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Executive Summary 

The Devonport East Terminal 3 (T3) Dredging and Reclaim Project (the project) involves dredging the southern 
end of existing Berth 3 East berth pocket, at Port of Devonport, to enable larger vessels, with a deeper draft, to 
berth, and reclamation of a small area of land to facilitate vessel boarding.  This is part of a broader project to 
upgrade and reconfigure the Port of Devonport to facilitate expected changes in incoming vessel size and type; 
however, the broader project is outside the scope of this application (which relates only to dredging and land 
reclamation). 

In total up to approximately 45,900m3 of in-situ material is expected to be removed from Berth 3 East berth 
pocket.  Suitable material extracted from the dredging will be used in the proposed land reclamation where 
possible.  

Although reuse within the reclamation is the preferred approach, is it anticipated there will be some excess 
material unsuitable for the reclaim due to contamination or geotechnical properties. TasPorts has reviewed 
various options for offsite disposal or reuse of any such excess dredge material, with two key options identified 
as most viable. The preferred option is reuse at an alternative TasPorts commercial/industrial facility, namely the 
Devonport Airport. The alternative option would be disposal at the Dulverton Regional Waste Depot. Preliminary 
discussions have been undertaken at both locations and in principle agreement to accept the material has been 
provided, subject to regulatory approval. Offsite disposal or reuse of the excess dredge material (at either the 
Devonport Airport or Dulverton Regional Waste Depot) is beyond the scope of this application and separate 
approval will be sought for offsite disposal/reuse. 

Two alternative dredge methods are being considered (with both included in this application), either marine-
based or land-based dredging, with the final option dependant on the selected contractor. The marine-based 
dredge option will involve a backhoe dredge and barges, unloaded via excavator. The land-based option will 
involve a long reach excavator, dredging from a fixed position on shore. For either dredge option, dredged 
material will be extracted from the marine environment and loaded onto trucks for transport to the materials 
management area for unloading, stockpiling, and testing prior to reuse or disposal. The materials management 
area will be segregated into unconsolidated and consolidated materials, with the latter requiring dewatering. 
The materials management area will be a graded hardstand with all runoff water (the results of dewatering and 
stormwater) collected, stored in a retention area to allow for sediment settlement, and then tested prior to 
discharge back into the Mersey River. 

An area of approximately 7,900m2 is proposed to be reclaimed. Material for the reclamation area will be sourced 
in part from the dredged material and, where a shortfall of material occurs, additional suitable material will be 
sourced from other parts of the TasPorts site, or from existing offsite quarries. The reclamation area 
incorporates the existing ramp approach and will accommodate new ramps and loading facilities. 

The reclamation will be established using a bunded wall formed of aggregate, geofabric and rock armour behind 
which suitable material will be placed to a sufficient height to create a new land area, upon which the new vessel 
boarding ramps will be constructed. 

The dredging program is expected to run for approximately four to ten weeks, depending on the dredge method 
selected. The marine-based dredging has a shorter total duration but involves 24-hour operations, whereas the 
land-based option would be restricted to daylight hours and therefore results in a longer dredge duration. The 
reclamation work may be undertaken at least partially in parallel with the dredging and is expected to run for 
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three to six months. Including mobilisation and de-mobilisation the overall duration for the project is expected 
to be five to eight months. 

Approvals process 

The Environmental Management and Pollution Control Act 1994 (EMPCA) determines level 2 activities, subject to 
assessment by the Environment Protection Authority (EPA) Tasmania. As defined by Schedule 2 of EMPCA, the 
proposal is for a level 2 activity being the Conduct of Certain Activities in Waters Within the Limits of the State: 
the dumping of dredge spoil (clause 7(e), Schedule 2 of EMPCA) and therefore approval to operate is required 
under EMPCA. 

The project has also been considered against the provisions of the Tasmanian Planning Scheme which found the 
project is expected to be No Permit Required under the scheme, thereby a planning permit from the Planning 
Authority is not required. This was confirmed in writing by Devonport City Council in late November 2021. 

The project has not been referred to the Commonwealth under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) as it has been determined by the proponent that the project will not 
significantly impact on any Matters of National Environmental Significance (MNES) and as such does not trigger 
the criteria for referral under the EPBC Act. As such there will be no Commonwealth involvement in the planning 
and environmental approvals for the project.  

The resulting approval pathway for the project is the submission of this Environmental Impact Statement (EIS) 
and assessment by the EPA Board. This EIS aims to describe the proposed project, document the existing 
attributes of the site, identify potential environmental impacts, and put forward management, mitigation, 
monitoring and adaptive measures to manage the identified impacts to within acceptable levels.  

Existing environment 

The project site is a highly modified environment, within the industrial area of Port of Devonport. There are 
limited terrestrial natural values at the site; however, the Mersey River provides aquatic habitat for a range of 
species, including the threatened Australian grayling which is expected to migrate through the port annually. 

There are several residential properties situated very close to the site, and management of amenity issues such 
as air and noise will be important to protect these sensitive receptors.  

Potential impacts and mitigation 

The key environmental considerations for the project include potential noise impacts, aquatic impacts associated 
with sediment disturbance during dredging and land side impacts associated with dredge spoil handling, 
dewatering and disposal or reuse.  

Noise modelling was undertaken for the project and found that noise impacts during standard operating hours 
(7am to 6pm weekdays and 9am to 5pm Saturdays) are likely to be acceptable, in the context of the relatively 
short project duration and existing noise levels from the operational port. In contrast, dredging and land 
reclamation work undertaken outside of standard operating hours (in particular evening and night works as 
proposed under the marine-based dredge option) are predicted to create environmental nuisance, particularly 
outside of normal port operating hours, when ambient noise levels drop considerably. As a result, in the event 
that the marine-based dredge option is adopted, a Noise Management Plan will be prepared, submitted to the 
EPA and implemented throughout the construction period. This Noise Management Plan will include a 
stakeholder engagement strategy, and noise mitigation measures and monitoring to ensure noise impacts from 
the project can be appropriately managed.  
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To address potential risks the sediments pose (through dredging, handling and reuse or disposal), sediment 
sampling was undertaken within the dredge area. Sediments to be dredged were tested to understand their 
physical and chemical properties and assess their potential for environmental impact. The sediments to be 
dredged are comprised of interbedded layers of sand, gravel, silt, and clay with an underlying rock stratum. Low 
level contamination was observed in some samples for several metals and metalloids, with the only contaminant 
consistently above the screening level of the National Assessment Guidelines for Dredging (NAGD 2009) being 
nickel.  Some more minor elevations were also noted for manganese, chromium, and mercury and an individual 
sample showing elevated tributyltin.  

Consideration was made of the potential for contaminants to migrate from sediments into the aquatic 
environment as a result of the proposed dredging. The risk was found to be low, particularly given the relatively 
low level of contaminants found in sediments, the results of elutriate testing which showed limited migration out 
of sediment into the water column, the high degree of dilution in the aquatic environment, and the presence of 
naturally occurring elevated levels of the key contaminants considered (e.g. nickel) in the surrounding marine 
waters. A monitoring and adaptive management program has been proposed to address the residual risk of 
contaminant release into the Mersey River.  

Sediment disturbance in the aquatic environment also poses a turbidity risk (regardless of contamination 
concentrations) to aquatic organisms, including the Australian grayling, which is expected to migrate through the 
port, and giant kelp, which have previously been recorded at the mouth of the Mersey River. To address this risk, 
sediment plume modelling was undertaken. The modelling indicated turbidity is likely to be high in the area 
immediately surrounding the dredge works but reduce to within acceptable levels further afield. The modelling 
found dredging and reclamation activities will resuspend sediments and increase turbidity in the port in the 
short term. However, the predicted increase in turbidity was found to be within the range of natural fluctuations 
already experienced, with the ecosystem within the lower reaches of the Mersey already adapted to these 
fluctuations.  The assessment concluded that it is considered unlikely that the dredging operation would have a 
significant impact on receptors within the lower reaches of the estuary, given the results of the predictive 
modelling and the existing turbidity fluctuations in the estuary. Turbidity monitoring is proposed for the duration 
of dredging, with adaptive management measures to be employed if turbidity levels are found to increase 
beyond adopted trigger levels.  

The sediment sampling results were also compared against EPA Information Bulletin 105: Classification and 
Management of Contaminated Soil for Disposal to characterise the dredge spoil for subsequent reuse or 
disposal. Comparison of metal results against Information Bulletin 105 shows approximately 75% of samples are 
classified as “Fill Material – Level 1” (level 1). In a small number of samples, chromium, manganese, and nickel 
concentrations were above the level 1 upper threshold and fell within the lower range of “Low Level 
Contaminated Soil – level 2” (level 2). This data indicates the sediments to be dredged are likely to be largely 
classified as “Fill Material – Level 1”, with a much smaller proportion of “Low Level Contaminated Soil – Level 2”. 
Petroleum hydrocarbons, pesticides, and PCBs were not identified as contaminants of concern as all samples 
returned results that were below the laboratory limit of reporting. 

Further sediment testing will be undertaken post dredging, to fully characterise the dredge spoil for reuse or 
disposal. The destination for extracted dredge spoil is either within the proposed land reclamation (only where 
subsequent testing indicates the material is suitable and does not pose a contamination risk to the marine 
environment) or offsite disposal or reuse at a suitable licenced or otherwise permitted facility (outside the scope 
of this application). 

Sediments were also tested to understand their potential acid sulfate soils risk, and therefore potential to 
generate acid once exposed to oxygen on land. Sediment results indicate that there is no readily releasable store 
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of acidity in the sediments (Topliss, 2021). In terms of potential acidity, the chromium-reducible sulfur results 
range from 0.06 to 0.88% S, indicating that the sediments contain enough sulfide bearing minerals to produce 
acid should they come in contact with oxygen; however, the acid neutralizing capacity of all the sediment 
samples significantly exceeds the potential acidity indicating that there is enough naturally occurring buffering 
capacity to consume any acid that is produced. In summary, the assessment found there is a low probability of 
acid sulfate soil developing due to oxidation of the sediments due to dredging. Sampling of runoff water within 
the materials handling area will be undertaken during the project to monitor any residual risk of acid formation, 
with treatment measures to be applied if required.  

Once on land in the materials management area, dredge spoil will need to be appropriately managed to avoid 
impacts such as dust, odour, and contaminated or turbid water runoff. A series of management measures are 
set out in the body of this EIS to manage the potential impact of dredge spoil handling and disposal/reuse; with 
these in place the residual impact to the environment and public amenity is considered low.  These measures 
will be further refined and documented in a Waste Materials Management Plan, to be prepared and submitted 
to the EPA prior to project commencement.  

The proposed project poses several other environmental and amenity risks that have been addressed 
throughout this document, including minor dust and odour effects, general construction wastes to be suitably 
stored and disposed of, and those associated with the handling and storage of environmentally hazardous 
materials. Management and mitigation for these and other environmental aspects are provided throughout the 
body of this EIS. An assessment was also undertaken to determine the potential impact of the changed aquatic 
structures (dredge area and new land reclamation) on the aquatic environment, which found no measurable 
impacts to estuarine processes are expected. 

Conclusion 

The proposed Devonport East Terminal 3 (T3) Dredging and Reclaim Project is an essential project to facilitate 
the long-term functionality of the Port of Devonport and accommodate the larger vessels expected to use the 
port in coming years. 

The project poses some short-term environmental risks, including, localised increase in turbidity in the Mersey 
River and noise impacts in the area surrounding the port for the duration of works.  Management, mitigation, 
monitoring, and adaptive management measures have been set out in this EIS; with these measures in place, the 
overall environmental impact of the project is predicted to be limited in nature and extent.  

Upon completion of construction the project poses no ongoing significant environmental risk. 
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Abbreviations 

Term Meaning  

ADCP Acoustic Doppler Current Profiler 

AHD Australian Height Datum 

ANZG 2018 Australian and New Zealand Guidelines for Fresh and Marine Water Quality. 
Australian and New Zealand Governments and Australian state and territory 
governments, Canberra ACT, Australia. 

ASC NEPM 2013 National Environment Protection (Assessment of Site Contamination) Measure 1999 

ASS Acid sulfate soils 

BHD Backhoe dredge 

CD Chart datum 

CFFEV Conservation of Freshwater Ecosystem Values database 

dB Decibels (measurement of noise) 

EMPCA Environmental Management and Pollution Control Act 1994 

EPA Environment Protection Authority 

EPBC PMST Environment Protection and Biodiversity Conservation Act 1999 Protected Matters 
Search Tool 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

LOR Laboratory Limit of Reporting (concentrations below the analysis limit) 

LRE Long-reach excavator 

MCA Multi criteria analysis 

NAGD National Assessment Guidelines for Dredging 2009 

NTU Nephelometric Turbidity Units 

NVA Natural values atlas 

PASS Potentially Acid Sulphate Soils 

PEV Protected environmental value 

SWL Sound pressure level 
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Term Meaning  

TACC Technical Advisory Consultation Committee 

TasPorts Tasmanian Ports Corporation 

TASSMG Tasmanian Acid Sulfate Soils Management Guidelines  

TSPA Threatened Species Protection Act 1995 

µg Micrograms 
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1 Introduction 

1.1 Project title 

The Devonport East Terminal 3 (T3) Dredging and Reclaim Project (the project) involves dredging the existing 
Berth 3 East berth pocket at Port of Devonport, northern Tasmania, to enable larger vessels with a deeper draft 
to berth, and reclamation of a small area of land to facilitate vessel boarding.  

These dredging and reclamation activities are the basis of this application, and are the subject of this report, but 
form part of the broader Devonport QuayLink project. Although the broader upgrades at the port are outside 
the scope of this application they are summarised below (Section 1.2) for context. 

1.2 Project context and background 

The Devonport QuayLink project is a key part of the Tasmanian Ports Corporation (TasPorts) 15-year Master Plan 
for the Port of Devonport. The Master Plan reflects the expected change in trade within the port over the 
coming 15 years, with the most significant short-term change relating to new larger vessels in the port. This vital 
project will ensure terminal infrastructure that actively facilitates and enables growth in throughput over a 50-
year horizon for Bass Strait shipping services. The Project will address existing capacity constraints and unlock a 
billion-dollar investment by shipping companies seeking to invest in larger, more efficient vessels to meet growth 
in demand.  Without this project, larger ships will not be able to berth at the Port.   

TasPorts key customers, TT Line and SeaRoad, who currently occupy two of the three eastern berths, are 
planning on the replacement of their current fleet of vessels over the coming years. The new vessels, 
accommodating an increase in demand and future proofing the operation of the services, will be larger than the 
existing vessels.  

