. Dissolved metals, tributyltin, petroleum hydrocarbons and polycyclic 

aromatic hydrocarbons provided a supplementary line of evidence for assessing potential dredging-

related water-quality effects. 

This report presents the results of the 2026 water-quality monitoring program, including monitoring 

coverage and data quality, turbidity patterns, warning- and trigger-level event investigations, dissolved 

contaminant results, implementation of the AMMP and comparison with plume-model predictions. It 

also identifies limitations and considerations for future monitoring.  
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2 Monitoring and Assessment Methods 

̶  

2.1 Dredging and Disposal Activities 

Maintenance dredging was undertaken at the Port of Devonport from 17 March to 3 June 2026, with 

231,484 m3 of dredged material transported to and placed within the approved offshore Dredge Spoil 

Disposal Ground (DSDG). Operations comprised repeated dredging, transit, and disposal cycles 

throughout the campaign. The campaign occurred outside the Australian grayling upstream migration 

period of 1 September to 30 November. 

Daily operational reports recorded dredging and disposal timing and locations, dredged material 

characteristics and quantities, overflow where applicable, operational delays and visual plume 

observations. These records were reviewed with the water quality and environmental data when 

investigating turbidity elevations and trigger events.  

2.2 Real-Time Water Quality Monitoring 

Telemetered water-quality monitoring stations were deployed at six locations in the Mersey Estuary, 

adjacent coastal waters and offshore from Devonport. The monitoring network comprised: 

• The Estuary Mouth sentinel site  

• The Seagrass, Scallop and Grayling test sites  

• The Forth and Offshore reference sites.  

The test sites monitored water quality at or near sensitive receptors. The sentinel and reference sites 

provided information on broader spatial patterns and background conditions against which results from 

the test sites could be interpreted. The purpose, monitored depths and coordinates of each monitoring 

site are summarised in Table 2.1. The monitoring locations in relation to the dredging areas and DSDG 

are shown in Figure 2.1. 

Table 2.1 Real-time water-quality monitoring sites, purposes, depths, and coordinates 

Monitoring Site Monitoring Purpose Depth(s) Latitude Longitude 

Estuary Mouth Sentinel Surface 41° 9.828’S 146° 22.644’E 

Seagrass Test 
Surface 

Bottom 
41° 9.684’S 146° 23.664’E 

Scallop Test 
Surface 

Bottom 
41° 6.546’S 146° 26.292’E 

Grayling Test Surface 41° 12.540’S 146° 22.350’E 

Forth Reference 
Surface 

Bottom* 
41° 9.102’S   146° 13.680’E 

Offshore Reference 
Surface 

Bottom 
41° 3.948’S  146° 20.358’E 

*Note: The bottom sonde was removed during the dredging campaign following equipment loss. The monitoring configuration was subsequently 
reviewed, and a replacement bottom sonde was not considered necessary given the shallow water depth. 
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Figure 2.1 Real-time water quality monitoring locations, dredging areas and DSDG 
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Monitoring stations were fitted with YSI EXO3 multiparameter sondes that measured turbidity, 

temperature, conductivity, pH and dissolved oxygen. Turbidity was measured using YSI optical sensors, 

which use near-infrared light and 90-degree detection consistent with the ISO 7027 nephelometric 

method. Measurements were recorded as Formazin Nephelometric Units (FNU). Xylem advises that 

measurements made using YSI turbidity sensors are numerically comparable whether displayed as 

Nephelometric Turbidity Units (NTU) or FNU because the sensors use the same ISO 7027-consistent 

measurement method; no numerical conversion is required (Xylem 2019). FNU is used in this report 

because it more accurately identifies the method used. 

Measurements were generally recorded at 10- or 15-minute intervals and transmitted to an online 

telemetry platform. Turbidity was the primary assessment parameter. Turbidity sensors were calibrated 

using YSI-approved formazin standards in accordance with the manufacturer’s requirements. The 

remaining parameters supported interpretation of environmental conditions and potential sensor issues. 

Monitoring was undertaken before, during and after dredging. Site-specific monitoring periods, 

recording intervals, data availability and identified gaps are summarised in Section 3.1. 

Telemetry data were subject to preliminary review during monitoring and comprehensive quality 

assurance and quality control (QA/QC) review. Measurements affected by equipment faults, sensor 

drift, biofouling or other identified monitoring artefacts were flagged or excluded from the final quality-

controlled dataset where they were not considered representative of ambient water quality. These 

measurements had contributed to the real-time rolling medians and were not removed retrospectively 

from the historical rolling-median calculations.  

2.3 Environmental and Operational Datasets 

Environmental and operational datasets (see Table 2.2) were aligned with the real-time monitoring 

records using recorded dates and times. These datasets were used to assess whether changes in 

turbidity corresponded with dredging or disposal, broader environmental conditions, or equipment 

conditions. 

Table 2.2 Environmental and operational datasets reviewed 

Dataset Purpose  

River flow and rainfall  Assess freshwater inflow, runoff, and catchment-derived turbidity 

Tidal height Assess tidal exchange, resuspension, and potential transport 

Wind and wave conditions Assess potential wind- and wave-driven sediment resuspension 

Dredging and overflow records Assess the timing and location of operations 

Disposal records Assess potential responses associated with individual disposal events 

Inspection and maintenance 

records 

Identify biofouling, sensor drift, instability, and other monitoring 

artefacts 

River-flow data were obtained from the NRE Tasmania Water Information Web Portal. Tidal height and 

wind speed were obtained from the TasPorts Devonport Fairway monitoring station. Significant wave 

height was obtained from the Integrated Marine Observing System wave buoy at Wilsons Promontory. 

Operational information was obtained from the project dredging log. 

https://portal.wrt.tas.gov.au/
https://auswaves.org/
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2.4 Turbidity Event Investigation Method 

2.4.1 AMMP Turbidity Thresholds 

The approved AMMP expressed the turbidity warning and trigger values in NTU, while project 

measurements were recorded in FNU. As described in Section 2.2, the YSI EXO3 sensors use an ISO 

7027-consistent measurement method, and Xylem advises that no conversion is required when YSI 

turbidity measurements are displayed as NTU or FNU. 

The AMMP values were derived from external regional datasets rather than from the project sondes. 

The Grayling values were derived from the Mersey Catchment default guideline values, while the 

coastal values were based on data collected at Hebe Reef near the Tamar Estuary. The available 

source information did not identify the instrument or optical method used to generate all underlying 

data. Direct equivalence between the source NTU datasets and the project FNU measurements could 

therefore not be independently confirmed. 

The numerical AMMP values were applied as operational screening thresholds for identifying sustained 

elevations and generating formal alerts. Investigations were also initiated proactively through routine 

review of the original-resolution telemetry data. All 32 investigations reported for the campaign 

commenced through proactive review rather than in response to a formal rolling-median alert. An 

exceedance was not treated as evidence of a dredging-related effect without supporting spatial, 

temporal, environmental and equipment-condition evidence. The thresholds applied during the 

campaign are presented in Table 2.3. 

Table 2.3 AMMP turbidity screening thresholds applied during the 2026 campaign 

Site Rolling Statistic Percentile Basis Warning Threshold Trigger Threshold 

Grayling 
15-day rolling median 80th percentile 8.5 9.3^ 

6-day rolling median 95th percentile 15.0 16.5 

Seagrass 
15-day rolling median 80th percentile 3.0 3.3 

6-day rolling median 95th percentile 4.0 4.33 

Scallop 
15-day rolling median 80th percentile 3.0 3.3 

6-day rolling median 95th percentile 4.0 4.33 

Note: Project measurements were recorded in FNU. The table presents the numerical thresholds specified in the approved AMMP, where they 
were expressed in NTU. No conversion was applied. The values were used as operational screening thresholds for initiating investigation. 
^There was an error in the reported 80th percentile value in Table 3.2 in the AMMP. The correct trigger value is provided here. 

2.4.2 Rolling-Median Calculations and Alert Rules 

Turbidity warning and trigger assessments were based on rolling medians of the original-resolution 

sonde measurements. The calculations were undertaken separately for each test-site sonde record. 

For each new valid measurement, recorded at nominal intervals of 10 or 15 minutes, the 6-day rolling 

median was calculated from the measurements within the preceding six calendar days. The 15-day 

rolling median was calculated in the same manner using measurements within the preceding 15 

calendar days. The rolling values were therefore updated with each new measurement and changed 

progressively throughout each day; they were not calculated from daily median values. 

Missing measurements were not interpolated. The rolling median was calculated from the 

measurements available within the applicable six-day or 15-day window. No documented minimum 

data-completeness criterion was applied during the campaign. Consequently, a rolling value could be 
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generated from an incomplete monitoring window where data gaps occurred. Data availability and 

identified gaps were considered when investigating and interpreting exceedances. 

At sites with paired surface and bottom sondes, rolling medians were calculated separately for each 

depth. Either depth could independently exceed an operational warning or trigger threshold and initiate 

an alert. The paired records were subsequently compared during investigation to assess whether the 

elevation represented a broader water-quality response or was specific to one instrument. 

The real-time rolling medians included measurements that were available at the time of calculation. 

Comprehensive QA/QC was undertaken after data were downloaded at the end of the monitoring 

program. Measurements subsequently identified as affected by biofouling, sensor drift, equipment 

malfunction or other monitoring artefacts had therefore contributed to the rolling-median values and 

alerts generated during the campaign. These records were flagged or excluded from the final quality-

controlled dataset and were considered during event attribution, but the historical real-time rolling 

medians were not retrospectively recalculated. 

An alert commenced when either the 6-day or 15-day rolling median at a test-site sonde exceeded the 

corresponding operational warning or trigger threshold. Where surface and bottom sondes, or both 

rolling periods, exceeded a threshold during the same event, the available records were considered 

together during the investigation. An alert remained open until the applicable rolling median returned 

below the relevant threshold and/or the investigation had documented the outcome and any required 

action. 

Table 2.4 Rolling-median calculation and alert rules applied during the 2026 campaign 

Calculation Element Method Applied During the Campaign 

Input data Original-resolution sonde measurements recorded at nominal 10- or 15-

minute intervals 

6-day statistic Median of available measurements within the preceding six calendar days 

15-day statistic Median of available measurements within the preceding 15 calendar days 

Update frequency Recalculated with each new sonde measurement 

Missing measurements Not interpolated 

Minimum data completeness No documented minimum criterion was applied 

Paired depths Calculated separately; either depth could initiate an alert 

Real-time QA/QC Preliminary automated and manual review during monitoring 

Final QA/QC Comprehensive review after data download at the end of monitoring 

Retrospective recalculation Historical rolling medians were not recalculated after final QA/QC 

exclusions 

Alert commencement When a valid rolling median exceeded the corresponding operational 

threshold 

Concurrent exceedances Assessed together where they formed part of the same event 

Alert closure Rolling exceedance: ended when the applicable rolling median returned 

below the corresponding threshold. 

Investigation: closed following documentation of the outcome and required 

action. 
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A formal alert and an investigation were not necessarily initiated at the same time. During the 2026 

campaign, investigations generally commenced through proactive review of the original-resolution data 

before the corresponding rolling statistic crossed a warning or trigger threshold. The formal rolling-

median warning and trigger periods are presented in Annex A.2. These periods are reported separately 

from the proactive investigations in Annex A.1 because investigations could commence before a rolling-

median threshold was exceeded. 

2.4.3 Investigation and Attribution Process 

Formal investigations were initiated when a 6-day or 15-day rolling-median turbidity value exceeded an 

operational warning or trigger threshold. Investigations were also initiated proactively where elevated or 

anomalous turbidity was identified through routine data review. 

A rolling-median alert or an elevated original-resolution measurement prompted further assessment but 

was not, by itself, considered evidence of a change in ambient water quality or an effect from dredging 

or disposal. This distinction was important because measurements subsequently identified as affected 

by sensor condition had contributed to some real-time rolling medians. 

The same weight-of-evidence process was applied to all investigations: 

1. Verify data quality and sensor performance  

2. Compare paired sondes and nearby sentinel or reference sites  

3. Review operational and environmental conditions  

4. Assess timing and plausible transport pathways 

5. Assign and document the investigation outcome.  

Timing alone was not sufficient to attribute an event to dredging or disposal. The assessment 

considered whether the response: 

• Occurred during or after relevant dredging, overflow or disposal activity 

• Recurred during comparable operations 

• Followed a plausible spatial and temporal pathway 

• Was supported by paired-sonde or nearby monitoring records 

• Was also recorded at sentinel or reference locations 

• Corresponded with river flow, rainfall, tides, wind or waves 

• Was affected by biofouling, equipment malfunction, sensor drift or other monitoring artefacts. 

The assigned outcome represented the most plausible explanation based on the available evidence 

and did not demonstrate causation with certainty. Where more than one influence was supported, the 

principal and relevant secondary influences were recorded. An event was classified as indeterminate 

where the available information was insufficient to distinguish between credible alternative 

explanations. 

Classification was based on the following evidence: 

• Dredging-related: a repeatable temporal relationship with relevant operations, a plausible transport 

pathway and a spatial response consistent with movement from the operational area, without a 

stronger environmental or equipment-related explanation. 
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• Possibly dredging-related: some evidence supported a dredging or disposal contribution, but the 

response could not be clearly separated from environmental variability, another local activity or 

uncertainty in the monitoring record. 

• Natural environmental variability: the timing, spatial pattern or supporting parameters were 

consistent with river flow, rainfall, tides, wind, waves or broader background conditions, including 

comparable responses at sentinel or reference sites. 

• Other local disturbance: the timing and available observations supported a non-dredging local 

source, such as vessel traffic or wake. 

• Monitoring artefact or sensor issue: instrument inspection, maintenance results, paired-sonde 

disagreement, unstable behaviour or another documented equipment-related factor supported the 

classification. 

• Indeterminate: the evidence was incomplete, conflicting or insufficient to distinguish between two or 

more credible explanations. 

Temporal coincidence with dredging was not sufficient for a dredging-related classification. Conversely, 

the absence of a response at another monitoring site was not sufficient on its own to classify an event 

as a monitoring artefact. Each outcome was based on the combined evidence available for that event. 

Detailed investigation records are provided in Annex A. 

2.5 In-Situ Sampling and Laboratory Analysis 

Pre-dredging sediment quality assessment did not identify contaminated sediments within the 

maintenance dredging footprint, and the material was considered clean and suitable for ocean disposal 

(BMT 2025b). As a precaution under the AMMP, discrete water sampling was undertaken before, 

during and after dredging to verify that maintenance dredging did not result in elevated dissolved 

contaminant concentrations in the water column. 

Marine Solutions conducted the sampling program on behalf of TasPorts. Sampling was completed on 

13 January 2026 (pre-dredging), 23 April 2026 (during dredging), and 10 and 11 June 2026 (post-

dredging). Samples were collected at all monitoring locations associated with the telemetered buoy 

network. 

The AMMP required pre- and post-dredging sampling and sampling at six-week intervals during 

dredging. Up to three during-dredging events had been anticipated for the originally planned 18-week 

campaign. The actual campaign extended from 17 March to 3 June 2026, a period of less than 12 

weeks. One during-dredging event was therefore required and was completed approximately six weeks 

after dredging commenced. The next six-week interval fell after dredging had concluded. The sampling 

frequency was therefore consistent with the AMMP as applied to the actual campaign duration. 

Surface samples were collected using pre-washed and pre-flushed buckets and transferred to 

laboratory-supplied sample containers. Bottom samples were collected approximately 1 m above the 

seabed using a pre-washed and pre-flushed Niskin sampler. Samples were stored chilled and protected 

from light before being transported to ALS Laboratories, a National Association of Testing Authorities 

(NATA) accredited laboratory, under chain-of-custody procedures and within applicable holding times. 

Water samples were analysed for dissolved metals, including mercury; tributyltin; total recoverable 

hydrocarbon fractions; benzene, toluene, ethylbenzene, and xylenes (BTEX); polycyclic aromatic 

hydrocarbons (PAH); and total suspended solids (TSS). TSS was added to the analytical suite after the 

pre-dredging monitoring event and was therefore analysed only in samples collected during and after 

dredging. 
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2.5.1 Guideline Selection 

Detected contaminant concentrations were assessed using the marine default guideline values (DGVs) 

applicable at the time of reporting. This retained the assessment framework established by the AMMP 

but incorporated final marine guideline values published after the AMMP was prepared. 

The marine guideline values for aluminium and copper were updated in 2025. The report therefore 

applies the current 95% species-protection values of 37 µg/L for aluminium (ANZG 2025a) and 0.6 µg/L 

for copper (ANZG 2025b), rather than the respective AMMP values of 24 µg/L and 1.3 µg/L. The 

updated values supersede the earlier marine guideline values (ANZG 2018). 

The remaining analytes were assessed using the marine DGVs identified in the AMMP because no 

more recent applicable value was identified. Where no marine DGV was available, results were 

compared among the pre-dredging, during-dredging and post-dredging sampling events and across 

monitoring locations. 

Guideline comparisons were used as an initial screening step. A concentration above a DGV prompted 

further assessment of its timing, spatial distribution, relationship with dredging and comparison with pre-

dredging and reference-site results. An exceedance was not, by itself, considered evidence of non-

compliance, environmental harm or dredging-related contaminant mobilisation. 

2.6 Turbidity-TSS Relationship 

The relationship between measured turbidity and laboratory-derived total suspended solids (TSS; mg/L) 

was assessed to determine whether real-time turbidity results could be expressed as estimated TSS 

concentrations for indicative comparison with the suspended sediment concentrations (SSC; mg/L) 

predicted by the dredge-plume model. 

Each laboratory TSS result was paired with the turbidity measurement collected at the same monitoring 

location, depth, and sampling time. The paired results were plotted and assessed to determine whether 

they showed a sufficiently consistent relationship to support estimation of TSS from turbidity. The 

assessment considered the strength of the relationship, variability in the paired results and the ranges 

of turbidity and TSS represented. 

2.7 Evaluation of Plume-Model Predictions 

The plume-model predictions were compared with monitoring results to assess whether the observed 

location, timing and duration of turbidity responses were consistent with the predicted plume behaviour. 

A reliable relationship between turbidity and TSS was not established. Modelled suspended sediment 

concentrations could therefore not be compared numerically with real-time turbidity. The evaluation 

instead considered: 

• Where elevated turbidity occurred 

• Whether it corresponded with dredging, overflow, or disposal 

• Whether the response was isolated, intermittent, or sustained 

• Whether elevated conditions progressed towards sensitive receptors 

• Whether responses reduced with distance 

• Whether environmental conditions or sensor performance provided a more likely explanation. 
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The comparison assessed whether monitoring supported the principal spatial and temporal predictions 

of the model. It did not constitute numerical validation of modelled suspended sediment concentrations 

or exact impact-zone boundaries.  
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3 Results 

̶  

Real-time monitoring identified elevated and anomalous turbidity measurements, including warning- 

and trigger-level observations and subsequent rolling-median exceedances. Event-specific 

investigations attributed 18 events to natural environmental variability and four to documented 

monitoring or sensor issues. Ten brief, isolated observations were classified as indeterminate because 

the specific cause could not be confirmed. None of the investigated events was attributed to dredging or 

dredged-material disposal, and no sustained project-related response was identified at the monitored 

sensitive receptors. Detailed records and rolling-median exceedance periods are provided in Annex A. 

3.1 Monitoring Coverage and Data Quality 

Monitoring periods and record availability differed among sites because of differences in deployment 

timing, monitoring continuity, and nominal recording interval. Estuary Mouth and Grayling recorded 

measurements at 10-minute intervals, while Forth, Offshore, Seagrass and Scallop generally recorded 

at 15-minute intervals. Record numbers should therefore be interpreted in conjunction with the 

monitoring period, recording interval and identified data gaps rather than compared directly among 

sites. 