The new vessels are expected to increase the passenger and freight capacity of SeaRoad and TT Line. The overall 
Devonport QuayLink project involves a range of landside and marine infrastructure works; however only the 
dredging of Berth 3 East and reclamation of a small parcel of land at Berth 3 East are the subject of this 
application. 

The proposed dredging and reclamation work (the subject of this application) are to be undertaken as one of the 
first stages of the broader reconfiguration project. Other work associated with the broader project will occur 
subsequent to the dredging and reclamation works and, as a result, cumulative impacts (e.g. noise) associated 
with the broader project are beyond the scope of this document. 

1.3 Project overview  

The project involves dredging the existing Berth 3 East berth pocket at Port of Devonport to enable deeper draft 
vessels to berth, and reclamation of a small area of land to facilitate vessel boarding.  

In total up to approximately 45,900m3 of material is expected to be removed from Berth 3 East berth pocket 
during dredging and excavation work.  Suitable material extracted from the dredging and excavation will be used 
in the proposed land reclamation and excess material will be removed from site to a licenced or otherwise 
permitted facility. 

An area of approximately 7,900m2 is proposed to be reclaimed. Material for the reclamation area will be sourced 
in part from the dredged material, and where a shortfall of material occurs, additional suitable material will be 
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sourced from other parts of the TasPorts site, such as material from earthworks required for the broader port 
reconfiguration project. It is possible insufficient material will be available on site for the reclamation area, and 
in this case small quantities of additional clean material will be brought to site from existing local quarries. 

The reclamation area incorporates the existing ramp approach and will accommodate new ramps and loading 
facilities.   

It is TasPorts intention to commence dredging and reclamation work in mid-2022, pending the outcomes of all 
relevant applications. It is anticipated the project will have a total duration of approximately five to eight 
months. 

The subject of this application is the dredging and reclamation works themselves, not the resulting use of the 
port, which is excluded from the application. The anticipated cost for the dredging and reclamation project, will 
be in the order of $10 to $20 million dollars.  

1.4 Proponent overview 

The project proponent is Tasmanian Ports Corporation (TasPorts) and the contact person for this application is 
Susan McLeod. 

Company Name: Tasmanian Ports Corporation Pty (TasPorts) 

Registered Address: 48 Formby Road, Devonport, TAS, 7310 

Postal Address: PO Box 1060, Launceston, Tas, 7250 

ABN: 82 114 161 938 

Phone: 1300 366 742 

Website: www.TasPorts.com.au 

Contact Name: Susan McLeod 

Contact Number: 03 63 803 080 

Contact Email: susan.mcleod@TasPorts.com.au  

TasPorts is a state-owned corporation operating under the Tasmanian Ports Corporation Act 2005 and is 
responsible for the management and maintenance of eleven Tasmanian ports and the Devonport Airport.  Over 
99% of all Tasmania’s freight moves through a TasPorts operated port. 

TasPorts operates the State’s major ports in Hobart, Bell Bay, Devonport, and Burnie as well as other cargo and 
community ports. TasPorts is responsible for maintenance of port berths, channels, wharves, landside assets, a 
marine fleet, and key navigational aids. TasPorts ensures the safe control and security of all major ports and 
delivers critical pilotage services as well as provision of towage, slipway and refuelling facilities, supply of floating 
plant and equipment for marine engineering projects, and construction and coastal haulage. TasPorts also 
maintain community-use waterfront assets in Sullivans Cove, Stanley, Inspection Head, Strahan, and King Island. 

TasPorts will be responsible for the construction and operation of the project. Contractors will be engaged, 
under TasPorts authority, to undertake dredging and reclamation work. Once the project is completed, Berth 3 
East will be used by TasPorts customers. 
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1.5 Legislative context 

The Environmental Management and Pollution Control Act 1994 (EMPCA) determines level 2 activities, subject to 
assessment by the Environment Protection Authority (EPA) Tasmania. As defined by Schedule 2 of EMPCA, the 
proposal is for a level 2 activity being the Conduct of Certain Activities in Waters Within the Limits of the State: 
the dumping of dredge spoil (clause 7.(e), Schedule 2 of EMPCA) and therefore approval to operate is required 
under EMPCA. 

A Notice of Intent (NOI) was submitted to the EPA on 26 June 2019 seeking confirmation of the level of approval 
and the issuing of Project Specific Guidelines. On 5 July 2019, the EPA determined the project to be a class 2B 
assessment, noting that the proposal involves dredging of sediments that may be contaminated and placement 
of those sediments in a reclamation area within the limits of the waters of the state.  Project Specific Guidelines 
were issued by the EPA on 5 August 2019 (available on the EPA website). Since that time applications have been 
made to the EPA seeking extension of time for lodgement of a case for assessment; an extension of time to 
August 2022 was granted by the EPA. 

The project has been considered against the provisions of the Tasmanian Planning Scheme, which found the 
project is expected to be No Permit Required under the scheme, thereby a planning permit from the relevant 
Planning Authority is not required.  This was confirmed in writing by Devonport City Council in late November 
2021. 

The project has not been referred to the Commonwealth under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) as it has been determined by the proponent that the project will not 
significantly impact on any Matters of National Environmental Significance (MNES) and as such does not trigger 
the criteria for referral under the EPBC Act. As such there will be no Commonwealth involvement in the planning 
and environmental approvals for the project.  

The resulting approval pathway for the project is the submission of an Environmental Impact Statement (EIS) and 
assessment by the EPA Board. 

Additionally, TasPorts operates under a Crown Land Licence (Licence Agreement 106122) at the Port of 
Devonport. This licence permits port operations but does not permit the full range of work proposed as part of 
the project without consent from Crown Lands Tasmania. As such the project also requires a Works Permit 
issued by Crown Lands Tasmania which TasPorts will seek separate to this Level 2 application. 

The project will also have to comply with a broad range of environmental and planning legislation, guidelines, 
standards, and policies as described in the relevant sections of this EIS. 
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2 Proposal description 

2.1 Project overview and location 

The Devonport East Terminal 3 (T3) Dredging and Reclaim Project (the project) involves dredging the southern 
end of the existing Berth 3 East berth pocket at Port of Devonport to enable larger vessels, with a deeper draft, 
to berth, and reclamation of a small area of land to facilitate vessel boarding.  This is part of a broader project to 
upgrade and reconfigure the Port of Devonport to facilitate expected changes in incoming vessel size and type. 

The subject of this EIS is the proposed dredging and reclamation work only. The broader Devonport QuayLink 
project involves additional works that are not defined as Level 2 activities and, although related, are excluded 
from this application. The dredging and reclamation work is one of the first components of the broader project 
to be undertaken and will occur in advance of other civil work packages. As a result, cumulative impacts (e.g., 
noise) from the other aspects of the reconfiguration project are not expected and therefore not considered 
further here. 

The two key components of the project as related to this application include. 

• Removal of approximately 45,900m3 of material from the Berth 3 East berth pocket to allow for 
deeper draft vessels to berth. 

• Land reclamation (approx. 7,900m2 reclaim area) to allow for vessel boarding, to incorporate the 
existing ramp approach and accommodate new multi-level roll-on roll-off (RoRo) stern ship ramps.   

The dredging works entail the removal of all material within the berth pocket to a design depth of -8.35m Chart 
Datum (CD) (excluding over dredging1) with battered slopes of 1:3 to the southern and eastern ends of the 
berth. Battered slopes will be protected with armour rock to resist scour (this armoured slope is referred to as a 
revetment). 

Some of the extracted material, where it is suitable, will be used in the land reclamation. Extracted material 
unsuitable for reclamation (e.g., due to geotechnical characteristics or contamination) will be either reused at an 
appropriate onshore location or disposed of offsite to a licenced permitted facility (subject to appropriate 
approvals). There is expected to be a shortfall in suitable material required for the reclamation and this will be 
made up with additional material from other parts of the TasPorts site (landside) and, if required, additional 
clean material will be brought from offsite (potentially making use of existing local quarries). 

The reclamation will be established using a bunded wall formed of aggregate, geofabric and rock armour behind 
which suitable material will be placed to a sufficient height to create a new land area, upon which the new vessel 
boarding ramps will be constructed. 

Two alternative dredge methods are being considered, either water-based or land-based dredging, with the final 
selected option dependent on the preferred contractor’s approach, plant availability, final detailed design, and 
ground conditions. The total duration of dredging differs between the two options, with land-based dredging 
likely to take in the order of 10 weeks (with daytime works only) by comparison water-based dredging is 
predicted to take in the order of 4 weeks (as 24-hour operations are likely for this option). The reason marine 
based dredging would need to be run on a 24 hrs per day basis (as compared to land-based excavation which 

 

1 It is typical for dredging contractors to remove material slightly beyond the design level to ensure that there are no high spots above the 
design level. This is known as over-dredge.  
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would occur only during the day) is because the operating cost of floating plant is expensive, in comparison, and 
may be available for only limited duration, which makes it beneficial to operate 24 hrs a day. The reclamation 
work may be undertaken in parallel with the dredging, or shortly after, and is expected to run for three to six 
months. Including mobilisation and de-mobilisation, the overall duration for the project is expected to be in the 
order of five to eight months. 

In summary, the key project elements include the following, as illustrated on Figure 2-2. 

• Dredge area, to be dredged via either marine-based or land-based plant. 

• Unloading area (two alternative load out options being considered, either load out facility A or load 
out facility B). The unloading area will be used to unload barges in the event of marine-based 
dredging and will be the staging point for the long reach excavator in the event of land-based 
dredging. 

• Materials management area for dredge materials handling prior to reuse in the reclamation or 
removal from site. 

• Reclamation area. 

• Internal roads for transportation of dredged material between the load out facility, materials 
management area and reclamation area. 

• Supporting infrastructure at the materials management area including bund walls, stormwater 
collection system, temporary site office, boundary fencing and wash down area. 

The Port of Devonport lies in the township of Devonport on Tasmania’s north coast. The port flanks the mouth of 
the Mersey River, with the proposed works situated on the eastern bank.  In this location the Mersey is 
considered estuarine, with a submerged saline wedge and near complete flushing of the lower part of the 
Mersey River (also referred to as the Mersey Estuary) occurring with each tidal cycle. The port is heavily utilised 
by industrial and recreational vessels and is home to the Spirit of Tasmania passenger ferries (operated by TT 
Line), providing regular connection to mainland Australia.  
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2.2 Dredging and reclamation methodology 

2.2.1 Material to be extracted 

In total approximately 45,900m3 of in-situ material is expected to be dredged, as illustrated in Table 2-1. This 
represents the total volume of material to be removed above the design level, as well as an estimate of over-
dredge. Is it typical for dredging contractors to remove material beyond the design level to ensure that there are 
no high spots above the design level; this is known as over-dredge. The level of over-dredging is dependent on a 
number of factors, including the type of material to be dredged, with softer material requiring less over-dredge 
than harder material (e.g. rock). The volume estimates provided in Table 2-1 include a nominal allowance for 
over-dredging across the site.  

The in-situ volume of material will typically increase when it is excavated, which is known as bulking. This 
increase in volume is usually accounted for by applying a bulking factor to the in-situ volumes. In this instance a 
bulking factor of 1.2 has been applied to the in-situ volumes to account for this process.  

Table 2-1  Estimated volume of materia l to be dredge, including over-dredge and bulking 

Material type In-situ Volume (m3) Bulked Volume (m3) 

Silt, fill, gravels, clay and sand 34,350 41,200 

Rock 11,550 13,900 

Estimated total  45,900 55,100 

Investigations have been undertaken to characterise the material to be extracted, including geotechnical and 
sediment sampling studies. Details of the sediment sampling are provided in the sediment sampling and aquatic 
impact reports (Appendix D, Appendix E and Appendix F). 

The existing berth pocket is believed to have been originally formed by means of drilling and blasting of the 
dolerite substrate found across the site, with the existing RoRo ramp approach and abutments formed over the 
remaining relatively shallow rock features to the southern end of the berth.  

Based on the information derived from the geotechnical investigations undertaken for the project, the dredge 
material is expected to consist of fill, rock armour, fractured rock (moderately to highly weathered dolerite) and 
natural sands, clays, and silts. Dredge material will likely vary from fill over fractured rock at the existing ramp 
abutments to soft sediments over consolidated silts and clays for the remainder of the berth pocket.  

Vibro-cores collected as part of the Marine Solutions sediment sampling program show overall sediments in the 
dredge area tended to be mostly sand and silt. The contribution of clay was generally lower, and some samples 
showed high contributions of gravel, but these were limited.  

The dredge area has also been subject to analysis for chemical composition. Generally, sediments exhibited low 
level contamination (in accordance with EPA Information Bulletin 105) for most metals and metalloids, with 
some sampling showing elevated levels of some parameters including nickel, tributyltin (TBT), chromium, 
manganese, and one sample showing elevated mercury levels. A full analysis of the contamination status of 
sediment is provided in Section 6.2. It is noted that there is a small area of material to be extracted that lies 
above water level along the existing embankment (as this area lies above water level it not technically defined as 
dredging but is included here for completeness) that has not been subject to in-situ characterisation and will be 
subject to further characterisation prior to final reuse or disposal. Additionally, there may also be a small area at 
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the toe of the proposed berm for the reclamation area that needs to be extracted prior to construction of this 
revetment. This area has not yet been subject to in-situ characterisation and will be subject to further 
characterisation prior to final reuse or disposal.   

Some of the material extracted will have good structural properties and will be suitable for reuse in the 
reclamation area. Extracted material that is not suitable for reclamation will be removed from site by a licenced 
contractor to a licensed or otherwise permitted facility.  

 

 

 

  



EXTENT OF DREDGE

LEGEND
PROJECT BOUNDARY

TASPORTS PROPERTY BOUNDARY

North

0 75m50

SCALE 1:2500  AT ORIGINAL SIZE

25

REV DESCRIPTION DRAWN CHECKED DATE

A3

DRAWING NUMBER REVISION

PAPER

APRVD

These designs, plans and
specifications and the
copyright therein are the
property of Tasmanian Ports
Corporation Pty Ltd and
must not be used,
reproduced or copied wholly
or in part without the written
permission of Tasmanian
Ports Corporation Pty Ltd.