The monitoring record covered the pre-dredging, dredging and post-dredging phases, although 

coverage was not continuous for all sites and depths. Site- and period-specific gaps and differences in 

deployment timing are identified in Table 3.1 and were considered when interpreting temporal patterns 

and calculating rolling statistics.  
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Table 3.1 Summary of real-time water quality monitoring coverage by site  

Site Depth Monitoring Phase Monitoring Period Recording Interval Records 

Retained* 

Coverage Limitations^ 

Estuary Mouth 

Surface Pre-dredging 21 Nov 2025 to 16 Mar 2026 15 min; 10 min from 

02 Feb to 16 Mar 

9431  

Surface Dredging 17 Mar to 03 Jun 2026 10 min 11376  

Surface Post-dredging 04 Jun to 09 Jul 2026 10 min 5094  

Grayling 

Surface Pre-dredging 18 Dec 2025 to 16 Mar 2026 10 min 9100  

Surface Dredging 17 Mar to 03 Jun 2026 10 min 10274  

Surface Post-dredging 04 Jun to 09 Jul 2026 10 min 5107  

Forth 

  

Surface Pre-dredging 18 Dec 2025 to 16 Mar 2026 15 min 8505  

Surface Dredging 17 Mar to 03 Jun 2026 15 min 7460  

Surface Post-dredging 04 Jun to 09 Jul 2026 15 min 3391  

Bottom Pre-dredging 03 Jan 2025 to 30 Mar 2025 

18 Dec 2025 to 16 Mar 2026  

15 min 16636  

Bottom Dredging 17 Mar to 28 Apr 2026 15 min 4085  

Offshore 

Surface Pre-dredging 26 Oct 2025 to 16 Mar 2026 15 min 6711 No usable records from 17 Dec 2025 to 24 

Feb 2026 due to cable problems and then 

incorrect sonde programming 

Surface Dredging 17 Mar to 03 Jun 2026 15 min 7459  

Surface Post-dredging 04 Jun to 09 Jul 2026 15 min 3402  

Bottom Pre-dredging 26 Oct 2025 to 09 Mar 2026 15 min 6074 No usable records from 17 Dec 2025 to 24 

Feb 2026 due to cable problems and then 

incorrect sonde programming 



 

Water Quality Monitoring  Final Report 

  

 

© BMT 2026 
001154 | 008 | 01 19 8 October 2026 

 

Site Depth Monitoring Phase Monitoring Period Recording Interval Records 

Retained* 

Coverage Limitations^ 

Bottom Dredging 24 Apr to 03 Jun 2026 15 min 3896  

Bottom Post-dredging 04 Jun to 9 Jul 2026 15 min 3402  

Seagrass 

Surface Pre-dredging 11 Jan 2025 to 17 Jan 2025 

25 Oct 2025 to 16 Mar 2026 

15 min 7731  

Surface Dredging 17 Mar to 03 Jun 2026 15 min 6737  

Surface Post-dredging 04 Jun to 09 Jul 2026 15 min 3266  

Bottom Pre-dredging 25 Oct 2025 to 16 Mar 2026 15 min 11000  

Bottom Dredging 17 Mar to 03 Jun 2026 15 min 6909  

Bottom Post-dredging 04 Jun to 09 Jul 2026 15 min 3400  

Scallop 

Surface Pre-dredging 26 Oct 2025 to 16 Mar 2026 15 min 10868 No usable records from 17 Dec 2025 to 13 

Jan 2026 due to incorrect sonde 

programming 

Surface Dredging 17 Mar to 03 Jun 2026 15 min 7468 Break in data transmission from 06:45 on 01 

May to 09:46 on 02 May 2026 

Surface Post-dredging 04 Jun to 09 Jul 2026 15 min 3388  

Bottom Pre-dredging 26 Oct 2025 to 16 Mar 2026 15 min 10867 No usable records from 17 Dec 2025 to 13 

Jan 2026 due to incorrect sonde 

programming 

Bottom Dredging 17 Mar to 03 Jun 2026 15 min 6088 Break in data (lost sonde) between 29 Apr 

and 11 May 2025 

Bottom Post-dredging 04 Jun to 09 Jul 2026 15 min 2684  

*Exclude rejected data 
^Includes periods when pre-dredging baseline data were collected beyond the Permit’s two-week minimum requirement.
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3.2 Real-Time Turbidity 

3.2.1 Overall Monitoring Outcome 

Turbidity varied spatially and temporally across the monitoring network. Elevated turbidity occurred 

before, during and after dredging and included natural environmental responses, isolated anomalous 

measurements and periods affected by sensor condition. 

Although some elevations coincided with dredging or disposal, the monitoring record did not show a 

consistent progression, activity-related timing or persistence indicative of a dredging-generated plume 

reaching the monitored sensitive receptors. Following QA/QC and event-specific investigation, no 

sustained response was attributed to dredging or dredged-material disposal. 

3.2.2 Representative Monitoring Events 

Figure 3.1 to Figure 3.5 present representative periods illustrating the principal environmental, sensor-

related, and operational patterns considered during event assessment. These figures do not represent 

every investigated event. Complete event records are provided in Annex A. 

3.2.3 Estuarine and Nearshore Sites 

Turbidity at Estuary Mouth, Grayling, Seagrass and Forth was compared to determine whether elevated 

conditions progressed from the dredging areas towards the monitored sensitive receptors. The record 

did not show a consistent sequence in which turbidity first increased near the operational areas and 

subsequently increased at Grayling or Seagrass after a plausible transport interval. Several elevations 

occurred concurrently across the network, were also recorded at Forth or occurred outside active 

dredging periods. 

Figure 3.1 presents a period of elevated river flow. Turbidity at Grayling increased with river flow, 

followed by a potentially delayed response at Estuary Mouth further downstream. This sequence was 

consistent with catchment-derived suspended sediment moving through the estuary. 
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Figure 3.1 Real-time turbidity at the estuarine and nearshore monitoring sites during a 

representative high river-flow event. Dredging activity and river flow are shown for context 

Figure 3.2 compares turbidity with tidal height. Estuary Mouth showed the clearest apparent 

relationship with tidal variation, indicating a greater influence from tidal exchange at this location during 

the period shown. 
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Figure 3.2 Real-time turbidity at the estuarine and nearshore monitoring sites during a 

representative tidal period. Dredging activity and tidal height are shown for context. 

Figure 3.3 presents a period of increasing wind speed. Turbidity increased at Estuary Mouth, Seagrass 

and Forth after wind speeds increased, consistent with a delayed response to wind-generated waves 

and sediment resuspension. The response at Grayling was less pronounced, consistent with its more 

upstream and sheltered location. 
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Figure 3.3 Real-time turbidity at the estuarine and nearshore monitoring sites during a 

representative elevated-wind period. Dredging activity and wind speed are shown for context 

Figure 3.4 compares the paired Seagrass sonde records around maintenance on 8 April 2026. 

Disagreement between the records and the response following maintenance demonstrate how paired-

sonde and equipment information were used to identify sensor-affected measurements. 
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Figure 3.4 Paired Seagrass turbidity records from 24 hours before to 24 hours after maintenance 

on 8 April 2026. The figure shows the surface and bottom records, the absolute difference between 

the paired measurements and the Forth reference record 

3.2.4 Offshore Sites 

Turbidity at Offshore and Scallop was generally low, with small intermittent elevations. The monitored 

record did not show a sustained response extending from the DSDG towards the historical scallop area. 

Figure 3.5 presents a representative disposal period with concurrent monitoring coverage at Offshore 

and Scallop. Multiple disposal events occurred during the period, allowing conditions at the two 

monitoring locations to be compared with disposal timing and significant wave height. 
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Figure 3.5 Real-time turbidity at the Offshore and Scallop monitoring sites during a representative 

disposal period. Dashed vertical lines indicate disposal commencement. Surface and bottom 

turbidity are shown where available, together with significant wave height measured at the 

Integrated Marine Observing System wave buoy at Wilsons Promontory. 

3.3 Warning and Trigger Investigations 

A total of 32 turbidity events was investigated, comprising 11 warning-level and 21 trigger-level 

observations based on the event levels assigned in the investigation log. All investigations were 

initiated proactively through review of the original-resolution telemetry data rather than in response to a 

formal rolling-median alert. 

The six-day and 15-day rolling medians were subsequently assessed against the applicable operational 

thresholds. Table A.1. presents the rolling-median values available when each event was first 

observed. Table A.2. separately presents the formal warning and trigger exceedance periods, including 

their timing, duration and maximum rolling-median value. This distinction is important because the 

proactive investigations and rolling-median exceedance periods do not have a one-to-one relationship. 

Investigation outcomes represent the most plausible explanation supported by the available evidence 

rather than proof of a single cause. Eighteen events were attributed to natural environmental variability 

and four to documented monitoring or sensor issues. Ten brief observations were classified as 

indeterminate because the specific cause could not be confirmed. None was attributed to dredging or 

dredged-material disposal. 
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Natural events were supported by evidence including rainfall and freshwater inflow, reduced salinity, 

wind-wave or tidal resuspension, comparable reference-site responses and occurrence outside active 

dredging periods. Documented monitoring or sensor events were supported by inspection findings, 

biofouling, debris, disagreement between paired sondes or a change in readings following cleaning or 

replacement. 

The indeterminate observations comprised isolated measurements or short groups of measurements 

that returned rapidly towards the preceding range and were not reproduced at paired or nearby 

monitoring sites. This evidence indicated that the observations did not represent sustained receptor 

exposure but was insufficient to establish a specific natural or equipment-related cause. 

Some events occurred during or following dredging. However, no event showed a repeatable temporal 

relationship, plausible spatial progression and sustained response consistent with a dredging-generated 

plume reaching a monitored receptor. Temporal coincidence alone was therefore not sufficient for 

attribution. 

Table 3.2 Summary of investigated turbidity events  

Investigation 

Outcome 

Warning-level 

Proactive 

Investigations 

Trigger-level 

Proactive 

Investigations 

Total Principal Evidence 

Natural 

environmental 

variability 

10 8 18 River flow, rainfall, wind-wave or tidal 

resuspension, reference-site responses, 

and occurrence outside dredging periods 

Monitoring artefact 

or sensor issue 

1 3 4 Documented biofouling, debris, paired-

sonde disagreement, maintenance 

findings and response following cleaning 

or replacement 

Indeterminate 

isolated 

observation 

0 10 10 Brief or isolated measurements with no 

sustained or spatially coherent response; 

specific cause not confirmed 

TOTAL 11 21 32  

Note: Warning and trigger levels in this table reflect the original-resolution observations that prompted proactive investigation. They do not 
necessarily indicate that a six-day or 15-day rolling-median threshold had been exceeded at that time. Formal rolling-median exceedance 
occasions are presented separately in Table A.2. 