 Cad File No: j:\02 drawings\dev - devonport\zzz - projects\6a0000 - dev - east devonport reconfiguration\6a0000-tasp-0010-stw-skt-0007-b.dwg  | Plotted By: Nigel Eberhardt | Plot Date: 18 October 2021 - 1:42 PM

DRAWN

DESIGNED

DESIGN CHECK

APPROVED

SIGNED DATE

SCALE

SHEET OF

DATUMDEVONPORT EAST RECONFIGURATION
SITE WIDE
ENVIRONMENTAL IMPACT STATEMENT
FIGURE 2.3 - DREDGING PLAN

1:2500

6A0000-TASP-0010-STW-SKT-0007 B

N.EBERHARDT 16-12-2020

NOT FOR CONSTRUCTION
INFORMATION

Base image by TASMAP (www.tasmap.gov.au), © State of Tasmania

A ISSUED FOR INCLUSION IN ENVIRONMENTAL IMPACT STATEMENT NJE PB NVA 18-01-21

B EXTENT OF DREDGE AMENDED TO REFLECT BUSINESS CASE NJE PB NVA 18-10-21



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 17 

2.2.2 Dredge method 

There are currently two potential dredge methods under consideration, land-based, or marine-based. This EIS is 
seeking approval for the project to utilise either of these dredge options, with the final selected option 
dependent on the preferred contractor’s approach, plant availability, final detailed design, and ground 
conditions. 

The Dredge Management Plan (DMP) included as Appendix A, provides a detailed discussion on the parameters 
that influence the selection of dredge methods. 

2.2.2.1 Land based excavation 

The material to be dredged is a combination of loose silts, gravel, sands, and weathered rock. The volume is 
relatively small, and the material is located close to shore. The location of the materials management area is 
onshore and near the dredge area. This combination of parameters is ideally suited to excavation with land-
based equipment. 

To facilitate land-based excavation, a working platform will need to be constructed to allow the excavator to 
reach all areas of where the material has to be removed from. Rock for this platform will be clean material and 
will be sourced from existing local quarries or from other parts of the TasPorts site if appropriate. The rock from 
this platform can then be re-used as the outside edge of the proposed reclamation area (the revetment). 

Once the platform is installed, an excavator, likely to be a large (150t) long-reach excavator (LRE) with a reach of 
approximately 28m, will be used to progressively extract material from within the dredge area. The excavator 
would be supported by two or three off-road dump trucks (40t) to transport the material from the excavator to a 
materials handling area. 

The unweathered rock (dolerite) encountered during the geotechnical investigations was found to be fractured 
or highly fractured; however, there is a possibility that underlying, or outcrops of competent unweathered rock 
may be encountered that cannot be removed by the land-based excavator. If this eventuates, the quantity is 
likely to be very small and specialist equipment (such as a drum-cutter or an underwater rock hammer) will be 
required to break up the rock before it can be removed. 

For the land-based extraction option, operations would run nominally from 7am to 6pm Monday to Friday and 
from 9am to 5pm on Saturdays. Given the estimated production rate of the long-reach excavator, it is estimated 
that it will take approximately 10 weeks to complete the dredging works.  

Mobilisation cost associated with this methodology is likely to be quite low and the long-reach excavator and 
dump trucks are readily available in Australia. 

2.2.2.2 Marine based dredging 

Removing the material with marine-based equipment will involve a combination of water and land-based 
activities to excavate and transport the material to the material transfer area. 

An excavator mounted on a floating barge (referred to as a backhoe dredge or BHD) is likely to be the most 
appropriate equipment for this dredging. An additional barge (or barges) will be required to transport the 
excavated material from the BHD to a suitable location where the material can be off-loaded across a wharf into 
dump trucks, before being transported to the materials handling area. 

As noted above, it is possible that rock may be encountered that cannot be removed by the BHD. If this 
eventuates, the quantity is likely to be very small and specialist equipment (such as a drum-cutter or underwater 
rock hammer) will be required to break up the rock before it can be removed. 
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Dredged material will be brought to shore in barges and then unloaded using excavators at the unloading facility, 
onto articulated trucks. The barges for transporting the material from the BHD to shore can be small (500 to 
1,000m3 capacity), but it is likely that two barges will be required to keep the BHD working while the one barge is 
being off-loaded. An excavator (probably 30t) will also be required to offload the barges into dump trucks (most 
likely two trucks). These trucks will then move to the materials handling area (along roads within the port as 
illustrated on Figure 2-2). 

The most suitable location for transferring the material from the barge to dump trucks would be the existing 
Berth 3E abutment (load out facility B shown in Figure 2-2). Load out facility B involves repurposing the existing 
RoRo ramp abutment and will require careful planning of dredging activities to minimise the interface between 
dredging and unloading operations. There will also need to be some modifications to the footprint of the existing 
structures to facilitate the turning of dump trucks at the head of the existing abutment. Modification works 
would be temporary only; works would be undertaken at project establishment and include temporary 
hardstands created with clean fill material. 

An alternative location for this transfer could be the existing Berth 3E wharf structure (load out facility A shown 
in Figure 2-2), but the route between this location and the proposed materials handling area is likely to impact 
the existing operations of the Berth 2E tenant (SeaRoad) and therefore is not preferred. This load out facility is 
expected to already have sufficient structural capacity and operational footprint to facilitate the unloading of 
barges with the use of excavators and dump trucks as proposed.  

For marine based extraction, it is assumed that dredging, unloading, and materials handling will be undertaken 
24 hrs per day and up to seven days per week. The reason marine based dredging would need to be run on a 24 
hrs per day basis (as compared to land-based excavation which would occur only during the day) is because the 
operating cost of floating plant is expensive, in comparison, which makes it beneficial to operate 24 hrs a day. 
Essentially the cost of land-based equipment sitting idle overnight is minimal, in comparison to marine based 
plant which incurs a much higher cost and therefore generally is deployed 24 hrs a day to maximise its use. 
Theoretically marine based dredging can be undertaken during daytime hours only, but the cost implications of 
this approach (which result in a longer total duration for the works and therefore higher costs) are significant 
and therefore not the preferred or proposed approach. 

The production rate of the marine-based dredging will be a function of the capacity of the BHD but may also be 
influenced by the capacity of the barges that transport the excavated material to shore, and the excavator used 
to off-load these barges. Given the estimated production rate of the BHD operating 24 hours per day, it is 
estimated that it will take approximately 4 weeks to complete the dredging works for the marine based option. 

As such, the land-based approach is likely to result in shorter working hours each day, but a longer dredge 
program overall, in comparison to the marine-based option. 

2.2.3 Dredged material management 

Under either a land-based or marine-based excavation option, the excavated material will be loaded onto trucks 
and transported to the materials management area (via internal roads within the TasPorts site), as illustrated in 
Figure 2-2. The land available at the proposed materials management area is approximately 25,000m2 in total, 
consisting of an existing concrete pad and gravel hardstand areas. Given the relatively small volume of material 
to be removed, this area is considered large enough to temporarily stockpile and manage the dredge material. 

Material will be temporarily managed in this area to allow for dewatering, testing (where required) and 
stockpiling for subsequent reuse in the reclamation area (where suitable) or disposal/reuse off site to a licenced 
facility (where required). A Waste Material Management Plan will be prepared post-approval (refer Section 
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6.2.4) to document the waste handling, testing, reuse, and disposal procedures for all extracted material. The 
following provides a summary of the materials management approach, to be further refined in the Waste 
Materials Management Plan. 

The materials management area will be suitably prepared prior to commencement of dredging. A small bund 
wall will be constructed along the lower edge of the area, formed from suitable material sourced from the 
adjacent TasPorts land and lined with geofabric to capture fine sediments. The existing hardstand area will be 
suitably graded to direct all water within the materials management area (including any dewatering and the 
results of rainfall onto the site) to a drainage system (refer below). Suitable grading will be in place to divert any 
clean stormwater from surrounding areas away from the materials management area and into the existing 
stormwater network. In this way all water within the materials management area will be captured (for 
monitoring and, if necessary treatment, as outlined below) and all clean stormwater from the surrounding area, 
outside the materials management area, directed into existing systems. 

It is expected that all unconsolidated material across the dredge area will be removed prior to completing the 
full excavation to remove the remaining consolidated sediments and rock. This will allow for the material to be 
segregated at the materials management area; with separate areas for consolidated materials (rock and gravel) 
and unconsolidated materials (silt, sand, and clay). It is noted that full segregation is not always possible and can 
be dependent on the composition of the material in situ and the dredge approach. Hence the management area 
and approach to materials handling seeks to optimise segregation but is not reliant upon it. 

Any water remaining in the rock material is expected to drain immediately (within 1 day), which will allow this 
material to be reused in construction of the outside edge of the reclamation area. The remaining material (silt, 
sand, gravel, and clay) will be sorted further if possible, separating out the silt component as a priority. Sand, 
gravel, and clay material is expected to drain reasonably quickly (several days), allowing it to be re-used as fill in 
the reclamation area (subject to testing for contamination levels as appropriate). Silty material will likely take 
considerably longer to drain (possibly several weeks) and poses the highest risk of contamination. 

The proposed dewatering process for unconsolidated material will involve natural air drying, evaporation from 
storage retention and loss of water content through bunded walls (fines retained in geofabric and water 
collected as part of the proposed drainage system). 

All drainage (dewatering and rainfall) within the materials management area will be captured (via the use of 
bund walls and site grading as outlined above) and directed to a retention area (small pond), where entrained 
sediment will drop out. The water will be tested (and treated if required) before being released back into the 
estuary (via either controlled gravity release or pump). Settlement in the retention area will be optimised using 
silt screens and/or baffles. As a considerable amount of water is expected to drain from the material at the 
dredging site, the drainage and retention system is a contingency measure for periods when sustained rainfall 
notably exceeds evaporation rates. In the event discharge from the retention area is required, monitoring will be 
conducted to confirm acceptable water quality in the retention area prior to release to the estuary. 

Routine inspections of the materials management area drainage system will be conducted and reported daily. 
Although acid generation from the sediments is not expected (as outlined in Section 6.2) as a precaution 
stockpiled material will be monitored daily for signs of potential generation of acid sulfate soil (ASS) conditions. 
Weekly pH testing (and visual monitoring of turbidity) of the retention water will be undertaken to detect any 
potential acidification and appropriate contingencies in accordance with the Tasmanian Acid Sulfate Soil 
Management Guidelines (Department of Primary Industries, Parks, Water and the Environment, 2009) will be 
applied (refer to Section 6.3 for details of water monitoring). Additional pH testing and visual assessment of 
turbidity levels will be undertaken immediately prior to a controlled release of water from the retention area 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 20 

into the Mersey, with discharge not to progress until pH and turbidity are within acceptable limits (refer Section 
6.3.4 for details).  

Unconsolidated material will be subject to further testing in the materials management area, to inform its 
suitability for reuse in the reclamation area or removal offsite (refer Section 2.2.5).  

It is possible that stabilisation of unconsolidated material may be undertaken to maximise potential reuse in the 
reclamation area. If stabilisation is required, this will be undertaken at the materials management area by 
batching sediments with stabilisers (blends of lime, blast furnace slag, Portland cement, activated carbon etc) via 
mechanical mixing (e.g. with excavator, dozer or similar). 

Where material is suitable for reuse in the reclamation area (based on composition and contamination status) it 
will be transported from the materials management area to the reclamation site via truck, using the internal 
transport routes shown on Figure 2-2. Where material is not suitable for reclamation this material will be 
removed off site to a licenced or otherwise permitted facility (refer Section 2.2.5). This material will be subject to 
full testing to allow for characterisation in accordance with Information Bulletin 105 prior to final disposal/reuse.  

As noted previously, offsite disposal/reuse is beyond the scope of this application and will be subject to separate 
approvals where required. 

2.2.4 Land reclamation  

Land reclamation is required to facilitate the construction of new vessel boarding ramps for Berth 3 East. 
Reclamation is likely to include the following key steps (refer Figure 2-4): 

• Progressively build a berm around the outside perimeter of the reclamation area using the rock 
component of the dredged material, supplemented by additional rock (from local quarries) if 
required. Construction of the berm will require excavation of a small trench around the permitter of 
the reclamation area, into which the rock will be placed. This trench may be excavated as part of the 
dredging work or part of the reclamation work. In either scenario any excavated material will be 
transported to the materials management area along with the rest of the dredge material.  

• This berm would provide a road surface for excavator and truck access.  

• Progressively place armour rock on the outside face of the berm, keeping the armour a few metres 
back from the front face of the berm. The armour rock will most likely consist of the armour rock that 
was in place around the existing RoRo ramp abutment, with any shortfall being made up from 
imported rock if required (from local quarries). 

• Complete the berm as shown on Figure 2-4 to create an enclosed area. 

• Once the berm is complete the area immediately inside the berm will be filled with rock to a level of 
approximately 3.5m CD. This area will ultimately be used as the future access roads for the new 
Berth 3 East access ramps.  

• A layer of geofabric material will be placed around the perimeter of the berm to contain sediments 
to be placed in the remainder of the reclaim.  

• Sediment material from dredging operations will be placed into the remaining reclamation area, with 
the geofabric layer containing any fine material and preventing its migration into the rock berm or 
beyond.   
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Upon completion of the land reclamation, pavement layers will be constructed on top of the reclaimed land as 
part of future civil works. 

The perimeter bund will be constructed using a long-reach excavator and dump trucks. The remainder of the 
reclamation area will be constructed with a bulldozer (D6) and dump trucks. 

The total volume of material likely to be required for the reclamation is in the order of 30,000 m3. As discussed 
in Section 2.2.5, the total volume of extracted material likely to be suitable for reuse in the reclaim is in the order 
of 25,000m3. The shortfall in material (approximately 5,000m3) is expected to be made up from available fill 
material from other parts of the TasPorts site, including from earthworks associated with the broader port 
reconfiguration project. The exact location of such material is yet to be confirmed (within the port site), but any 
such material will be subject to suitable site history review and testing (if required) prior to its use in the reclaim.  
In the event sufficient material cannot be sourced from site, clean fill will be brought from offsite (making use of 
existing local quarries). 
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2.2.5 Offsite reuse or disposal 

Not all excavated material will be suitable for reuse on-site and some will need to be removed for offsite reuse 
or disposal.  

As outlined in Table 2-1, a total of approximately 55,100m3 of material is expected to be extracted, comprised of 
approximately 13,900m3 of rock and 41,200m3 of silt, clay, gravel, and sand. These figures all represent bulked 
volumes, including overburden. Based on geotechnical data, of this material approximately 25,000m3 has been 
predicted as suitable for use in the reclamation (all the rock and a portion of the remaining material). This leaves 
approximately 30,000m3 of excess dredge material unsuitable for use in the reclaim that will require offsite 
reuse or disposal.  

TasPorts has reviewed various options for offsite reuse or disposal of excess dredge material not suitable for use 
in the reclaim, with two key options identified as most viable. The preferred option is reuse at an alternative 
TasPorts commercial/industrial facility, namely the Devonport Airport. The alternative option would be disposal 
at the Dulverton Regional Waste Depot. Preliminary discussions have been undertaken at both locations and in 
principle agreement to accept the material has been provided, subject to regulatory approval.  

A separate approvals  for the Devonport Airport option will be required for this to proceed. In the event this 
option is not viable, the excess material from the dredging operation will be removed from site by a licenced 
contractor and disposed of at Dulverton Regional Landfill.  

As outlined previously, all extracted material will require full characterisation in accordance with Information 
Bulletin 105 prior to final disposal/reuse. This may be undertaken on site, within the materials management 
area, if the pace of dredging and land reclamation is commensurate and sufficient space is available. In the event 
insufficient space is available on site to store all the extracted material for the duration required to facilitate 
testing and approval for offsite disposal, then TasPorts will seek approval for temporary offsite storage (at either 
Dulverton or the Devonport Airport) to allow sufficient time for analytical results and full characterisation. It is 
considered that the extent of current testing and the low levels of contamination are sufficient baseline 
information with which to seek ‘in-principal’ agreement to allow offsite temporary storage before final testing 
and classification for final disposal/reuse if required. As outlined in Section 2.2.3 a Waste Material Management 
Plan will be prepared prior to the commencement of works to document how wastes will be handled, tested, 
and moved offsite. 

Temporary offsite storage, offsite disposal, or reuse of the excess dredge material (at either the Devonport 
Airport or Dulverton Regional Waste Depot) are beyond the scope of this application (which covers the dredge 
and reclamation only) and separate approval will be sought for offsite disposal/reuse. 
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2.3 Construction phase 

2.3.1 Project schedule and hours of operation 

The proposed project is expected to take approximately five to eight months in total as outlined in Table 2-2. 

Table 2-2 Project schedule 

Project stage Duration Hours of operation 

Mobilisation and site preparation 
including establishment of site office, 
unloading facilities and materials 
handling areas. 

One week. 7am to 6pm, Monday to 
Friday 

Dredging, unloading, transport of 
unloaded material to materials 
management area and materials 
handling (including stockpiling and 
testing) 

Marine based dredging - four weeks 

 

Marine based dredging - up 
to 24 hrs per day and seven 
days per week 

Land based dredging – ten weeks Land based dredging – 7am 
to 6pm Monday to Friday 
and 9am to 5pm Saturday  

Materials handling (including 
stockpiling and testing) 

Most of the materials handling will be 
undertaken concurrently with the dredging 
as outlined above; however, some testing 
and materials management will extend 
beyond the completion of the dredging  

7am to 6pm Monday to 
Friday and 9am to 5pm 
Saturday 

Offsite transport of excess dredge 
material 

Offsite disposal will occur throughout the 
dredging phase (4 to 10 weeks depending 
on method) and potentially continue for 
several weeks after as material awaits 
testing and transport off site. 

7am to 6pm, Monday to 
Friday 

Reclamation Three to six months 7am to 6pm Monday to 
Friday and 9am to 5pm 
Saturday 

 

De-mobilisation - Once the 
reclamation area is complete and all 
excess dredge material has been 
used or removed from site the 
unloading facility and materials 
management area will be 
decommissioned and returned to its 
original state. 

Approximately one week 7am to 6pm, Monday to 
Friday 
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2.3.2 Machinery and equipment 

The following machinery and equipment are likely to be used for the dredging and reclamation work (noting that 
final machinery and equipment selection will be determined by the contractor): 

• Dredging (note the land-based or marine-based option will be selected, not both) 

o Land based option 

 Large (150t) long reach excavator 

 Two to three off road dump trucks (40t) to transport material to the materials 
management area 

o Marine based option 

 Backhoe dredge (BHD) 

 Two barges typically 500m3 to 1000m3 capacity each 

 Working tugboat to manoeuvre the dredge and material barges 

 Small work boats, survey, and tender vessels 

 Excavator (30t) to offload barges 

 Two off road dump trucks (40t) to transport material to the materials management 
area 

• Materials management area 

o One D6 Bulldozer for materials handling area 

o One 20 to 30 tonne excavator for materials handling area 

o Road sweeper with wash down bays as required 

• Reclamation 

o  One 100 tonne long-reach excavator 

o Two articulated dump trucks 

o One D6 bulldozer 

As noted in Section 2.2.2, there a possibility that a drum-cutter or rock hammer may be used in the event 
competent unweathered rock is encountered in the dredging. These are attachments to the excavator and have 
been included in the assessment of noise impacts for completeness.  

Additional to the above stated machinery, the project will also entail truck movements to and from the site to 
remove excess dredge material unsuitable for reclaim (to be disposed of offsite) and potentially to bring 
additional clean fill from offsite to make up the shortfall in the reclaim area (if required). This work will be 
undertaken by suitably qualified and licenced operators using their own vehicle fleet. Further information on 
vehicle numbers is provided in Section 2.3.9. 
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2.3.3 Staffing 

The dredging and materials handling task is expected to require a workforce of approximately ten full time 
equivalent staff, which could constitute a single workforce or two separate crews working in shifts. The 
reclamation task is expected to require a workforce of approximately four full time equivalent staff.  

Most landside work is expected to be undertaken by local contractors. It is likely that marine dredging work will 
require a specialist team which will not be a local contractor. As such, project staffing will likely be a combination 
of local workforce and staff who travel from elsewhere (e.g. interstate or overseas) for specialised roles (e.g. 
dredge operation). Procurement will be subject to assessment under the Tasmanian Industry Participation Plan. 

2.3.4 Temporary works 

During the construction phase a temporary site office will be established within the materials handling area. This 
will be a temporary mobile structure (e.g. shipping container) containing site offices, crib room and portable 
toilets.  This temporary structure will utilise existing services at the port and provide portable toilets for offsite 
waste disposal. 

The materials handling area will also require temporary infrastructure including boundary fencing and gate, 
geofabric lined bund walls to contain wet material, stormwater and sediment dewatering drainage system 
including containment, with a discharge point suitable for sampling and sediment capture. 

As noted in Section 2.2 there may also be some temporary works associated with a platform for the excavator (in 
the event of land-based dredging) or improvements to the load out facilities (in the event of marine-based 
dredging). 

2.3.5 Materials 

The key raw materials required for the project will be fill material to create the reclaim area, which will be 
sourced largely from the dredge and in part from other suitable fill material sourced from the adjacent TasPorts 
land, as a result of earthworks proposed for the broader port reconfiguration project (of which the current 
project forms a part). In the event insufficient suitable material is available on site (either from the dredge spoil 
or from the broader reconfiguration project) then suitable material will be brought to site from local quarries.  

2.3.6 Dangerous goods and environmentally hazardous materials 

If marine-based dredging is selected, the “dredge spread” (i.e., dredge equipment and fleet including BHD and 
barges) will arrive to site with little to no fuel on board, which is standard practice for making the plant “sea 
ready”. The dredge spread will be towed to site by the work tug which will operate as a commercial vessel within 
the port for the duration of the project and will be subject to the bunkering procedures set out in the Devonport 
Ports Procedures Manual. The BHD is generally the only plant which will require refuelling in the dredge spread, 
with barges being typically unpowered. It is expected that the BHD will only require one delivery of fuel for the 
project and will store all its fuel on board the vessel. A BHD of the type required typically has a carrying capacity 
of 50,000 litres. The refuelling of the BHD will again be completed in accordance with the Devonport Ports 
Procedures Manual. As standard practice on TasPorts projects, all refuelling will also be completed in accordance 
with the TasPorts Non-cargo Liquid Transfer Permit . 

The BHD will also store hydraulic and waste oil on board, which is expected to be retained on board for the 
duration of the works. Existing procedures are in place for management of fuels and oils on board the BHD and 
will be documented in the Construction Environmental Management Plan (CEMP). 
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All landside civil plant will be refuelled with commercial road tankers on site at a designated refuelling location 
agreed with the TasPorts’ superintendent at the mobilisation stage of the project. 

2.3.7 Services 

The project will require power, water and telecommunications which will be supplied via the existing onsite 
infrastructure. There is no requirement for new offsite infrastructure or connections to facilitate the work.  

2.3.8 Waste 

The project is not expected to generate any significant waste streams except for excess dredge spoil, which will 
be stored, tested, and then removed from site by a licenced contractor to a licenced or otherwise permitted 
facility.  

Other wastes will be minor in nature and include small quantities of general construction waste (e.g. staff food 
packaging and materials packaging). These wastes will be segregated into recyclables and landfill and stored in 
sealed containers within or adjacent the site office and regularly removed from site to a suitable waste facility.  

The dewatering of sediments will generate a liquid waste stream which will be retained and tested (and treated 
if necessary) prior to discharge back into the river adjacent to the works site.  

2.3.9 Site access and traffic 

Vehicle movements to and from the site will include delivery and removal of plant and equipment at 
mobilisation and demobilisation, staff vehicles, trucks removing excess dredge material from the site and 
potentially trucks bringing additional reclamation material to the site (if required).  

Mobilisation and demobilisation will potentially involve oversized trucks but will be undertaken during daylight 
hours, over a short period, and within the context of the existing working port and industrial area, therefore 
representing very small additional movements. The existing access roads all have capacity to cater for oversized 
loads. 

Staff vehicle movements will be commensurate with the predicted workforce and will represent a very small 
number of light vehicle movements in an already working port and industrial area. 

Excess dredge material not being used in the reclaim will be removed from the site via trucks. This will occur only 
during daylight hours and at an approximate rate of up to four trucks per hour for a duration of up to eight 
weeks.  

As outlined in Section 2.2.4, TasPorts intend to use material from the dredging and other fill material sourced 
from adjacent TasPorts land to construct the reclamation area. Where there is a shortfall in suitable material 
onsite, additional rock or fill material may be brought to site from local quarries. Based on current volume 
predictions this is expected to be a relatively small amount of material (if any) and will result in a small number 
of additional truck movements, all of which will be within daylight hours.  

All vehicles are expected to enter and exit the site from existing access points on Wright Street. The Bass 
Highway lies only 500m south of the site and is an arterial transport route for the state. Access to and from the 
Bass Highway is via Tarelton Street and Wright Street. All roads to be used for site access are well established 
transport routes providing existing access to the port and the proposed traffic volume and composition is well 
within the available limits for these routes. 
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2.4 Operational phase 

The level 2 activity subject to this application is the dredging and reclamation works. These works are related to 
the construction phase only and once the construction is complete the site will continue to function as a working 
port. As such the operational phase is not a level 2 activity and is excluded from this application, and no further 
consideration of the operational phase of the port is warranted in this EIS.  
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3 Project alternatives 

The overarching Port of Devonport – Devonport East Reconfiguration project, of which the current proposal 
forms one part, is a key part of TasPorts 15-year Master Plan for the Port of Devonport. A key component of the 
Master Plan is addressing the anticipated change relating to new larger vessels (particularly TT-Line and SeaRoad 
vessels) requiring access to the port and acknowledgement that the current port infrastructure will not be 
suitable to accommodate these larger vessels. As a component of the master plan, an options assessment was 
undertaken to identify the most appropriate strategy to satisfy TT Line requirements and SeaRoad future 
operations.  

A number of design options have been developed throughout the master plan and development phase, 
considering feedback from the two key customers (TT-Line and SeaRoad), as well as capital cost, ongoing 
operational cost, return on investment, customer relationship, operational impact, shipping and navigational 
safety, environmental risk and alignment with Port Master Plan TasPorts 2040 Vision. All options were assessed 
utilising a multi-criteria analysis (MCA) approach coupled with a qualitative assessment. The quantitative MCA 
was supported by a qualitative assessment that considered information that did not fit directly into the MCA 
criteria. 

Both the quantitative (MCA) and qualitative assessment identified the current design as the preferred option, 
and this result has been adopted and forms the basis of this application. This option was selected based on 
several factors including a lower dredge volume than several other options and scheduling and commercial 
benefits as this option allows for consecutive staging (demolition and construction) with minimal disruption to 
the shipping services. 

With the preferred option selected, consideration was given to disposal options for dredge spoil. Offshore 
disposal was considered but discarded due to potential environmental impact, approval timeframes and an 
overall objective of TasPorts for beneficial reuse of dredge spoil locally wherever possible. Opportunities for 
reuse of dredge spoil onsite have been investigated and will be applied, specifically the reuse of suitable material 
in the proposed reclamation area. Further consideration was made of potential offsite reuse options, with the 
intention to avoid disposal to landfill where possible. The option presented herein, for reuse of material at the 
Devonport Airport (if possible) is therefore being pursued as the preferred approach, with disposal to landfill a 
contingency only if required.  

The proposed project as set out in this EIS is considered to achieve the required operational outcomes of the 
port in an environmentally responsible manner, giving due regard to best practice environmental management 
as set out in Section 4(2) of EMPCA and aiming to select options that reduce waste (by reusing dredge spoil) and 
minimise environmental impact. 
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4 Public consultation 

A Communications and Stakeholder Engagement Plan has been developed by TasPorts for the broader 
Devonport East Reconfiguration project. Stakeholder engagement activities undertaken to date under that plan 
have been limited to direct and commercially in confidence engagement with SeaRoad, TT Line, Devonport City 
Council, EPA, Crown Land Services, and suppliers (including potential suppliers). 

The broader project is a significant development for Devonport and the northwest coast and therefore will 
require involvement and consultation with a broad range of stakeholders throughout the remaining planning 
and delivery phases.  

Broader stakeholder consultation is scheduled to take place in late 2021 and 2022 with neighbouring 
commercial businesses, residential community, community groups, port users (shipping companies), business 
groups, industry groups and government. The consultation will be undertaken via a range of methods 
determined by the level of interest in the project. Methods will include: 

• Targeted direct engagement and meetings 

• Regular project update (email/website) 

• Information Flyer and Collateral 

• External Website both written and direct 

Those parties closest to the project site, such as the Mersey Yacht Club and nearby residential properties will be 
a key focus of the engagement, in the interests of managing amenity issues and maintaining relationships with 
the port’s immediate neighbours. 

As part of TasPorts’ Draft Long Term Dredge Strategy (May 2018) and commitment to Ports Australia 
Environmental Code of Practice for Dredging and Dredge Material Management (Ports Australia 2016), a 
Technical Advisory Consultation Committee (TACC) will be developed by TasPorts for the dredging component of 
the project. Establishment of a TACC is part of TasPorts commitment to open engagement with affected 
stakeholders and is regarded as industry standard practice.  

The TACC will involve stakeholders (e.g. EPA, port users, fishing representatives and DPIPWE) throughout 
planning and implementation and monitoring of the dredging project in accordance with the TasPorts Draft Long 
Term Dredge Strategy.   