No event was classified as dredging-related, possibly dredging-related or other local disturbance. 

Detailed event records and formal rolling-median exceedance periods are provided in Annex A. 

3.4 Turbidity-TSS Relationship 

Twenty-three valid pairs of field turbidity and laboratory TSS results were available. Turbidity ranged 

from 0.00 to 4.43 FNU, while TSS ranged from below the laboratory limit of reporting of 1 mg/L to 6 

mg/L. 

The results did not show a sufficiently consistent relationship to estimate TSS reliably from turbidity 

(Figure 3.6). Similar TSS concentrations occurred across a range of turbidity values, and some 

comparatively high turbidity measurements corresponded with low TSS concentrations. No consistent 

difference was apparent between surface and bottom samples. 

Turbidity is influenced by particle concentration and by particle size, shape, colour, composition and 

aggregation. These characteristics can vary among riverine, resuspended and dredging-related 

material. The limited number and range of paired results therefore did not support a reliable project-
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specific conversion. The plume-model comparison consequently considered the spatial distribution, 

timing and duration of turbidity responses rather than converting FNU to estimated SSC. 

 

Figure 3.6 Relationship between field turbidity and laboratory TSS during and after dredging. 

Results below the TSS limit of reporting of 1 mg/L are plotted at 1 mg/L and identified by downward 

arrows 

3.5 Plume-model Comparison 

The plume model predicted the greatest dredging-related SSC influence near the Port and Entrance 

Channel, reducing influence with distance along the coast, very limited influence at the historical scallop 

area, localised and intermittent increases near the DSDG, and no sustained moderate-impact exposure 

at seagrass habitat. Monitoring evidence relevant to these predictions is summarised in Table 3.3. 

Because a reliable relationship between turbidity and TSS was not established, the modelled SSC 

concentrations could not be validated numerically against the real-time turbidity record. The evaluation 

therefore assessed whether the observed spatial pattern, activity-related timing and persistence of 

turbidity responses were consistent with the predicted behaviour of the plume. 
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Table 3.3 Evaluation of plume-model predictions against monitoring evidence 

Model Prediction Monitoring Evidence Evaluation Limitation 

Greatest dredging-

related influence near 

the Port and Entrance 

Channel 

Turbidity at Estuary Mouth, Grayling and 

Seagrass was compared with the timing of 

dredging and overflow. Elevated turbidity 

occurred during active and inactive 

periods, and the monitoring record did not 

show a repeated sequence in which 

turbidity increased near the dredging areas 

and then progressed towards Grayling or 

Seagrass. Several elevations 

corresponded more clearly with increased 

river flow, tidal exchange, wind-driven 

resuspension, or sensor condition. 

Consistent with limited influence beyond 

the immediate dredging areas.  

The model predicted that the greatest 

increases would occur close to the Port 

and Entrance Channel. Monitoring did not 

identify a sustained dredging-related 

response at the more distant monitoring 

sites, supporting the prediction that 

influence would reduce away from the 

operational areas. 

The monitoring network was designed to 

assess potential effects at the estuarine 

and nearshore receptors, rather than to 

measure the highest concentrations within 

the active dredging footprint. Measured 

turbidity in FNU could not be converted 

reliably to modelled SSC in mg/L. 

Dredging-related 

influence reduced with 

distance  

Seagrass was compared with Forth and 

the other estuarine and nearshore sites. 

Several turbidity increases occurred 

concurrently at Seagrass and Forth. During 

the elevated-wind example, Estuary Mouth, 

Seagrass and Forth responded after wind 

speed increased, whereas the response at 

the more upstream and sheltered Grayling 

site was less pronounced. The monitoring 

record did not show consistent movement 

of elevated turbidity from the Port towards 

the coastal monitoring sites. 

Consistent with limited dredging influence 

at the more distant sites. 

Monitoring did not identify a sustained 

coastal turbidity pattern extending from the 

dredging areas. The observed differences 

among sites were more consistent with 

their relative exposure to river flow, tides, 

wind, and wave action than with 

progressive transport of a dredging plume. 

Forth was selected as the reference site 

because it is also influenced by a river 

system and was expected to respond 

similarly to broader catchment and coastal 

conditions. Local differences in exposure, 

bathymetry and sediment characteristics 

may nevertheless affect the magnitude and 

timing of responses. The comparison 

therefore supports interpretation of regional 

patterns but cannot quantify the modelled 

reduction in influence with distance. 

Very limited influence at 

the historical scallop 

area 

Turbidity at Offshore and Scallop was 

generally low, with small intermittent 

elevations. The Offshore station was 

located more than 4 km from the edge of 

the DSDG, while Scallop represented the 

more distant historical scallop area. 

Consistent.  

The absence of a sustained or repeatable 

disposal-related response at Offshore, and 

the absence of a corresponding response 

at Scallop, support the prediction that 

disposal-related effects would remain 

Offshore and Scallop were fixed monitoring 

locations outside the area of greatest 

predicted disposal influence. The results 

demonstrate conditions at those locations 

only. 
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Model Prediction Monitoring Evidence Evaluation Limitation 

Monitoring during representative disposal 

periods did not identify a sustained 

response at Offshore or a corresponding 

response at Scallop. No investigated event 

was attributed to dredged-material 

disposal. 

localised and would not materially influence 

the historical Scallop area. 

Localised and 

intermittent SSC 

increases near the 

DSDG 

The model predicted localised increases in 

suspended sediment within and near the 

DSDG. Such increases are an expected 

consequence of placing dredged material 

at the disposal ground. The Offshore 

monitoring station was located more than 4 

km from the edge of the DSDG, beyond the 

predicted local influence area. No 

repeatable or sustained disposal-related 

response was detected at the Offshore 

station. 

Consistent with the predicted spatial limit, 

but not a direct test of conditions within the 

DSDG.  

The absence of a response at a station 

more than 4 km from the disposal-ground 

boundary is consistent with the prediction 

that disposal-related increases would 

remain localised. Monitoring did not identify 

a sustained disposal-related response at 

the Offshore station. The monitoring result 

does not indicate that no plume occurred 

close to the point of disposal, where 

localised increases were expected. 

No sonde was located within or 

immediately adjacent to the DSDG. 

Monitoring therefore could not directly 

confirm the magnitude of the expected 

localised increases. 

No sustained moderate-

impact exposure at 

seagrass habitat  

The Seagrass record contained natural 

turbidity responses, isolated anomalous 

measurements and periods affected by 

biofouling or sensor condition. Events were 

assessed using paired-sonde agreement, 

reference-site responses, operational 

timing, and environmental conditions. 

Following QA/QC and event-specific 

investigation, no repeated or sustained 

turbidity elevation at Seagrass was 

attributed to dredging or overflow. 

Consistent.  

The monitoring record did not identify 

sustained dredging-related exposure at the 

monitored seagrass habitat. This supports 

the model prediction that seagrass would 

not experience sustained moderate-impact 

conditions as a result of the dredging 

campaign. 

The model’s impact assessment was 

based on increases in SSC over specified 

durations, whereas monitoring was 

undertaken in turbidity units. The 

monitoring supports the predicted absence 

of sustained exposure but does not 

numerically validate the modelled SSC 

threshold or impact-zone boundary. 
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3.5.2 Overall Evaluation 

The monitoring results were consistent with the model’s main predictions for the extent of dredging and 

disposal effects. 

The model predicted localised and intermittent increases in suspended sediment within and near the 

DSDG. Such increases are an expected consequence of placing dredged material at the disposal 

ground. The relevant question was therefore not whether a plume occurred close to the point of 

disposal, but whether the influence extended beyond the predicted Zone of Influence or resulted in 

sustained effects at more distant locations. 

The Offshore monitoring station was located more than 4 km from the edge of the DSDG. No 

repeatable or sustained disposal-related turbidity response was detected at that station, and no 

corresponding response was identified at the historical scallop monitoring area. This supports the 

model prediction that disposal-related increases remained localised, with no sustained response 

identified at the Offshore or Scallop monitoring locations. 

Similarly, the estuarine and nearshore monitoring record did not identify a sustained dredging-related 

response extending to the monitored seagrass habitat. Elevated turbidity at these locations was more 

consistently explained by river flow, tidal exchange, wind-driven resuspension, or sensor condition. No 

investigated warning- or trigger-level event was attributed to dredging or dredged-material disposal. 

Overall, the observed spatial pattern, timing and duration of turbidity responses were consistent with the 

modelled prediction of localised effects near active dredging and disposal areas, with limited influence 

at the monitored sensitive receptors. The comparison does not numerically validate modelled SSC 

concentrations because a reliable relationship between measured turbidity and TSS was not 

established. However, the monitoring evidence indicates that no sustained dredging- or disposal-related 

response was identified at the monitored seagrass habitat, Offshore station or historical scallop 

monitoring area. 

3.6 Dissolved Contaminants 

Dissolved contaminant monitoring was undertaken in accordance with the AMMP to assess whether 

maintenance dredging resulted in mobilisation of contaminants to the water column. Unlike turbidity 

monitoring, this sampling program was not associated with adaptive management trigger levels. 

Instead, results were assessed using a weight-of-evidence approach that considered temporal patterns 

(pre-, during- and post-dredging), spatial distribution among monitoring sites and comparison against 

relevant ANZG guideline values. Laboratory monitoring was undertaken to confirm that dredging had 

not mobilised dissolved contaminants, consistent with the absence of contamination concerns identified 

through sediment sampling. The principal results and their interpretation are summarised in Table 3.4. 

Complete analytical results and the laboratory reports are provided in Annex B. 

Some concentrations exceeded the marine DGVs adopted for this report. Aluminium and copper were 

assessed against the final marine guideline values published in 2025, while the remaining applicable 

values were retained from ANZG (2018) and the AMMP. Exceedances occurred before, during and 

after dredging, with no consistent increase during dredging or spatial pattern centred on the operational 

areas. Petroleum hydrocarbons were detected in selected pre-dredging samples but were below 

laboratory reporting limits during and after dredging. The isolated pre-dredging detection therefore did 

not indicate an increase associated with dredging. Cadmium, tributyltin, individual PAHs, and BTEX 

compounds were below their respective reporting limits in all samples. 

Dissolved copper exceeded the adopted guideline value at several sites before and after dredging, 

including at the Offshore reference site. Concentrations were generally lower during dredging. The 

observed pattern did not indicate dredging-related mobilisation. 
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Interpretation of the copper results was limited because samples were filtered at the laboratory and 

field-quality-control samples (such as field blanks, equipment-rinse blanks and field duplicates) were 

not available to assess possible contamination during sampling, handling or transport. The results were 

retained for completeness but should be interpreted cautiously. 

Table 3.4 Summary and interpretation of dissolved contaminant results 

Parameter Group Principal Result Interpretation 

Dissolved metals other than 

copper 

No consistent increase during 

dredging 

No dredging-related mobilisation 

indicated 

Dissolved copper Variable concentrations before 

and after dredging; generally 

lower during dredging 

No consistent dredging-related 

pattern identified; interpretation 

limited by laboratory filtration and 

the absence of field QA/QC 

samples. 

Petroleum hydrocarbons Detected only in selected pre-

dredging samples 

No increase associated with 

dredging 

TBT, PAHs, and BTEX Below reporting limits No mobilisation indicated 
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4 Discussion 

̶  

4.1 Dredging-related Water Quality Influence 

The monitoring program identified elevated turbidity, but the combined timing, spatial pattern, 

environmental conditions, and sensor-performance evidence did not identify a sustained dredging- 

or disposal-related response at the monitored sensitive receptors. Table 4.1 summarises the 

principal evidence used in reaching this conclusion. 

The investigation outcomes were consistent with the absence of a sustained project-related 

response. Eighteen events were attributed to natural environmental variability, four to documented 

monitoring or sensor issues and 10 to isolated observations for which the specific cause could not 

be confirmed. The indeterminate observations were brief and did not form a sustained or spatially 

coherent response at a monitored receptor. No event was attributed to dredging or disposal. 

The estuarine and nearshore monitoring did not show sustained movement of elevated turbidity 

from the dredging areas towards the sensitive receptors. Observed responses corresponded more 

clearly with river flow, tidal exchange, and wind-generated waves. Similar responses at Seagrass 

and Forth also indicated that some elevated periods reflected broader catchment or coastal 

conditions rather than effects centred on the dredging pathway. 

Forth was selected as a reference because it is also influenced by a river system and was expected 

to respond to broader catchment and coastal conditions in a similar way to Seagrass. Local 

differences meant that responses were not expected to be identical, but comparison between the 

sites assisted in distinguishing regional variability from a plume following the predicted dredging 

pathway. 

At the offshore sites, no repeatable or sustained disposal-related response was detected at the 

Offshore station. No corresponding response was identified at the historical scallop area. These 

findings indicate that localised increases expected near disposal did not extend materially beyond 

the predicted Zone of Influence towards the monitored offshore receptors. 

Supporting laboratory results did not indicate dredging-related mobilisation of dissolved 

contaminants. The variable dissolved copper results were interpreted cautiously but did not show a 

pattern centred on the operational areas or the dredging period. 
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Table 4.1 Lines of evidence used to assess dredging-related influence 

Line of Evidence What Would Indicate a Dredging-related 

Effect 

Observed Result 

Temporal relationship Turbidity would increase during, or within a 

physically plausible period following, relevant 

dredging, overflow, or disposal activity. 

Responses would be expected to recur during 

comparable operational periods. 

Some elevations occurred during or following operations, but the relationship was 

not repeatable. Elevated turbidity also occurred before dredging, outside active 

operational periods and under changing environmental conditions. Multiple 

dredging and disposal events occurred without a corresponding turbidity response 

at the monitored receptors. 

Spatial relationship The strongest response would occur near the 

operational area or along the likely transport 

pathway, followed by a weaker or delayed 

response at more distant sites. 

The monitoring record did not show a consistent spatial progression from the Inner 

Harbour or Entrance Channel towards Grayling, Seagrass, or the offshore 

receptors. Several elevations occurred concurrently across sites or were stronger 

at locations outside the expected pathway, indicating environmental drivers. 

Sentinel and reference-

site comparison 

A dredging-related response at a test site 

would not be expected to occur with a similar 

magnitude and timing at a reference location 

outside the principal dredging pathway. 

Several increases at Seagrass occurred concurrently with, or after, comparable 

responses at Forth. Forth was selected as a reference because it is also 

influenced by a river system and was expected to respond similarly to broader 

catchment and coastal conditions. The comparable responses supported a 

regional environmental influence rather than an effect centred on the dredging 

pathway. 

Supporting water-

quality parameters 

If dredging mobilised contaminants from the 

seabed, dissolved contaminant 

concentrations could increase during 

dredging, particularly near the operational 

areas or along the potential plume pathway. 

Sediment sampling had not identified contamination concerns requiring specific 

management. Laboratory water-quality monitoring was undertaken as a further 

check and did not identify a consistent increase in dissolved contaminants during 

dredging or a spatial pattern centred on the operational areas. The results 

therefore did not indicate contaminant mobilisation associated with dredging. 

A reliable relationship between turbidity and TSS was not established, so the 

continuous turbidity record could not be converted to suspended sediment 

concentrations. 

Environmental drivers The turbidity increase would not be better 

explained by river flow, tides, rainfall, wind, or 

waves. 

Investigated elevations were more consistently associated with natural 

environmental conditions. Grayling responded clearly to increased river flow, with a 

potentially delayed response at Estuary Mouth. Estuary Mouth also showed an 

apparent tidal influence. Delayed turbidity increases at Estuary Mouth, Seagrass 
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Line of Evidence What Would Indicate a Dredging-related 

Effect 

Observed Result 

and Forth during elevated winds were consistent with wind-generated waves and 

sediment resuspension. 

Sensor condition The increase would be recorded by a 

functioning, stable sensor and, where paired 

sondes were available, would be supported 

by both instruments. 

Documented equipment-related events involved biofouling, debris, paired-sonde 

disagreement or a change in measurements following cleaning or replacement. 

Other isolated observations lacked sufficient equipment evidence for classification 

as sensor issues and were recorded as indeterminate. 
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4.2 Evaluation of Plume-Model Predictions 

Monitoring broadly supported the model’s principal predictions for the monitored receptors. This 

conclusion was based on assessment of turbidity during and following dredging and disposal 

intervals, together with event-specific investigation of elevated measurements and rolling-median 

exceedances. 

No investigated event showed a sustained dredging-related response at Grayling or the monitored 

seagrass habitat, or a disposal-related response at the historical scallop area. The monitoring 

record also did not show repeatable progression of elevated turbidity from the operational areas 

towards these receptors after a plausible transport interval. At Grayling, elevated turbidity was more 

consistently associated with river flow, rainfall, tidal conditions and other environmental influences 

than with dredging activity. 

The Offshore station was located more than 4 km from the DSDG and beyond the predicted 

disposal-ground Zone of Influence. The absence of a repeatable or sustained response at that 

station was consistent with disposal-related effects remaining localised, but did not directly verify 

conditions within the DSDG or define the influence-area boundary. 

Numerical validation of modelled SSC was not possible because a reliable project-specific turbidity–

TSS relationship was not established. The comparison therefore supports the modelled spatial and 

temporal behaviour at the monitored receptors but does not validate modelled concentrations or 

exact impact-zone boundaries. 

4.3 AMMP Performance, Limitations and Recommendations 

4.3.1 AMMP Implementation 

The AMMP established a structured framework for real-time monitoring, proactive data review, 

rolling-median assessment and event investigation. The monitoring network provided sufficient 

spatial and temporal evidence to assess whether sustained project-related effects reached the 

monitored receptors. 

All 32 investigations were initiated proactively through review of original-resolution telemetry. Formal 

rolling-median exceedances occurred subsequently for some site and depth records. The proactive 

review process allowed elevated or anomalous measurements to be assessed before a sustained 

rolling-median threshold was reached. 

Investigations incorporated operational timing, spatial patterns, environmental conditions, paired-

sonde and reference-site comparisons, and equipment-condition information. Measurements 

identified through final QA/QC as affected by biofouling, sensor drift, equipment faults or other 

monitoring issues were excluded from the final assessment where they were not representative of 

ambient conditions. Historical real-time rolling medians were not retrospectively recalculated. The 

monitoring program provided sufficient evidence to assess whether dredging or disposal caused 

sustained effects at the monitored receptors. No such effect was identified. 

The monitoring program also implemented the dissolved contaminant sampling requirements 

specified in the AMMP. Sampling was completed during the pre-dredging, dredging and post-

dredging phases and included analysis of dissolved metals, TBT, petroleum hydrocarbons and 

PAHs. The results did not identify a consistent temporal or spatial pattern indicating dissolved 

contaminant mobilisation associated with dredging. This provided a supplementary line of evidence 

for the broader water-quality assessment, subject to the sampling and field QA/QC limitations 

identified in this report. 
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4.3.2 Monitoring Limitations 

The principal monitoring limitations were: 

• Provisional turbidity thresholds: The AMMP values were expressed in NTU and derived from 

external datasets for which the original instruments and optical methods could not be confirmed. 

Project measurements were collected using ISO 7027-consistent YSI EXO3 sensors and 

reported in FNU. The numerical AMMP values were therefore used as operational screening 

thresholds rather than directly instrument-equivalent criteria. This limitation supports deriving 

future thresholds from site-specific EXO3 baseline data expressed in FNU. 

• No reliable turbidity-TSS conversion: The limited paired dataset prevented numerical 

comparison of real-time turbidity with modelled suspended sediment concentrations. The 

absence of a strong turbidity-TSS relationship was not unexpected given the complexity of 

suspended sediment dynamics within estuarine environments (Section 3.4). Variations in 

sediment source, particle characteristics and hydrodynamic conditions commonly result in 

substantial variability in turbidity-TSS relationships, even where both parameters are measured 

concurrently. 