TasPorts has already begun the formation of the TACC, which will be an ongoing consultative committee 
engaged at various intervals in this project but also for future dredging activities.  
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5 The existing environment 

5.1 Planning aspects 

5.1.1 Land use and tenure 

The port lies within the urban environment of Devonport and is flanked by industrial, commercial, and 
residential development on both sides of the Mersey River.  

The area of proposed dredging and land reclamation is crown land within the Mersey River and the location of 
the existing RoRo ramp (no title reference). The proposed unloading facility, materials management area and 
internal transport routes are within two titles at 110 Wright Street under the ownership of TasPorts (PID 
3097258 and Title Reference 134138/1 and 144260/1. There are also two small triangular parcels of land sited 
entirely within the two abovementioned properties, for which title information does not exist and they are 
delineated as “road – type unknown” on the LIST. The dredging and reclamation area is also part of a Crown 
Land Licence (Licence Agreement 106122) covering the aquatic environment of the Port of Devonport. 

Title documentation (including folio plan and schedule of easements) are provided for the two parcels with title 
information in Appendix B. As shown on the schedule of easements, there are easements and rights of way 
affecting both properties, however they do not appear to be affected by the proposed works.  

The site has been used for an extended period as a working port. Although the site is not listed on the EPA list of 
regulated contaminated sites, its land use history indicates potential for site contamination. Assessment of the 
potential for contamination from the dredged material is provided in Section 6.2. All land side works (unloading 
facility and materials management area) are temporary works only and do not involve excavation or permanent 
structures). 

Beyond the TasPorts land lie numerous commercial and industrial properties, public housing, and private 
residences. Although the site itself is a working port, there are several residential properties very close to the 
work site (refer Figure 5-2).  The property at 127 Wright Street lies immediately across the road from the project 
site and approximately 60m from the proposed access route for trucks travelling from the unloading facility to 
the materials management area. Residential properties also lie along Tarleton Street, the closest of which being 
approximately 100m from the proposed materials management area. The Mersey Yacht club lies immediately 
south of the proposed materials management area, with the club house itself approximately 130m from the site 
boundary. 

There is an existing Level 2 regulated activity, namely the Petuna Seafoods Fish Processing works, located 
approximately 80m east of the boundary of the project area. 

The opposite (western) side of the Mersey River is also part of the Port of Devonport (owned by TasPorts), 
beyond which lie commercial, industrial, and residential land.  

The aquatic part of the project site is part of the operational port, regularly accessed by a considerable number 
of commercial and private vessels. There are no aquaculture leases, marine farming licences or marine farming 
zones within or nearby to the port.  There are no known recreational swimming spots along the margins of the 
estuary within the vicinity of the port; with the closest likely swimming and surfing location being near the 
mouth of the estuary at Shipwrecks Beach and East Devonport Beach. 
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5.1.2 Consideration under the Tasmanian Planning Scheme 

The Tasmanian Planning Scheme came into effect for the Devonport local government area on 18 November 
2020 and replaced the former Devonport Interim Planning Scheme 2013. Zoning of the site under the scheme is 
illustrated in Figure 5-3. 

The reconfiguration of the port falls within the use class of Port and Shipping, which is defined as: 

use of land for: 

berthing, navigation aid, servicing and maintenance of marine vessels which may include loading, unloading and 
storage of cargo or other goods, and transition of passengers and crew; or 

maintenance dredging. 

Examples include berthing and shipping facilities, shipping container storage, hardstand loading and unloading 
areas, passenger terminals, roll-on roll-off facilities and associated platforms, stevedore and receipt offices, 
and a wharf. 

Pursuant to clause 7.8 under the General Provisions of the Tasmanian Planning Scheme, the proposed works are 
exempt if for Port and Shipping in a proclaimed wharf area: 

7.8 Port and Shipping in Proclaimed Wharf Area 

7.8.1 Notwithstanding any other provision in this planning scheme, an application for a use or development for 
Port and Shipping within a proclaimed wharf area must be considered as No Permit Required. 

As such, the proposed use and development for Port and Shipping within a Proclaimed Wharf Area is considered 
as No Permit Required pursuant to clause 7.8.1, thereby a planning permit from the Planning Authority is not 
required. This was confirmed in writing by Devonport City Council in late November 2021. 
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5.2 Environmental aspects 

The project site is part of the existing working port and is already highly modified from its natural state. The 
aquatic aspects of the project fall within the Mersey River and are part of the existing port and subject to a range 
of existing anthropogenic influences. The terrestrial part of the site is generally comprised of existing port 
infrastructure, hardstand, roadways, and small areas of non-native vegetation including grassed road verges.  

5.2.1 Topography, geology, geomorphology, and soils 

The project site itself is generally flat, with the topography in the broader area gently sloping to the west 
towards the Mersey River. The local catchment area rises from 0 m to approximately 60 m AHD. 

Underlying geology of the site is mapped as sand, gravel, mud, and other alluvial deposits derived from the 
Cenozoic period. Geotechnical investigations undertaken as a component of this project for dredge planning 
purposes and detailed in the Dredge Management Plan for the project (TasPorts, 2021) indicate fill overlying 
fractured rock (dolerite) close to the proposed ramp abutments with soft sediments over consolidated silts and 
clays in the remaining berth pocket.  

There are no geoconservation sites mapped within or near to the site. 

5.2.2 Groundwater and surface drainage 

There are no natural drainage lines within or in proximity to the project site. Most of the site drainage within and 
surrounding the project site is via constructed surface stormwater infrastructure such as gutters and culverts.  

A review of the Tasmanian Groundwater Information Access Portal by GHD (Topliss, 2021) indicates that the 
groundwater flow is likely to be perpendicular to the Mersey River coastline in both the dredge area and the 
temporary storage areas. It is also suggested in Topliss (2021) that the discharge of groundwater to the Mersey 
River is likely to encounter significant dilution at the point of discharge.  

5.2.3 Climate 

The following climate data is sourced from the Bureau of Meteorology Devonport Airport Weather Station (site 
number 091126) which has climate data ranging from 1962 to the present.  

5.2.3.1 Temperature and humidity 

The mean monthly temperatures experienced in the area are typical of what would be expected for coastal cool 
temperate locations, with the cooler months from May through to September having an average daily high of 
13.8°C and the warmer months from October to April showing an average daily high of 19.3°C. 

5.2.3.2 Rainfall and evaporation 

The mean annual rainfall for Devonport, based on 58 years of data, is 764 mm. The winter rainfall increases to 
approximately double that of the summer mean rainfall, with July generally the wettest month.  

Evaporation is generally higher in the summer months when humidity is low with cloudless days providing high 
levels of evaporation related to received solar loads. 
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Figure 5-4 Mean rainfall for Devonport Airport 

5.2.3.3 Wind 

Wind roses for morning (9am) and afternoon (3pm), showing wind strength and direction are provided in Figure 
5-5 and Figure 5-6 respectively. Morning wind tends to be predominately from the south, southeast and west, 
depending on the dominating weather pattern at the time, with afternoon winds generally westerly or northerly, 
most likely influenced by see breezes generated by the ocean-land differential. 
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Figure 5-5  9 am wind direction vs wind speed annual  
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Figure 5-6  3 pm wind seed vs direction annual 

5.2.4 Natural processes and natural hazards 

The site is adjacent to the Mersey River but, unlike areas further upstream, is generally not subject to flooding 
due to its proximity to the ocean. The margins of the site are subject to high coastal inundation hazard bands 
and in the limits of predicted sea level rise. Given the short duration of the project, these natural hazards are not 
expected to pose any risk; noting that the design has accommodated predicted sea level rise and storm surge. 

5.2.5 Reserves 

A search via LISTmap under the Tasmanian Reserve Estate layer found no formal reserves within the vicinity of 
the project. The nearest former reserve is Pardoe Northdown Conservation Area, located just over 2km north-
east of the project site (LISTmap, 2020). 

5.2.6 Terrestrial ecology 

As the project site is in a working port most terrestrial ecological values that would normally occur on a 
greenfield project site are absent. The Natural Values Atlas (NVA, 2020) and the EPBC Act Protected Matters 
Search Tool (PMST) (2020) indicate that the following ecological values are present or have the potential to 
occur within or in proximity to the project site.  
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5.2.6.1 Vegetation communities 

The area is mapped under the TASVEG 4.0 mapping system as Extra-urban miscellaneous (FUM) which is 
generally used to map areas where native vegetation has been replaced by human infrastructure such as 
highways, airstrips, and man-made surfaces. The closest mapped native vegetation community to the project 
site is a very small patch of Eucalyptus amygdalina forest and woodland (DAD) which is approximately 500m to 
the south of the southern boundary.  

The site itself is entirely hardstand and planted vegetation (grassed areas and roadside plantings) with no native 
communities present.  

5.2.6.2 Threatened flora  

There are no threatened flora records within or adjacent to the project site and the nearest record is 1.2km to 
the southeast. It is considered highly unlikely that threatened flora would occur within or near to the project site 
due to the industrial nature (hard surfaces such as concrete and asphalt) and lack of native habitats. 

5.2.6.3 Threatened terrestrial fauna 

No historical terrestrial threatened fauna records are evident within or close to the project site according to the 
NVA and EPBC Act PSMT investigations. It is also considered highly unlikely that species would occur due to the 
industrial nature of the site. The closest historical record for threatened fauna is located approximately 500 m 
away which is a Tasmanian devil (Sarcophilus harrisii) record; it occurs within a residential area and may be an 
inaccurate record as it is considered unlikely that the species would have been observed in that area.  

The project site is considered highly unlikely to provide habitat for threatened or other native terrestrial fauna 
due to its industrialised nature.  

5.2.7 Marine ecology 

A search of the EPBC Act PMST (2020) and Natural Values Atlas (NVA, 2020) identified that one listed threatened 
ecological community, five listed threatened marine species and three freshwater species may occur in the area 
or are known to occur in the area. Verified records of two threated marine species and three threatened 
freshwater species were found within a 10km radius of the study area (NVA, 2020).  

An aquatic biodiversity assessment was undertaken by Marine Solutions as a component of the aquatic impact 
assessment undertaken for this project (Appendix F). This assessment found some threatened aquatic species 
are likely to occur within the port and further afield. Of particular relevance is the potential for the listed 
Australian Grayling to move through the port during annual migrations and the historical presence (not 
identified during more recent surveys) of giant kelp at the mouth of the estuary. Details of these aquatic ecology 
values, and potential for impact, are provided in Section 6.4. 

5.2.8 Sediment composition 

Sediments within the basin have been consistently and extensively tested for contaminants in relation to 
previous dredging programs within the port. In addition, a recent sediment sampling program was undertaken 
by Marine Solutions as a component of the aquatic impact assessment for this project, with sampling 
undertaken in September 2019 and April 2020. Review of the results of the sediment contaminants was 
undertaken by GHD in April 2020. This information suggests some, albeit relatively limited, potential for 
contamination in the sediments to be extracted. 
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Historical sampling coupled with the recent aquatic impact assessment provides considerable confidence that 
the characteristics and risks associated with dredging operations and sediment mobilisation and disposal are 
well understood. Detailed discussion on sediment composition is provided in Section 6.2. 

5.2.9 Water quality 

A water quality monitoring survey undertaken in 2016 indicated that turbidity is generally high throughout the 
water column in the lower Mersey and around the port (Marine Solutions, 2016). Upstream sites tended to have 
higher turbidity, with turbidity correlated to tidal movements and exchanges of clearer marine waters and turbid 
freshwater run-off in the Mersey River (Marine Solutions, 2016). Point sources of nutrients and suspended solids 
in the Mersey River catchment include sewage treatment plants at Sheffield, Railton, and Latrobe, and the 
Railton Cement Works. Dairies, abattoirs, chemical works, factories, quarries, and landfills are also potential 
pollution sources that contribute to inputs to the catchment. Diffuse sources include agricultural and forestry 
operations (Hydro Tasmania, 2013). 

Turbidity in the harbour is naturally higher on an outgoing tide than an incoming tide as sediments from the 
catchment or resuspended sediments from the upper estuary are transported to the ocean. Waters are 
particularly turbid during high flow events caused by heavy rain in the catchment. Increased rainfall and runoff 
from May to August and a higher wave climate over winter results in frequent periods of high turbidity 
(Consulting Environmental Engineers, 2020).  

A more detailed discussion of water quality is provided in Section 6.3.  

5.2.10 Currents and flows 

Water in the port of Devonport is influenced by tidal intrusion and river flow. Tidal range is up to 3.3m (AHD), 
with mixed semi-diurnal tides bringing marine waters into the lower Mersey under all but the strongest flood 
conditions. Under most river flow conditions and different states of the tide, the river is vertically stratified, with 
freshwater layers sitting above a marine salt wedge. During flood events, freshwater flows dominate the river, 
with strong currents throughout the river and the freshwater influence extending up to kilometres from the 
mouth into the marine environment. 

Plume modelling has been undertaken for the project, which provides further information on water movement 
and is documented in Section 6.3 and Appendix F.  

5.3 Socio-economic aspects 

The Devonport City region has a population of approximately 25,600 with an economy comprised largely of 
industrial, retail, health, and community services as well as agriculture, tourism and forestry in the surrounding 
regions. The city is also home to the ferry link to Melbourne which operates from the Port of Devonport along 
with other various shipping services (Australian Bureau of Statistics, 2020).  

The port itself handles bulk wheat, grain, cement, and containerised goods outbound and fuels, fertilizer and 
containerised goods inbound. The port provides berths and loading facilities for a small range of commercial 
fishing and recreational vessels. Bulk goods and fuel (mostly gas) loading facilities are located on the western 
berths, while ferries and container vessels load and unload at the eastern berths. 

There are residential properties surrounding the port as well as other industrial facilities, retail, and recreational 
activities in the immediate vicinity.  
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6 Potential impacts and their management 

6.1 Noise 

A noise impact assessment was completed by Tarkarri Engineering Pty Ltd and is provided in full in Appendix C. 
The following sections are drawn directly from, and summarise, that report. 

6.1.1 Existing conditions 

The project is situated within a working port and industrial area, which is subject to considerable existing noise, 
particularly during the day. 

A survey of the noise levels in and around the port of Devonport was conducted by Environmental Dynamics in 
2018 (Environmental Dynamics, March 2019). That survey involved noise monitoring at eight locations around 
the port for a one-week period in October 2018. Data from that report has been used to inform the background 
noise environment for the recent noise impact assessment for this project. In particular, the data indicates that 
noise levels at the port are generally higher during the day (with LAeq.5min typically between 50 and 60 dBA and 
LA90,5min typically between 50 and 55dbA), lower on weekend mornings and generally trending downward and 
levelling off during the early night (LAeq.5min typically between 40 and 45 dBA).  