• Sensor condition: Biofouling, drift, debris, and equipment faults affected some monitoring 

periods and increased the effort required for event assessment. 

• Rolling-median completeness and QA/QC: Rolling medians were calculated from the original-

resolution measurements available within each six-day or 15-day window. Measurements 

subsequently identified during final QA/QC as affected by biofouling or other monitoring issues 

had contributed to the historical rolling medians, which were not retrospectively recalculated. 

These limitations were considered during event investigation and interpretation. 

• Differences between modelled and actual conditions: The model represented an idealised 

scenario, while monitoring reflected the actual sequence of operations and environmental 

conditions. 

These limitations reduced the precision of numerical and fine-scale spatial comparisons but did not 

alter the principal conclusion, which was supported by multiple independent lines of evidence. 

4.3.3 Recommendations 

Future monitoring should retain the effective components of the AMMP while addressing the 

limitations identified during this campaign. Recommendations for future water quality monitoring are 

provided in Table 4.2.  

Table 4.2 Recommendations for future water quality monitoring 

Recommendation Purpose 

Continue paired turbidity and TSS sampling 

before, during and after dredging and across a 

wider range of conditions 

Assess whether reliable site-specific relationships 

can be established 

Develop site-specific baseline distributions using 

quality-controlled data from the range of 

conditions to replace the provisional turbidity 

thresholds with values expressed in FNU 

Establish one set of year-round warning and 

trigger values for each site that reflects the range 

of natural conditions likely to occur during future 

dredging campaigns and is aligned with the 

project instruments and measurement method 

Review inspection and cleaning frequencies at 

sites susceptible to biofouling, debris, or drift 

Reduce sensor-related events and data loss 
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Recommendation Purpose 

Retain paired sondes at key receptor sites where 

practicable 

Distinguish ambient changes from sensor-specific 

effects 

Reassess the monitoring network before each 

future campaign 

Confirm that each site addresses a distinct 

objective and that the network remains 

proportionate to the proposed activities and risks 

Include appropriate field-quality-control samples if 

dissolved metals monitoring continues 

Improve interpretation of low-level or variable 

dissolved metal results 

 

Any review of the monitoring network should consider overlap between sites, data quality, predicted 

exposure pathways and the proposed dredging and disposal activities. Changes should retain 

sufficient coverage of sensitive receptors and suitable reference conditions. 
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5 Conclusion 

̶  

The monitoring program did not identify a sustained water-quality response attributable to 

maintenance dredging or dredged-material disposal at the monitored sensitive receptors. Most 

investigated events were attributed to natural environmental variability or documented monitoring 

and sensor issues. Ten brief, isolated observations remained indeterminate because their specific 

cause could not be confirmed; however, these observations did not indicate sustained or spatially 

coherent receptor exposure. Laboratory monitoring did not identify a consistent pattern of dissolved 

contaminant mobilisation associated with dredging. 

The results broadly supported the plume model’s principal predictions. No sustained response was 

identified at the monitored seagrass habitat, Offshore monitoring location or historical scallop area. 

Monitoring results at these locations were consistent with the predicted DSDG Zone of Influence. 

Numerical validation of modelled suspended sediment concentrations was not possible because a 

reliable turbidity-TSS relationship was not established. 

The AMMP provided a structured framework for monitoring and investigating elevated turbidity. 

Future programs should focus on strengthening site-specific baselines, improving sonde reliability 

and paired turbidity-TSS data, and confirming that the monitoring network remains proportionate to 

the objectives and risks of each campaign. 
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Annex A Turbidity Investigation and Rolling-Median Exceedance 

Records 

̶  

All investigations were initiated proactively through review of original-resolution telemetry. Table A.1 

records the first-observed time, evidence considered, investigation outcome, management response 

and any related rolling-median exceedance occasion. 

Table A.2 presents the formal rolling-median warning and trigger occasions identified during the 

campaign and cross-references the investigation through which each occasion was assessed. The two 

registers do not have a one-to-one relationship. Many proactive investigations did not result in a rolling-

median exceedance, while one investigation could address several rolling statistics, monitoring depths 

or exceedance occasions. 

Each row in Table A.2 represents one continuous statistical exceedance occasion. An occasion began 

when a rolling median exceeded its warning threshold and ended when it returned below that threshold. 

A trigger-level occasion may include an initial warning phase, a trigger phase and a subsequent 

warning phase as the rolling median declined. Separate statistical occasions could nevertheless be 

addressed through the same broader investigation. 

Investigation outcomes represent the most plausible explanation supported by the available evidence 

and do not establish causation with certainty. 

A.1 Turbidity Investigation Register
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Table A.1.  Turbidity Investigation Register 

Event 
ID 

First 
observed / 
Investigation 
opened 

Site / 
depth 

Proactive 
investigation 
level 

Instantaneous 
turbidity (FNU) 

Investigation 
basis 

6-day value 
at first 

observation 
(FNU) 

6-day 
status 

15-day 
value at 

first 
observation 

(FNU) 

15-day 
status 

Operational 
screening 
thresholds 
(warning / 
trigger) 

Related 
rolling 
median 
exceedance 
ID(s) 

Key QA/QC evidence and assessment 
Primary 
outcome 

Secondary 
influence 

A01 12 Mar 2026 
20:10 

Grayling Trigger 24.67 Proactive 
review of 
original-
resolution 
telemetry 

4.97 Below 
warning 

4.01 Below 
warning 

6-day: 15 / 16.5  
15-day: 8.5 / 9.3 

R01, R02 Exceedance started prior to dredging commencing. 
Seaweed and debris around logger; sludge on base. 
Turbidity fell after cleaning  on 24 March 2026. 

Monitoring 
artefact or 
sensor issue 

None 
identified 

A02 26 Mar 2026 
00:45 

Seagrass 
Bottom 

Warning 4.26 Proactive 
review of 
original-
resolution 
telemetry 

0.63 Below 
warning 

0.69 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Short elevation after dredging had stopped; strong 
wind and wave conditions; no corresponding increase 
at other sites. No exceedances in 6-day or 15-day 
rolling medians were recorded. 

Natural 
environmental 
variability 

None 
identified 

A03 26 Mar 2026 
00:15 

Seagrass 
Surface 

Warning 4.02 Proactive 
review of 
original-
resolution 
telemetry 

1.22 Below 
warning 

1.21 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None Short elevation after dredging had stopped; strong 
wind and wave conditions; no corresponding increase 
at other sites. No exceedances in 6-day or 15-day 
rolling medians were recorded. 

Natural 
environmental 
variability 

None 
identified 

A04 27 Mar 2026 
04:45 

Seagrass 
Bottom 

Trigger 7.59 Proactive 
review of 
original-
resolution 
telemetry 

0.63 Below 
warning 

0.69 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A05 27 Mar 2026 
11:30 

Seagrass 
Bottom 

Trigger 6.80 Proactive 
review of 
original-
resolution 
telemetry 

0.63 Below 
warning 

0.69 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A06 27 Mar 2026 
15:00 

Seagrass 
Bottom 

Trigger 7.75 Proactive 
review of 
original-
resolution 
telemetry 

0.63 Below 
warning 

0.68 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A07  28 Mar 2026 
12:30 

Seagrass 
Bottom 

Trigger 75.89 Proactive 
review of 
original-
resolution 
telemetry 

0.67 Below 
warning 

0.68 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 
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A08 28 Mar 2026 
22:00 

Seagrass 
Bottom 

Trigger 12.45 Proactive 
review of 
original-
resolution 
telemetry 

0.71 Below 
warning 

0.68 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A09 31 Mar 2026 
11:15 

Seagrass 
Bottom 

Trigger 4.71 Proactive 
review of 
original-
resolution 
telemetry 

0.98 Below 
warning 

0.68 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A10 31 Mar 2026 
14:45 

Seagrass 
Bottom 

Trigger 16.21 Proactive 
review of 
original-
resolution 
telemetry 

1.00 Below 
warning 

0.68 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A11 01 Apr 2026 
19:00 

Seagrass 
Bottom 

Trigger 4.96 Proactive 
review of 
original-
resolution 
telemetry 

0.94 Below 
warning 

0.69 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

R03, R04, 
R05, R06 

Short-lived elevation recorded at both Seagrass 
sondes and the reference site (Forth); coincided with 
tidal movement. Given the short duration of the event 
and its occurrence at both the monitoring and 
reference locations, the exceedance is not consistent 
with a dredging-related turbidity plume and is more 
likely attributable to a transient, localised resuspension 
event. As the elevations were short-lived and 6-day 
and 15-day rolling median turbidity values remained 
below warning and trigger thresholds. 

Natural 
environmental 
variability 

None 
identified 

A12 02 Apr 2026 
00:15 

Seagrass 
Bottom 

Trigger 27.56 Proactive 
review of 
original-
resolution 
telemetry 

0.94 Below 
warning 

0.70 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

R03, R04, 
R05, R06 

Erratic and sustained elevations were not reflected in 
the surface record. Heavy biofouling was reported 
when the turbidity sensor was replaced on 8 April 
2026; readings subsequently returned towards the 
preceding range. 

Monitoring 
artefact or 
sensor issue 

None 
identified 

A13 02 Apr 2026 
20:00 

Seagrass 
Surface 

Trigger 4.61 Proactive 
review of 
original-
resolution 
telemetry 

1.57 Below 
warning 

1.41 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None Brief elevation with wind gusts up to 28 knots; returned 
to baseline within about one hour. As the elevations 
were short-lived and 6-day and 15-day rolling median 
turbidity values remained below warning and trigger 
thresholds. 

Natural 
environmental 
variability 

None 
identified 

A14 02 Apr 2026 
22:55 

Grayling Warning 15.68 Proactive 
review of 
original-
resolution 
telemetry 

4.55 Below 
warning 

5.83 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None Variable turbidity occurred predominantly outside 
dredging; wind gusts were about 30 knots and no 
clear operational relationship was evident. 

Natural 
environmental 
variability 

None 
identified 

A15 04 Apr 2026 
00:30 

Grayling Trigger 41.56 Proactive 
review of 
original-
resolution 
telemetry 

5.23 Below 
warning 

5.69 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None Most exceedances occurred before dredging, during a 
large tidal exchange; no sustained operational pattern.  
As the elevations were short-lived and 6-day and 15-
day rolling median turbidity values remained below 
warning and trigger thresholds. 

Natural 
environmental 
variability 

None 
identified 
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A16 05 Apr 2026 
05:00 

Grayling Trigger 46.60 Proactive 
review of 
original-
resolution 
telemetry 

5.65 Below 
warning 

5.45 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None The maximum turbidity occurred before dredging, 
during late ebb tide. Moderate to strong winds and 
tidal movement were present, and no sustained 
relationship with dredging was evident.  As the 
elevations were short-lived and 6-day and 15-day 
rolling median turbidity values remained below 
warning and trigger thresholds. 

Natural 
environmental 
variability 

None 
identified 

A17 06 Apr 2026 
03:10 

Grayling Trigger 29.64 Proactive 
review of 
original-
resolution 
telemetry 

5.91 Below 
warning 

5.32 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None Six erratic exceedances were recorded during the 
monitoring period. without a repeatable operational 
relationship or coherent downstream response. The 
first five exceedances occurred 3 to 8 hours after 
dredging had ceased. Their timing, isolated nature and 
absence of a consistent spatial pattern do not support 
attribution to dredging activities. 

Natural 
environmental 
variability 

None 
identified 

A18 07 Apr 2026 
00:15 

Seagrass 
Bottom 

Trigger 37.18 Proactive 
review of 
original-
resolution 
telemetry 

6.15 Trigger 
exceedance 

1.29 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None A broader elevation coincided with rainfall/runoff and 
extended across periods without dredging, supporting 
an environmental contribution. The bottom-sonde 
response was substantially greater than the paired 
surface response during a period subsequently 
identified as affected by biofouling. 

Natural 
environmental 
variability 

Sensor 
condition 
amplified 
bottom-
sonde 
response 

A19 07 Apr 2026 
02:10 

Grayling Trigger 40.48 Proactive 
review of 
original-
resolution 
telemetry 

6.03 Below 
warning 

5.17 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None All exceedances occurred outside active dredging. 
Rainfall, fresh winds and tidal transitions were the 
likely drivers.  As the elevations were short-lived and 
6-day and 15-day rolling median turbidity values 
remained below warning and trigger thresholds. 

Natural 
environmental 
variability 

None 
identified 

A20 09 Apr 2026 
10:00 

Seagrass 
Bottom 

Trigger 4.57 Proactive 
review of 
original-
resolution 
telemetry 

7.71 Trigger 
exceedance 

2.08 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Both sondes and the reference site (Forth) showed 
sustained elevation during strong winds; dredging 
occurred for only part of the period. 

Natural 
environmental 
variability 

None 
identified 

A21 13 Apr 2026 
18:30 

Seagrass 
Surface 

Warning 4.24 Proactive 
review of 
original-
resolution 
telemetry 

4.02 Warning 
exceedance 

2.15 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

R07, R08 Surface readings remained elevated while the bottom 
record did not. Sensor replaced on 21 April 2026 and 
biofouling (sludge) observed around all sensors; 
readings subsequently returned towards the preceding 
range. 

Monitoring 
artefact or 
sensor issue 

None 
identified 

A22 16 Apr 2026 
12:40 

Seagrass 
Bottom 

Warning 4.17 Proactive 
review of 
original-
resolution 
telemetry 

3.51 Below 
warning 

4.36 Trigger 
exceedance 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Strong WNW winds and a similar response at the 
reference site (Forth) supported wind- and wave-
driven resuspension. 

Natural 
environmental 
variability 

Sensor 
condition 
amplified 
top-sonde 
response 

A23 17 Apr 2026 
05:45 

Seagrass 
Bottom 

Warning 4.12 Proactive 
review of 
original-
resolution 
telemetry 

3.42 Below 
warning 

4.36 Trigger 
exceedance 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None Elevations occurred while the dredger was 
predominantly transiting or at the DSDG; strong winds 
and a corresponding reference site (Forth) response 
were recorded. 

Natural 
environmental 
variability 

None 
identified 

A24 04 May 2026 
18:05 

Seagrass 
Bottom 

Warning 4.05 Proactive 
review of 
original-
resolution 
telemetry 

1.99 Below 
warning 

2.05 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Elevation continued for almost 24 hrs. Sustained high 
winds on 4 and 5 May. Highest rainfall for the month 
recorded on 5 May. Similar increases occurred at the 
surface sonde, Forth and Estuary Mouth. 

Natural 
environmental 
variability 

None 
identified 

A25 06 May 2026 
15:00 

Seagrass 
Bottom 

Warning 4.27 Proactive 
review of 
original-
resolution 
telemetry 

2.03 Below 
warning 

2.12 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None Comparable responses occurred in both Seagrass 
sondes, at Forth and at Estuary Mouth during strong 
NW winds (highest gusts recorded for May). 

Natural 
environmental 
variability 

None 
identified 

A26 14 May 2026 
07:00 

Seagrass 
Bottom 

Trigger 4.43 Proactive 
review of 
original-
resolution 
telemetry 

1.85 Below 
warning 

1.94 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Intermittent turbidity elevations occurred during both 
active and inactive dredging periods. A larger 
concurrent increase at Estuary Mouth and a weaker 
surface response do not support a response centred 
on the Seagrass site. Dredging-related transport 
cannot be excluded; however, available evidence was 
insufficient to establish a clear operational relationship. 
As the elevations were short-lived and 6-day and 15-
day rolling median turbidity values remained below 
warning and trigger thresholds, the event was 
classified as indeterminate. 

Indeterminate 
isolated 
observation 

None 
identified 
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A27 19 May 2026 
10:15 

Seagrass 
Bottom 

Warning 4.28 Proactive 
review of 
original-
resolution 
telemetry 

1.91 Below 
warning 

1.93 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None Variable turbidity occurred while dredging was inactive 
for most of the event; a slightly earlier response 
occurred at Forth. As the elevations were short-lived 
and 6-day and 15-day rolling median turbidity values 
remained below warning and trigger thresholds. 

Natural 
environmental 
variability 

None 
identified 

A28 22 May 2026 
22:00 

Seagrass 
Bottom 

Trigger 5.92 Proactive 
review of 
original-
resolution 
telemetry 

2.12 Below 
warning 

1.90 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A29 28 May 2026 
16:50 

Seagrass 
Bottom 

Trigger 9.80 Proactive 
review of 
original-
resolution 
telemetry 

1.98 Below 
warning 

1.96 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

None The event comprised a single measurement above the 
applicable threshold, followed by an immediate return 
to the preceding range. No corresponding response 
was recorded by the paired sonde or nearby 
monitoring sites. No supporting operational or spatial 
evidence of a dredging-related plume was identified. 
The measurement is therefore considered an isolated 
anomalous observation and is not considered 
representative of sustained ambient turbidity. The 
specific cause of the individual observation could not 
be confirmed. 

Indeterminate 
isolated 
observation 

No sustained 
receptor 
exposure 
indicated 

A30 31 May 2026 
11:30 

Scallop 
Bottom 

Trigger 5.21 Proactive 
review of 
original-
resolution 
telemetry 

0.09 Below 
warning 

0.09 Below 
warning 

6-day: 4 / 4.3  
15-day: 3 / 3.3 

None Alternating spikes continued without corresponding 
surface or other-site responses. Spike commended 
when no dredging was occurring. Wind and wave 
activity began increasing late on 30 May, consistent 
with observations at other sites (seagrass and Forth); 
however, only minimal change has been recorded by 
the upper sonde. Elevated turbidity was recorded in 
the upper water column for several days, consistent 
with wind and wave influences (and remaining below 
warning and trigger thresholds). While some 
corresponding variability was evident in the bottom 
sonde during this period, the signal remained 
sufficiently episodic to support biofouling as the 
primary cause. Turbidity immediately fell after cleaning 
on 11 June.   

Monitoring 
artefact or 
sensor issue 

None 
identified 

A31 31 May 2026 
01:10 

Seagrass 
Bottom 

Warning 4.10 Proactive 
review of 
original-
resolution 
telemetry 

2.19 Below 
warning 

2.09 Below 
warning 

6-day: 4 / 4.3 
15-day: 3 / 3.3 

R10 Elevation persisted after dredging was completed and 
occurred with high winds, substantial rainfall and a 
similar response at Forth. 

Natural 
environmental 
variability 

None 
identified 

A32 03 Jun 2026 
03:00 

Grayling Warning 15.17 Proactive 
review of 
original-
resolution 
telemetry 

-0.19 Below 
warning 

0.01 Below 
warning 

6-day: 15 / 16.5 
15-day: 8.5 / 9.3 

None Turbidity increased with high river discharge and 
reduced salinity after substantial rainfall; similar 
increases occurred at Estuary Mouth. 

Natural 
environmental 
variability 

None 
identified 

All investigations were initiated proactively from review of original-resolution telemetry. Six-day and 15-day rolling values shown are the values available at the first-observed event time; they do not imply that the rolling threshold 

initiated the investigation. 
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A.2 Rolling-Median Warning and Trigger Periods 

Table A.2 presents continuous rolling-median exceedance occasions rather than each warning- and 

trigger-level crossing as a separate event. An exceedance occasion commenced when a rolling median 

first exceeded its warning threshold and ended when it returned below the warning threshold. Where 

the rolling median subsequently exceeded the trigger threshold before returning below the warning 

threshold, the complete period was recorded as one exceedance occasion and classified by the highest 

level reached. 