The works will be undertaken in the industrial context of the port, however there are sensitive residential 
receptors within the vicinity on both the eastern and western sides of the river.  The noise impact assessment by 
Tarkarri identified sixteen sensitive receptors, considered to be representative of the receiving environment 
(refer Figure 6-1).  Two of these are individual residential properties situated close to the boundaries of the 
project area. The remainder represent larger areas of residential land including houses along Tarleton Street, 
Stephen Street and Murray Street on the eastern side of the river and houses along Wenvoe Street on the 
western bank. The noise assessment addresses potential for noise impact at these sites, and by inference, the 
potential for impact across the area more broadly. 

In considering the outcomes of the noise assessment presented below it is useful to recognise that dredging and 
seabed levelling already occurs on a semi regular basis in the port of Devonport. The most recent activity was 
seabed levelling undertaken in February 2019, which was undertaken largely during daylight hours except for a 
short period of night works (approximately 5 days) while vessels were not in berth. The last major maintenance 
dredging campaign was completed in 2015, where over 300,000m3 of sediment was removed from the entrance 
of the channel and all Port of Devonport berths (west and east). This dredging was undertaken on a 24-hour 
basis (seven days per week) over a period of approximately three months, during which time only one noise 
complaint was received. This does not negate the importance of noise management for this project (as detailed 
in the sections below) but does provide some context for the existing noise environment and likely degree of 
sensitivity to port related noise. 

6.1.2 Performance requirements 

The Tasmanian Environment Protection Policy (Noise) 2009 (Noise EPP) sets a strategic framework for noise 
management in Tasmania. Part 4 of the Noise EPP addresses transport infrastructure and states (section 11): 

(1) It is recognised that although the operation or use of public roads, railways, ports or airports may prejudice 
protection of the environmental values, the function the transport network serves is necessary for the 
community’s economic, environmental and social wellbeing.  
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(2) Notwithstanding sub-clause (1), it is intended that –  

(a) transport planning initiatives for freight and passenger movement and new transport infrastructure be 
developed in a systematic way to achieve an optimal balance of economic, environmental and social 
benefits and costs with a major criterion of minimising the number of people exposed to noise levels that 
would prejudice protection of the environmental values… 

With this in mind Tarkarri refers to the NSW EPA Draft Construction Noise Guideline for the setting of noise 
management levels for construction. This was chosen over the indicator levels provided in the Noise EPP as it 
was deemed more suitable for temporary construction work (as is proposed) where flexible noise management 
levels are preferred over static noise criteria.  

The NSW guidelines set out ‘noise affected’ and ‘highly noise affected’ management levels for both standard 
operating hours and outside of standard operating hours. Standard operating hours are defined by the guideline 
as 7am to 6pm Monday to Friday, 8am to 1pm Saturdays and no work on Sundays and public holidays. The ‘noise 
affected’ management level is based on a predetermined increase from background levels (specifically the ‘rated 
background level’ (RBL) as defined by the guidelines) and the ‘highly noise affected’ management level is a 
specific criteria value.  

Using the NSW guidelines, and the associated NSW EPA Noise Policy for Industry as a basis, Tarkarri have 
adopted a set of noise management levels for the project as follows (refer to chapter 3.2 in the noise report, 
Appendix C, for further details). 

• Noise affected management level 

o 50dBA LAeq, 10min for standard operating hours (namely 7am to 6pm weekdays and 8am to 5pm2 
Saturday) 

o 45dBA LAeq, 10min for outside of standard operating hours during the day on Sundays (i.e. 7am to 
6pm Sunday)  

o 35dBA LAeq, 10min for outside of standard operating hours but excluding during the day on 
Sundays 

• Highly noise affected management level 

o 75dBA LAeq, 10min (standard operating hours) 

o 65 dBA LAeq, 10min (outside standard operating hours) 

These management levels are based on a RBL of 40dbA during standard operating hours and daytime on 
Sundays (between 7am and 6pm Sunday) and 30dBA outside of these periods (i.e., during the evening and night-
time, when existing noise levels drop considerably). It is noted that these RBLs (and hence the adopted NMLs) 
are developed using limited baseline data from previous studies. As a result, the adopted NMLs are considered 
conservative, given the working nature of the port and acknowledging that there are periods of considerably 
higher ambient noise levels apparent in the background data (refer Section 6.1.1).  

  

 
2 Note that standard operating hours in the NSW guidelines are from 9am to 1pm on Saturdays and that has been slightly adjusted here to 

extend to 9am to 5pm Saturdays (4hrs longer) in recognition that the site is an operating port with existing operations up to 5pm Saturday 
and hence the extension of the standard hours NML to this time on a Saturday. 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 44 

Consideration is also given to the potential for sleep disturbance to occur if the following levels are exceeded: 

o 40dBA LAeq, 10 min 

o 52 dBA LAFmax 

6.1.3 Potential effects 

The proposed dredging and reclamation work has the potential to impact the terrestrial and aquatic noise 
environment through dredging, unloading, transportation of material to the dredge spoil handling area, handling 
of dredge spoil, reclamation works and removal of excess dredge spoil off site.  In the terrestrial environment 
these noise impacts could affect nearby sensitive receptors, including existing residential properties on both 
sides of the river (as outlined in Section 6.1.1). Within the aquatic environment there is potential for impact to 
marine fauna, particularly marine mammals, and reptiles. 

To address these risks a noise impact assessment was undertaken (Appendix C) which involved the following. 

• Review of background noise environment, drawing upon previous noise monitoring work 
(Environmental Dynamics, March 2019). 

• Identification of sensitive noise receptors (16 in total) as shown in Figure 6-1. 

• Setting noise management levels (with reference to the Tasmanian Environmental Protection Policy 
(Noise) 2009 and the NSW EPA Draft Construction Noise Guidelines). 

• Noise modelling of several scenarios using SoundPLAN modelling software.  

• Review of predicted noise emission levels from the modelling against the adopted noise 
management levels. 

• Identification of management measures to minimise the noise impact. 

The outcomes of the noise assessment are provided in full in Appendix C and summarised below. 

The Project is highly unlikely to generate significant ground vibration levels of any consequence to structural 
integrity of buildings or public amenity. The activity with greatest potential for vibration is rock breaking that 
may be required for dredging (if unweathered rock is encountered) and this activity is considered highly unlikely 
to generate ground vibration levels, at distances greater than 50 m from the dredging works, at amplitudes that 
could result in structural damage to residential or commercial properties, including structures of historic 
significance. Given the very low potential for vibration impacts, the matter has not been addressed further 
herein. 

6.1.3.1 Terrestrial noise 

Noise impacts of the project on the terrestrial environment were modelled for several scenarios as follows 
(details in Appendix C): 

• Standard operating hours (7am to 6pm weekdays and 9am to 5pm Saturdays3) 

o All sources with backhoe dredge (scenario 1) – This scenario considers predicted noise levels 
with existing SeaRoad and TT Line operations running (these operations currently run 

 
3 As noted above, standard operating hours have been adjusted slightly from 9am to 1pm in the NSW guidelines to 9am to 5pm for this 

project, in recognition of the existing port operations which operate during the day on weekends.  
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predominantly during the day) along with the proposed dredging, unloading, materials 
management4 and reclamation works. This scenario assumed the use of loadout facility A. This 
represents the marine based excavation option running concurrently with existing port 
activities. 

o All sources with long reach excavator (scenario 2) – This scenario is the same scenario 1, but 
with the long reach excavator (and associated equipment) modelled in place of the backhoe 
dredge. This represents the land-based excavation option running concurrently with existing 
port activities. 

• Non-standard operating hours 

o Dredging and port operations (scenario 3) – This scenario assumes the backhoe dredge, 
unloading, transport to the materials management area, materials handling and all existing 
port operations are occurring but that land reclamation is not. As such this represents a 
daytime Sunday scenario (noting that existing port operations run during the day seven days a 
week).  

o Dredging only (scenario 4) – This scenario assumes the backhoe dredge, unloading, transport 
to the materials management area and materials handling are occurring but existing port 
operations and land reclamation are not. As such this represents the evening and night time 
scenario (when existing port operations cease). 

The modelled scenarios do not include the transportation of excess dredge spoil from the materials 
management area offsite to a licenced facility. Offsite transportation of excess dredge material will occur only 
during the day when the port is operational and will contribute a relatively small additional traffic volume on an 
existing road network that already carries a significant number of vehicles, including heavy vehicle movements 
(refer Section 6.12). Noise from this offsite transportation of excess dredge spoil is expected to be negligible (will 
not be undertaken at night) and has not been assessed further here. 

The modelled scenarios (under both neutral and worst-case weather conditions) were considered with respect 
to the noise sensitive receptors shown in Figure 6-1. The results of the modelling are illustrated in Figure 6-2 and 
Figure 6-3 and compared against the relevant adopted noise management levels. Where the predicted noise 
levels exceed the relevant NML they are highlighted. For all scenarios with existing port operations running, a 
breakdown is also provided of the contribution from each source area at the port, which provides an indication 
of whether the main noise source is the project (dredge and reclaim) or the existing port operations. Where the 
NML is exceeded the highest contributing noise source area is highlighted in grey. 

Noise contour maps are also provided in Section 3 of the noise report (Appendix C) as a visual representation of 
the predicted noise impact.  

Note that the highly affected noise management levels (of 65dBA and 75 dBA) were not exceeded in any of the 
modelling and therefore are not discussed further in the following sections. 

  

 
4 Materials management relates to the dumping and stockpiling of dredged material in the materials management area, for subsequent 

use/disposal. 
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Figure 6-1 Noise Sensitive Receptors (Tarkarri Engineering Pty Ltd, September 2021) 
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Figure 6-2 Predicted noise emission levels during standard operating hours (Tarkarri Engineering 
Pty Ltd, September 2021) 

Table Notes:  BHD – Backhoe dredge, LRE – Long reach excavator, wcw – worst case weather conditions, neu – 
neutral weather conditions. 

 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 48 

 

Figure 6-3 Predicted noise emission levels during non-standard operating hours (Tarkarri 
Engineering Pty Ltd, September 2021) 

Table Notes:  BHD – Backhoe dredge, LRE – Long reach excavator, wcw – worst case weather conditions, neu – 
neutral weather conditions. 
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The modelling shows the difference in overall noise levels between the land-based and marine-based dredging 
methodologies are negligible during standard operating hours when all sources at the port are operating. The 
key difference between the two options, from a noise perspective, is the fact that marine-based dredging is 
proposed to run 24 hrs per day whereas the land-based option is proposed to run during the daytime only and 
therefore represents a far lower potential for noise impact during the more sensitive evening and night time 
period when noise from existing port operations drops away. In general the land-based excavation option 
presents a lower overall predicted noise impact, and as it will run during the day only it avoids the potential for 
evening and night time impact; it will, however, run for a far longer duration than the marine-based option, 
therefore resulting in a prolonged period of elevated noise impact. 

In considering the predicted noise levels, at some receiver locations (e.g., R9 to R13) the dominant noise source 
is existing port operations (when they are active), rather than the project activities (as illustrated in Figure 6-2 
and Figure 6-3).  It is also important to note that receivers R5 and R7 are located on the truck entry/exit route for 
the port and as such the adopted NMLs are likely to be very conservative for this location, with traffic noise 
levels above 55dBA likely during existing port operations. 

Predicted levels from port and dredging activities during standard operating hours are predicted to be above the 
adopted NML (50dBA) at several receptors but well within acceptable LAeq levels with reference to the ambient 
noise environment (reinforcing that the adopted NML are highly conservative in this industrial port setting). The 
Tarkarri report concludes that potential for community annoyance for works within standard operating hours is 
limited and, given the existing port operations and ambient noise levels, further management of noise during 
standard operating hours isn’t deemed necessary. 

In contrast, works outside the standard operating hours (applicable for the marine-based option only) have the 
potential to create a noise nuisance if unmitigated.  

The marine-based dredging option is expected to significantly impact receivers R1 to R8 and R14 to R16 outside 
standard operating hours. On Sundays when concurrent port activities occur, although the adopted NML 
(45dBA) is predicted to be exceeded at several sites, the impact is not expected to be excessive given the 
predicted levels are within typical ambient noise levels for the working port. During the evening and night-time, 
however (where a NML of 35dBA has been adopted), noise impacts from the project are likely to cause nuisance 
to nearby sensitive receptors. Marine based dredging overnight has the potential to cause sleep disturbance, 
with the sleep disturbance indicator levels (40dBA LAeq 10 min and 52dBA LAFmax) exceeded at many locations.  

These results indicate that noise levels generated by the project outside of standard operating hours are likely to 
exceed the adopted NMLs (45dBA during the day on Sundays and 35dBA for evenings and nights) across a wide 
area and potentially be well above existing ambient noise levels, particularly during the evening and night. This 
has the potential to generate community annoyance. As such, if dredging outside of the adopted standard 
operating hours is to be undertaken a Noise Management Plan in accordance with the NSW EPA Draft 
Construction Noise Guidelines will be prepared and implemented (refer Section 6.1.4 for details).  

6.1.3.2 Aquatic noise 

The noise impact assessment also considered the potential for underwater noise to impact marine fauna in the 
mouth of the river. The assessment predicted sound levels within increasing distance from the works and 
compared these to behavioural disturbance threshold values for marine mammals, namely: 

• 120 dB re 1 μPa: minor disturbance 

• 140 dB re 1 μPa: significant disturbance 
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These are considered to be conservative underwater noise criteria and significant shipping activity is already 
present in the river which likely generates sound levels well in excess of these adopted thresholds. 

Modelling of key dredging equipment found the predicted levels are below the 140 dB re 1 μPa criterion level 
(significant disturbance) at distances of less than 300 m for all sources.  Predicted levels are below the 120 dB re 
1 μPa criterion level (minor disturbance) at a distance of less than 1 km for the backhoe dredge bucket action 
and hydro hammer noise sources. For the drum cutter, levels drop below the criterion level at distances greater 
than 2 km. 

These results indicate that underwater noise levels are expected to drop below the minor disturbance criterion 
level within 2km (for drum cutter) and within 1km for other works. The mouth of the river is just over 2km 
downstream of the dredge site and therefore noise impacts are not expected beyond the mouth of the river. 
Given the industrial nature of the port and the existing level of shipping activity in the mouth of the river, it is a 
rare occurrence for cetaceans to enter the estuary and interaction with cetaceans in the river is considered to be 
very unlikely. Mitigation measures are set out below to manage this risk, nonetheless. 