Consequently, a trigger-level occasion may include an initial warning phase, a trigger phase and a 

subsequent warning phase as the rolling median declined.  

e.g. normal → warning → trigger → warning → normal 

The declining phase may continue after the environmental conditions or monitoring issue associated 

with the elevated measurements had resolved because earlier measurements remained within the 

applicable six-day or 15-day rolling window. 
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Table A.2.  Continuous rolling-median exceedance occasions and associated investigation responses during the 2026 campaign 

Exceedance 
ID 

Site / depth2 
Rolling 
statistic 

Highest 
level 
reached 

Warning level first 
exceeded 

Trigger level first 
exceeded 

Maximum rolling 
median (FNU) 

Returned below 
trigger 

Returned below 
warning 

Related 
investigation ID 

Status at 
threshold 
crossing 

Outcome and management response 

R01 Grayling 6-day Trigger 16 Mar 2026 01:40 16 Mar 2026 04:50 354.05 27 Mar 2026 02:00 27 Mar 2026 05:50 A01 Already under 
investigation 

Sonde inspected and replaced; biofouling 
documented. Measurements returned 
towards preceding range following 
replacement. 

R02 Grayling 15-day Trigger 19 Mar 2026 20:40 19 Mar 2026 23:50 55.07 01 Apr 2026 06:10 01 Apr 2026 07:30 A01 Already under 
investigation 

Sonde inspected and replaced; biofouling 
documented. Measurements returned 
towards preceding range following 
replacement. 

R03 Seagrass Bottom 6-day Warning 05 Apr 2026 18:30 NA 4.01 NA 05 Apr 2026 18:45 A11, A12  
Assessed as part 
of the same 
broader 
investigation 
period  

Already under 
investigation  

Natural environmental variability followed 
sonde inspection and replacement with 
biofouling documented. Measurements 
returned towards preceding range following 
replacement 

R04 Seagrass Bottom 6-day Warning 05 Apr 2026 19:30 NA 4.01 NA 05 Apr 2026 19:45 A11, A12  
Assessed as part 
of the same 
broader 
investigation 
period   

Already under 
investigation  

Natural environmental variability followed 
sonde inspection and replacement with 
biofouling documented. Measurements 
returned towards preceding range following 
replacement 

R05 Seagrass Bottom 6-day Trigger 05 Apr 2026 20:00 05 Apr 2026 23:45 7.84 13 Apr 2026 10:45 13 Apr 2026 18:45 A11, A12  
Assessed as part 
of the same 
broader 
investigation 
period   

Already under 
investigation  

Natural environmental variability followed 
sonde inspection and replacement with 
biofouling documented. Measurements 
returned towards preceding range following 
replacement 

R06 Seagrass Bottom 15-day Trigger 10 Apr 2026 19:00 11 Apr 2026 02:45 4.48 21 Apr 2026 00:45 22 Apr 2026 01:15 A11, A12  
Assessed as part 
of the same 
broader 
investigation 
period   

Already under 
investigation  

Natural environmental variability followed 
sonde inspection and replacement with 
biofouling documented. Measurements 
returned towards preceding range following 
replacement. 

R07 Seagrass Surface 6-day Trigger 13 Apr 2026 17:15 14 Apr 2026 19:00 9.06 24 Apr 2026 11:45 24 Apr 2026 11:45 A21 Already under 
investigation 

Sonde inspected and replaced; biofouling 
documented. Measurements returned 
towards preceding range following 
replacement. 

R08 Seagrass Surface 15-day Trigger 16 Apr 2026 13:30 16 Apr 2026 22:00 5.00 28 Apr 2026 22:30 28 Apr 2026 23:00 A21 Already under 
investigation 

Sonde inspected and replaced; biofouling 
documented. Measurements returned 
towards preceding range following 
replacement. 

R09 Scallop Bottom 6-day Apparent 
Trigger, not 
verified 

NA 11 May 2026 13:50 4.43 11 May 2026 14:00 11 May 2026 14:00 NA Data gap 
following 
sonde loss; 
threshold 
crossing not 
verifiable 

Apparent exceedance generated during a 
12-day data gap following loss of the sonde. 
No valid data were available during this time. 
Classified as a monitoring/data-availability 
issue; monitoring resumed following 
replacement 

R10 Seagrass Bottom 6-day Trigger 03 Jun 2026 20:30 04 Jun 2026 02:45 5.66 12 Jun 2026 00:15 13 Jun 2026 00:00 A31 Already under 
investigation  

Natural environmental variability that 
commenced 31 May. Dredging was 
completed at 11:35 on 03 June. 

Note: Each row represents one continuous exceedance occasion and is classified by the highest threshold reached. A trigger-level occasion may include warning-level periods before and after the trigger threshold was exceeded. 
Periods without valid measurements were not treated as confirmed turbidity exceedances. Where the rolling-median record indicated an exceedance during a monitoring gap, the entry was retained for traceability but classified as a monitoring/data-availability issue. 

The periods in Table A.2 are rolling-median threshold exceedances and do not correspond directly to the 32 proactive investigations in Table A.1. Investigations were initiated through review of original-resolution telemetry and could 

commence before a rolling-median threshold was exceeded. A single investigation could also overlap more than one rolling statistic, monitoring depth or exceedance period 
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Annex B Laboratory Analytical Results and Reports 

̶  

B.1 Analytical Results 
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Table B.1.  Dissolved contaminant concentrations in water samples collected before, during and after dredging 

Monitoring 

Period 

Depth Aluminium Arsenic Chromium Copper Lead Nickel Silver Zinc Mercury Petroleum 

Hydrocarbons1 

Unit  µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

LOR  5 0.5 0.5 13 0.2 0.5 0.1 5 0.04 Fraction-specific 

Adopted marine 

DGV2 

 37 - 4.4 0.6 4.4 70 1.4 8 0.1 - 

Seagrass            

Pre-dredging 
Surface 10 1.7 <0.5 6 0.2 <0.5 0.2 <5 0.12  

Bottom 16 1.8 <0.5 22 0.6 <0.5 0.2 6 0.16  

Dredging 
Surface <5 1.5 <0.5 <1 <0.2 <0.5 <0.1 33 <0.04  

Bottom <5 1.5 <0.5 <1 0.2 <0.5 <0.1 <5 <0.04  

Post-dredging 
Surface <5 2.2 <0.5 4 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 1.9 <0.5 30 <0.2 <0.5 <0.1 <5 <0.04  

Estuary Mouth            

Pre-dredging 

Surface 15 1.8 <0.5 81 0.6 <0.5 0.1 <5 <0.04 TRH C10-C40 

sum: 610 

Bottom 8 1.7 <0.5 12 1.1 <0.5 <0.1 <5 <0.04  

Dredging 
Surface <5 1.5 <0.5 <1 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 1.7 <0.5 <1 <0.2 <0.5 <0.1 <5 <0.04  

Post-dredging 
Surface <5 1.9 0.5 115 0.4 <0.5 <0.1 8 <0.04  

Bottom <5 2.0 <0.5 7 <0.2 <0.5 <0.1 10 <0.04  

Grayling            

Pre-dredging 
Surface 53 1.7 0.5 4 1.8 <0.5 0.2 11 <0.04  

Bottom 65 1.8 0.9 77 3.8 0.6 <0.1 21 <0.04  

Dredging 
Surface <5 0.9 <0.5 <1 <0.2 <0.5 <0.1 33 <0.04  

Bottom <5 1.2 <0.5 <1 <0.2 <0.5 <0.1 33 <0.04  

Post-dredging 
Surface 17 1.1 <0.5 3 <0.2 <0.5 <0.1 5 <0.04  

Bottom 11 1.0 <0.5 <1 <0.2 <0.5 <0.1 <5 <0.04  

Forth            

Pre-dredging 

Surface 32 1.4 <0.5 15 1.3 <0.5 0.2 <5 0.004  

Bottom 9 1.8 <0.5 25 3.8 <0.5 0.6 18 <0.04 TRH C10-C40 

sum: 120 

Dredging 
Surface 5 1.4 <0.5 1 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 1.7 <0.5 1 <0.2 <0.5 <0.1 <5 <0.04  
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Monitoring 

Period 

Depth Aluminium Arsenic Chromium Copper Lead Nickel Silver Zinc Mercury Petroleum 

Hydrocarbons1 

Post-dredging 
Surface 42 1.2 <0.5 6 <0.2 <0.5 <0.1 <5 <0.04  

Bottom 7 2.2 <0.5 7 <0.2 <0.5 <0.1 <5 <0.04  

Scallop            

Pre-dredging 
Surface <5 1.7 <0.5 18 0.4 <0.5 0.4 6 0.12  

Bottom <5 1.7 <0.5 19 0.8 <0.5 0.1 5 0.08  

Dredging 
Surface <5 1.6 <0.5 <1 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 1.7 <0.5 <1 0.4 <0.5 <0.1 <5 <0.04  

Post-dredging 
Surface <5 2.2 <0.5 15 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 2.1 <0.5 2 <0.2 <0.5 <0.1 <5 <0.04  

Offshore            

Pre-dredging 
Surface <5 1.7 <0.5 33 <0.2 <0.5 0.2 <5 0.04  

Bottom <5 1.7 <0.5 14 <0.2 <0.5 <0.1 <5 <0.04  

Dredging 
Surface <5 1.5 <0.5 <1 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 1.6 <0.5 5 0.8 <0.5 <0.1 7 <0.04  

Post-dredging 
Surface <5 2.1 <0.5 14 <0.2 <0.5 <0.1 <5 <0.04  

Bottom <5 2.2 <0.5 6 <0.2 <0.5 <0.1 <5 <0.04  

Values in yellow exceeded the marine DGV adopted for this report. Cadmium results (below LOR for all samples) are reported in the attached laboratory certificates, and are not include in this table  
1 Petroleum hydrocarbons are represented as a detection summary because ANZG (2018) does not provide a single generic marine guideline value applicable to all reported fractions. 
2 Marine default guideline values adopted for this report. The aluminium and copper values are the final marine DGVs published in 2025. The remaining applicable values were retained from ANZG (2018) and the AMMP unless otherwise stated. The guideline-selection basis is described in Section 2.5. 
3 The laboratory LOR for copper was 1 µg/L, which exceeded the adopted 95% species-protection DGV of 0.6 µg/L. Results reported below the LOR therefore do not demonstrate that copper was below the DGV.  
4 Sampling depths in Table B.1. relate to discrete grab sampling and do not necessarily correspond to the telemetry-sonde configuration shown in Table 2.1. 
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B.2 ALS Laboratory Reports
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