6.1.4 Management, mitigation, and monitoring 

6.1.4.1 Terrestrial noise 

As outlined above the noise modelling indicated that if a dredge methodology is adopted that is restricted to 
standard operating hours only (as for the land-based dredge option) then noise impacts are likely to be 
reasonable, in the context of the relatively short duration of works and the noise levels of the existing 
operational port. As such, if the land based dredging option (restricted to adopted standard operating hours) is 
selected, further noise management and mitigation is unlikely to be warranted.  

In contrast if the marine-based option is selected and operates outside the adopted standard operating hours, 
then strong justification will be required, and a Noise Management Plan prepared and implemented in 
accordance with the NSW EPA Draft Construction Noise Guidelines. The Noise Management Plan would be 
prepared and submitted to the EPA prior to the commencement of construction and would include the 
following. 

• Establish best work practices for adopting quieter work methods.  

• Regular noise monitoring to identify and address adverse noise impacts to the surrounding 
environment.  

• Regular inspection and maintenance of work equipment.  

• Effective notification of stakeholders to manage community expectations.  

• Use of barriers (natural or otherwise), quieter equipment, restricting movement or scheduling 
respite periods and varying intensity of works.  

• Establishment of a community representative and complaints register.  

For either dredge option, a Construction Environmental Management Plan (CEMP) will be prepared for the 
project and will include an incidents and complaints register. Any noise complaints received will be recorded, 
investigated, and resolved. 
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6.1.4.2 Underwater noise 

As outlined in Section 6.1.3.2 underwater noise is expected to drop below the minor disturbance criterion level 
within 2km (for drum cutter) and within 1km for other works. Although cetaceans are rarely observed in the 
estuary (the mouth of which is approximately 2km from the site), mitigation measures are appropriate to 
manage the potential for impact, as follows: 

• To condition animals (i.e. fish) in the vicinity of the BHD to underwater noise generated by 
operations, prior to commencement of any works (either at commencement of the project or 
following any cessation of dredging works) the BHD engine will be started on idle (as far as practically 
possible) and ramped up over an approx. 10-minute period. This is termed a ‘soft start’.  

• Where marine mammals or reptiles are observed within 300m of dredging, activity will cease until 
the animal(s) have moved outside of the 300m zone. The dredge operator will have a marine 
mammal observer on the dredge to manage this risk.  

The marine mammal observer will also assist in managing the risk of direct encounter between dredge 
equipment and marine species, particularly seals.  

With these mitigation measures in place the risk of underwater noise impacting marine species is considered to 
be low.  

The following commitments are made regarding noise management. 
 

Commitment 1: Transportation of excess dredge spoil off site to a licenced (or otherwise permitted) 
facility will occur only on weekdays during daylight hours (7am to 6pm Monday to Friday). 

Commitment 2: In the event dredging is to be undertaken outside the adopted standard operating 
hours of 7am to 6pm weekdays and 9am to 5pm Saturdays, a Noise Management Plan in accordance 
with the NSW EPA Draft Construction Noise Guidelines will be prepared and submitted to the EPA 
prior to the commencement of works.   

Commitment 3: A Construction Environmental Management Plan (CEMP) reflecting the commitments 
in this EIS will be prepared prior to the commencement of construction. 

Commitment 4: An Incident and Complaints Register will be established, and a ll complaints recorded, 
actioned and the outcomes communicated back to the complainant. 

Commitment 5: To mitigate the risk of underwater noise impact on aquatic species, soft starts will be 
employed, and a stop work zone of 300m will be applied around the dredge in the event marine 
mammals or reptiles are sighted in this zone.  
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6.2 Sediment quality 

Broad-scale sediment assessment and classification has been undertaken during previous TasPorts dredging 
campaigns within the Port of Devonport. In addition, two rounds of sediment sampling and assessment were 
undertaken within the Berth 3 East proposed dredge area to inform this investigation. The discussion below 
details the approach and outcomes of the recent assessments and summarises information taken from the 
sediment sampling reports, aquatic impact assessment and contamination review of sediments undertaken by 
Marine Solutions and GHD respectively and provided in full in Appendix D (Marine Solutions, 2019), Appendix E 
(Marine Solutions, 2020), Appendix F (Marine Solutions, 2021) and Appendix G (GHD, 2021). 

6.2.1 Sediment characterisation 

The characteristics of the sediment in the Port of Devonport are quite well understood as dredging operations 
have previously been conducted in the port to maintain depth requirements for vessel operations, particularly in 
the swing basin. Sediment characterisation was undertaken in June 2016 and September 2013 by TasPorts, to 
inform dredge management planning for previous dredging programs. 

A recent assessment by Marine Solutions for the current project sampled sediments in the dredge area in 
September 2019 (Appendix D) and April 2020 (Appendix E). The reason sampling for this project was undertaken 
over two separate events is because the proposed dredge area was increased after the first sampling event due 
to emerging engineering limitations for embankment design5. A review of the results from the Marine Solutions 
work was undertaken by GHD, to compare sediment contaminant results against EPA Tasmanian Classification 
(Information Bulletin 105) and the national criteria (ASC NEPM 2013) for potential reuse of the dredge spoils 
onsite for reclamation purposes or for reuse or disposal to an approved location offsite.  

GHD also provided the Sampling and Analysis Plan (SAP) for the second round of sampling in April 2020, which, 
after review of the initial round of data, determined that that several analytes were not necessary to be analysed 
in the second round, due to the very low risk of occurrence and that they were under the limit of reporting (LOR) 
in all the samples analysed in the first sampling event (September 2019). 

When characterising the sediments, a distinction is made between the potential for impact in the aquatic 
environment as a result sediment disturbance through dredging (i.e. aquatic impacts) and potential for impact 
from the dredge spoil once removed from the aquatic environment (i.e. waste management).  These different 
aspects refer to different guidance documents (those for dredging and those for waste management) and have 
different implications for impact.  Consultants Marine Solutions and GHD addressed these aspects of aquatic and 
waste management impacts respectively and they are summarised below in Section 6.2.1.2 (dredging) and 
Section 6.2.1.3 (waste management).  

Transport of the sediments disturbed by the dredging process throughout the waters of the port and further 
afield are discussed in Section 6.3 (water quality). This includes a discussion of sediment transport during 
incoming and outgoing tides, based on plume modelling. 

 
5 Note that the dredge area was slightly modified/refined further in 2021 (refer proposed dredge layout in Figure 2-3). This accounts for the 

small difference in proposed dredge boundary that can be seen on the figures in this Section of the EIS (Figure 6-4 and Figure 6-5) 
compared to that shown in the Proposal Description section (Figure 2-3). This minor modification in proposed dredge boundary is not 
considered significant enough to warrant further in-situ testing. Final characterisation of extracted sediment will be undertaken post 
dredging as outlined in this EIS.   
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6.2.1.1 Physical characteristics of sediments 

The sediments to be dredged are comprised of interbedded layers of sand, gravel silt and clay with an underlying 
rippable rock stratum. Based on geotechnical bores conducted on the western margins of the proposed dredge 
zone, silty and clayey sand tend to dominate the upper 5 to 7 meters of the sediment profile.  

According to the Marine Solutions sediment sampling program, sediment particle size varied little across the 
dredge area with most samples primarily silt and sand. The contribution of clay was generally lower, and most 
sites had very little gravel, with the exception of only two sites which showed gravel contributions making up 
over 30% of the sample.  

Sediment particle size distribution for all samples is provided in the Marine Solutions reports in Appendix D and 
Appendix E (refer Section 5.3 of these reports for graph of particle size). 

6.2.1.2 Analytical characterisation of sediments relating to dredging impact  

TasPorts previous sediment sampling results (2013 and 2016) 

TasPorts undertook sediment sampling in the port in 2013 and 2016 to characterise sediments from the basin to 
inform previous dredging programs. Findings from the sampling indicated that all concentrations of metals were 
below the screening levels from the National Assessment Guidelines for Dredging 2009 (NAGD) except for nickel 
and arsenic.  

Concentrations of nickel exceeded the screening level in all samples collected from the inner harbour in the 
2013 and 2016 sampling events. Arsenic levels also exceeded the screening level in several samples.  
Concentrations of nickel have remained stable throughout the available sampling time series and there is very 
little spatial pattern in the data, indicating that levels of nickel likely derive naturally from the Mersey catchment 
rather than coming from anthropogenic sources (Marine Solutions, 2021). The elevated levels of arsenic are also 
suggested to be derived from the catchment as the levels similarly appear to remain stable over time (Marine 
Solutions, 2021).  

TasPorts sampling has also shown elevated levels of tributyltin in isolated samples. Investigations of these spikes 
indicate that they are likely caused by fragments of antifouling paint that has flaked off ships while in the 
harbour.  

Marine Solutions assessment (2019 and 2020) 

Marine Solutions prepared a full Aquatic Impact Assessment Report (Appendix F) which provides an analysis of 
the potential impacts of sediments and dredging on the broader marine environmental receptors. The Aquatic 
Impact Assessment Report draws from two separate sampling and analysis reports from 2019 and 2020 as 
mentioned above (Appendix D and Appendix E). The scope of the assessment focused on five main components: 

• Sediment plume modelling 

• Hydrodynamics / sediment transport 

• Impact assessment of sediment and contaminants 

• Triggers and mitigation / contingency measures  

• Water management policies and legislation  

The outcomes of the sediment plume modelling are covered in detail in Section 6.3. In summary, the dredging 
activity is expected to elevate turbidity significantly within 50 m of the dredging operation, with levels becoming 
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less with distance from the active dredge and reducing to only slightly above background at the mouth of the 
Mersey River.  

The primary scope of the two rounds of sediment sampling were to: 

• Characterise the sediments across the proposed dredge area in Berth 3 East (first sampling event) and 
the extended dredge area identified in 2020 (second sampling event); 

• Identify contaminants that may pose a risk to human health or the environment; and 

• Compare the results of the analysis to the relevant guidelines. 

The September 2019 sampling event included 14 vibrocore samples distributed throughout the proposed dredge 
area with sites shown in Figure 6-4. Analysis of sediment was undertaken on sediment samples at all locations at 
0-1 m and at two locations at 1-2 m below the water-sediment interface in that round. The second round of 
sampling was conducted in April 2020, because of an extension of the dredge footprint after revision of the 
project plan, with a further 10 locations assessed. The locations for the April 2020 sampling campaign are 
provided in Figure 6-5. Sediment contamination concentrations were compared against threshold levels in the 
NAGD 2009, which are equivalent to the sediment quality guideline values of the ANZG 2018. 

Low level contamination was observed in some samples for several metals and metalloids (combined sampling 
events).  

Of the contaminants tested only nickel was consistently above the screening level of the NAGD (2009) with 4 
samples (EB3_SE, S4, S5, S6) over the high NAGD threshold. Elutriate testing and porewater analysis was 
undertaken for all samples in the first round of testing. While porewater concentrations of nickel were above the 
ANZG default guideline value in three samples, concentrations (total and dissolved) in all elutriate samples were 
well below the 99% species protection level for both marine and freshwater systems. The elutriate test more 
accurately simulates the effects of dredging, while porewater tests are more relevant where the sediment is 
removed with minimal mixing with water. Concentrations of nickel have been similarly elevated in all past 
sediment sampling programs in the Port of Devonport with no clear trend through time. It is thought nickel may 
be derived naturally from the Mersey River catchment. It is understood naturally occurring nickel in sediments is 
not uncommon in Australia, with the NAGD noting that “sediments in Australia commonly have high natural 
levels of arsenic and nickel” (Commonwealth of Australia, 2009). Previous work by Marine Solutions in the port 
could not identify any known point sources of nickel in the harbour or catchment (Marine Solutions , 2019) and 
given the stability of nickel concentrations in the port over time, Marine Solutions consider it likely that nickel is 
naturally derived (Marine Solutions, 2021).  

One sample in the recent surveys was found to contain tributyltin above the NAGD high level; this is considered 
most likely related to a single flake of antifoul paint rather than the compound being distributed throughout the 
sediments. This assertion is consistent with previous sampling events that have shown presence of the 
substance as a discrete outlier to most samples. 

Two other analytes also exceeded low threshold levels; namely chromium concentrations in one sample from 
the initial dredge area exceeding the NAGD screening level and one sampling from the initial dredge area 
exceeding the NAGD screening level for mercury. 

A summary of the sediment sampling results (including elutriates and porewater for nickel) in comparison to the 
relevant aquatic guidelines is provided in Table 6-1, with the full detail of results from the sampling events 
provided in Appendix D. 
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The testing undertaken for the project to date has covered almost all of the areas proposed for extraction, with 
the exception of the area along the top of the existing revetment and the area along the toe of the proposed 
berm for the reclamation area. Is it highly likely these areas will exhibit sediment characteristics consistent with 
the sampling undertaken to date; however, for completeness, material from these areas will be subject to 
sampling prior to reuse or disposal as part of the materials management process.  
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Table 6-1 Summary of sediment analysis for selected contaminants 

Contaminant Analysis Units 
Number 

of 
samples 

Min. Median Mean 
95% upper 
confidence 

limit 
Max. 

Standard 
deviation 

Guideline values 

NAGD/ANZECC sed. ANZG water 

Screening level High level 99% 95% 

Arsenic Sediment mg/kg 30 3.6 12.9 12.3 13.3 17.8 3.2 20 70 - - 

Chromium Sediment mg/kg 30 14 41 47 54 138 22 80 370 - - 

Manganese 
Sediment mg/kg 30 56 208 250 300 731 151 - - - - 

TCLP µg/L 20 437 1,955 2,029 2,280 3,790 682 - - - - 

Mercury Sediment mg/kg 30 0.01 0.07 0.07 0.09 0.16 0.03 0.15 1 - - 

Nickel 

Sediment mg/kg 30 12 26 36 59 165 29 21 52 - - 

Elutriates - 
dissolved 

µg/L 18 0.5 0.5 0.7 0.9 2.0 0.4 - - 7 70 

Elutriates - 
total 

µg/L 18 0.5 0.5 0.8 0.9 2.3 0.5 - - 7 70 

Porewater µg/L 20 1.1 2.1 4.2 9.8 26.0 5.8 - - 7 70 

TBT Sediment 
µgSn/kg 
1% OC 

30 0 0.6 3.8 17.0 91.5 16.6 9 70 - - 
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Figure 6-4 Marine Solutions Sediment Sampling Locations September 2019 (Source: Marine Solutions, 
2019) 
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Figure 6-5 Marine Solutions Sediment Sampling Locations April 2020 (Source: Marine Solutions, 
2020) 

6.2.1.3 Analytical characterisation of sediments relating to waste management 

GHD undertook a review of the results from the September 2019 and April 2020 sampling events undertaken by 
Marine Solutions (review conducted by an EIANZ Certified Site Contamination Specialist) to consider the results 
in the context of dredge spoil management. Where Marine Solutions work focused on understanding the 
potential impact the sediments may have in the aquatic environment during dredging, the GHD work focused on 
understanding the potential impact of sediments once they are extracted and how they need to be handled and 
managed on land. 

For the purposes of understanding disposal and reuse implications of the sediment, the analytical results were 
compared to the EPA Tasmania classification (Information Bulletin 105) and the National Environment Protection 
(Assessment of Site Contamination) Measure 1999 (ASC NEPM 2013) for potential reuse in commercial/industrial 
settings. 

Analytical findings from the two stages of sediment characterisation identified key contaminants of concern to 
be select metals, tributyltin (TBT), and potential ASS (PASS). Petroleum hydrocarbons, pesticides and PCBs were 
not identified as contaminants of concern as all samples returned results that were below the laboratory limit of 
reporting (LOR).  

With regards to the metal results, and comparing against Information Bulletin 105, approximately 75% of 
samples were classified as “Fill Material – Level 1” (level 1). In a small number of samples chromium, manganese, 
and nickel concentrations were above the level 1 upper threshold and fell within the lower range of “Low Level 
Contaminated Soil – level 2” (level 2). This data indicates the sediments to be dredged are likely to be largely 
classified as “Fill Material – Level 1”, with a much smaller proportion of “Low Level Contaminated Soil – Level 2”. 

There appeared to be no observable trend in the lateral distribution of contaminant concentrations; however, it 
is likely that contaminants are present in higher concentrations closer to the surface of the stratum. This factor 
may make it achievable to segregate sediments more efficiently during extraction, which is particularly relevant 
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as testing indicates that there are likely to be significantly larger volumes of level 1 than level 2 classified 
material. However, due to the nature of dredging operations, segregation may not be entirely possible, and the 
assumption must be made that dredge spoils may need to be treated as a combination of level 1 and level 2 
soils.  

One sample returned an elevated concentration of tributyltin, slightly above the level 2 classification maximum. 
This result is considered to be an outlier and not representative of the bulk of the material to be removed. All 
other samples returned results with significantly lower concentrations that were well below the upper threshold 
for level 1 material. Conclusions from past sampling campaigns that the result is likely to be attributable to a 
paint flake is considered credible and therefore the result is unlikely to be representative of concentrations of 
the broader dredge material volume. However, tributyltin is recommended to be analysed in the classification of 
dredge material in the materials management area, which will inform classification of material for final disposal.  

6.2.1.4 Per- and polyfluoroalkyl substances (PFAS) 

A review of the potential for per- and polyfluoroalkyl substances (PFAS) was undertaken by GHD as a component 
of their work (Appendix G). This review identified that although low concentrations of PFAS are likely ubiquitous 
features of urban waterways, the potential risk of PFAS increases where: 

• There is presence of a direct source on or adjacent to the project site such as petroleum firefighting
infrastructure;

• An upgradient point source has been subject to extended periods of firefighting training which may
generate PFAS loading in soils, which then may migrate in surface and groundwater; and

• The receiving environment is freshwater that is not subject to mass dilution (dams and creeks).

A state-wide PFAS audit has previously been undertaken on a large proportion of TasPorts infrastructure, which 
did not identify any storage or historical use of aqueous film forming foam (AFFF) on any part of the East 
Devonport site. Therefore, the risk of this contaminant occurring onsite form historical firefighting activities is 
considered low. In addition, the upstream catchment surrounding the site does not contain activities that would 
have likely produced this type of containment, further reducing the risk of the substance being present. 
Additionally, the main mitigating factors in assessing the potential PFAS risk of the project is the significant 
dilution factor occurring in the semi-diurnal tidal flushing of the Mersey River at the project site. 

The conclusion of the PFAS assessment was that there were insufficient drivers to identify PFAS as a notable 
potential contaminant of concern within the proposed dredge area and that PFAS was not deemed necessary to 
be screened for as a component of this project.  

6.2.1.5 Acid sulphate soil risk 

Searches of the LIST database for ASS, Coastal ASS and Inland ASS indicates that there is a LOW risk of the 
occurrence of ASS within the 0-5 m zone AHD. There is also a zone mapped as high risk to the north of Berth 3 
East mapped within the available data. 

Analysis was undertaken of the historical sediment sampling (TasPorts data) along with the most recent sampling 
events undertaken in 2020 within the proposed dredge zone. This was used to assess the potential for the 
material to generate ASS. The assessment utilised results for Actual Acidity (the soluble and exchangeable acidity 
in the sediments) and this was below the laboratory LOR in all assessed samples.  

These results indicate that there is no readily releasable store of acidity in the sediments (Topliss, 2021). In terms 
of potential acidity, the chromium-reducible sulfur results range from 0.06 to 0.88% S, indicating that the 
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sediments contain enough sulfide bearing minerals to produce acid should they come in contact with oxygen; 
however, the acid neutralizing capacity of all the sediment samples significantly exceeds the potential acidity 
indicating that there is enough naturally occurring buffering capacity to consume any acid that is produced. 

In summary, there is a low probability of ASS developing due to oxidation of the sediments due to dredging. 

6.2.1.6 Toxic dinoflagellates 

Cysts of the dinoflagellate (Alexandrium tamarense) are present in the sediment of the inner harbour of the Port 
of Devonport; however, analysis has recovered only functionally non-toxic strains of the species. Past dredging 
of the harbour has not resulted in dinoflagellate blooms. Therefore, the risk of toxic dinoflagellate blooms is 
considered very low and no management or mitigation is warranted (Marine Solutions, 2021).  

6.2.2 Performance requirements 

There are several different performance requirements and guidelines relevant to the different aspects of 
sediment management, namely management of dredging impacts and management of waste spoil. 

For the purposes of waste material handling, consideration has been made to ASC NEPM 2013 (Commercial 
Industrial settings HIL-D) and EPA Information Bulletin 105, Classification and Management of Contaminated Soil 
for Disposal.  

For the purposes of dredge management, consideration has been given to the National Assessment Guidelines 
for Dredging 2009 (NAGD) and ANZG 2018 (Australian and New Zealand Governments and Australian state and 
territory governments, 2018). 

In determining the potential risk of ASS, consideration has been made to the National Acid Sulfate Soils 
Guidance, Guidelines for the dredging of acid sulfate soil sediments and associated dredge spoil management 
(2018). 

6.2.3 Potential effects 

The dredging, handling and reuse/disposal of sediments has the potential for environmental impact in several 
different ways. These aspects are addressed in different parts of this EIS as follows, noting some overlap 
between the relevant sections. 

• Dredging - Disturbance of sediments in the aquatic environment has the potential for increased 
turbidity in the port as well as the possible release of contaminants into the water column, both of 
which could have implications for the aquatic environment and other port users. These impacts and 
their management are addressed in Section 6.3 with regards to water quality and Section 6.4 with 
regards to potential effects to biodiversity within and near to the dredge site. These sections also 
include consideration of potential sediment plume impacts during dredging.  

• Materials handling – Sediment handled and stored at the materials management area has the 
potential to generate air (dust/odour) and water (dewatering and stormwater) emissions, which are 
addressed in Section 6.5 (air) and Section 6.3 (water quality) respectively. Procedures for materials 
handling and testing requirements are documented in Section 2.2.3 and below in Section 6.2.4. 

• Reuse on site – Material placed into the reclaim area has the potential to generate turbidity or 
possibly release contaminants if not properly managed. This matter is addressed below. 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 61 

• Disposal or reuse offsite – The final destination for excess dredge spoil not used within the onsite 
reclaim is subject to separate approval, however some consideration is made in this EIS on the 
sampling and handling regimes required to manage this material on site prior to offsite disposal 
(refer Section 6.2.4). 

The proposal includes the reuse of a portion of the dredged material within a new reclamation area. 
Construction of the reclamation will commence with the building of a rock berm around the outside perimeter. 
This berm will be built from rock and competent material (i.e. no fine material to be used in the berm, resulting 
in little to no turbidity or contamination risk from the berm) and once constructed will be lined with geofabric to 
contain sediments to be placed in the remainder of the reclamation. This method of rock berm lined with 
geofabric essentially traps any fine material, preventing its migration through the rock berm and beyond. If 
dredged sediments are used in the reclamation (behind the rock berm) they will be subject to further 
characterisation before reuse (refer Section 6.2.4). Given the low levels of contamination found in the dredge 
sediments to date, the proposed additional characterisation of dredge sediments prior to reuse and the 
construction method for the reclamation (geofabric lined rock berm), the potential for sediments in the 
reclamation area to impact the aquatic environment outside the reclamation footprint is very low and not 
addressed further.  

6.2.4 Management, mitigation, and monitoring 

Extracted material will be transported to the materials management area and segregated into consolidated (rock 
and gravel) and unconsolidated materials (sand, silt, and clay). Consolidated material poses very little risk to the 
surrounding environment and is not expected to generate dust, water, or contaminants in the event of wind or 
rainfall. The unconsolidated material, however, poses some risk to the environment if not properly managed. 
The follow management and mitigation measures are proposed, and will be documented in a Waste Material 
Management Plan to be prepared for the project: 

• Consolidated and unconsolidated material will be segregated at the dredge transfer location. 

• Consolidated material (rock and gravel) is not expected to require further testing, as it poses a very 
low contamination risk, and will be reused in the reclamation area. 

• Unconsolidated material will be segregated into stockpiles, which will undergo dewatering and 
further analytical characterisation in accordance with Bulletin 105 (refer Section 6.2.4.1 below) prior 
to either being used on site within the reclamation area (refer below) or removed from the site to a 
licenced or otherwise permitted facility.  

• Unconsolidated dredge spoil will be used in the reclamation area only where: 

o Firstly, the material is statistically similar in contaminant characteristics to the existing in-situ 
analytical testing program, and therefore represents negligible increase in potential 
contamination risk to the adjacent estuary environment.  

o Secondly, the dredge material fines that are geotechnically suitable for use in the reclaim will 
be reused within a controlled area of the reclamation footprint (i.e. within an enclosed rock 
bund area and contained within a lined geofabric enclosure) in order to minimise the risk of 
physical erosion/migration of material into the adjacent receiving environment. 

• The materials management area will be suitably graded hardstand, with a geofabric lined bund wall 
and drainage collection system to manage surface water (refer Section 2.2.3 for further details). 
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• Dewatering and storm water generated from the storage areas will be contained, sampled (pH and if 
returned acidic, analysed for toxicants), and discharged once deemed appropriate. Further details of 
water management are provided in Section 6.3. 

6.2.4.1 Sampling  

While material is being managed within the materials management area it will be monitored for signs of 
acidification and tested to confirm the findings of the in-situ sediment analysis completed by Marine Solutions.  

The pH monitoring will occur within the drainage system at the materials management area, along with daily 
checks for visual or olfactory signs of acidification. It is unlikely that pH will drop below 6.5 based on the acid 
forming ability of the sediments as detailed in Section 6.2.1.5; however, to mitigate any possible risk, pH will be 
tested. This testing regime is detailed in the water quality section (Section 6.3).  

The stockpiled unconsolidated material will also undergo additional analytical testing in accordance with Bulletin 
105 to classify the material and determine its suitability for reuse in the reclamation area and inform disposal or 
reuse offsite. If sufficient storage space is available on site, this sampling will be undertaken in full at the 
materials management area. This is contingent upon the final quantities of consolidated and unconsolidated 
material and the pace of dredging and reclamation (as material is moved from the materials management area 
to the reclamation, space becomes available for newly dredged material to be stored and tested). In the event 
insufficient space is available at the materials management area, priority will be given to on-site sampling of 
material destined for the reclamation area and full sampling of material destined for offsite reuse/disposal may 
be undertaken offsite at the Devonport Airport or Dulverton Landfill, where the material would be temporarily 
stored prior to characterisation and final reuse/disposal. 

The sampling program will be documented in the Waste Materials Management Plan. 

As outlined previously, this EIS addresses only dredging and reclamation. Offsite temporary storage of excess 
dredge material for full characterisation and permanent reuse or disposal offsite will be subject to separate 
approval and is outside the scope of this EIS. 

The following commitments are drawn from the residual risk associated with the sediment management and to 
mitigate to an acceptable level.  

 

Commitment 6: A Waste Material Management Plan will be prepared and submitted to the EPA prior 
to the commencement of dredging. 

Commitment 7: Unconsolidated materia l extracted from the dredge area will be subject to 
characterisation sampling in accordance with Information Bulletin 105 prior to reuse in the 
reclamation area or offsite reuse or disposal. 
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6.3 Water quality 

The following section draws upon and summarise the Aquatic Impact Assessment (Appendix F) and associated 
plume modelling (documented in Appendix F). 

6.3.1 Existing conditions 

The project site lies adjacent to the port of Devonport at the mouth of the Mersey River. The area is an 
operational port and is subject to existing anthropomorphic inputs both locally at the port and travelling 
downstream from the Mersey River catchment.  

Water quality assessment has been undertaken over several campaigns, including previous TasPorts 
investigations related to past dredging operations, and recent sampling events by Marine Solutions, as a 
component of this assessment.  

Water quality assessments have primarily focused on turbidity, as turbidity is the key water quality risk the 
project poses and is considered the most appropriate measure to monitor changes in water quality in relation to 
dredging operations. Two turbidity loggers were deployed as part of this project, to collect information on the 
background turbidity levels around the port of Devonport. One logger was deployed upstream of the dredge 
area and one downstream. The two units measured turbidity at 15-minute intervals, with the upstream logger 
also recording information on temperature, conductivity and salinity.  

The overall average turbidity during the monitoring period was 2.2 NTU (Nephelometric Turbidity Units). The 
water around the port was generally clearest with lowest turbidity at high tide, reflecting the influence of the 
clearer oceanic water. The water was most turbid at low tide, reflecting the influence of the river and runoff 
from the mudflats of the upper estuary. The amount of suspended sediment in the water on a low tide was 
correlated with the range of tidal variation. Larger tidal ranges mean faster flowing water, which mobilises more 
fine sediment from the upper estuary, which is carried downstream into the port on the outgoing tide. The 
highest turbidity measurements (excluding outliers), of around 6 NTU, occurred when the tidal range was its 
highest, at around -3.2 m. The lowest maximum turbidity values on a tidal cycle of 2.4 NTU occurred with the 
smallest tidal range of -2.05 m. The relationship between the maximum turbidity in a tidal cycle and the range of 
the outgoing tide was clearest at the upstream site, likely reflecting its proximity to the mudflats of the upper 
estuary. Consideration of historical turbidity data (over a seven-year period; data from DPIPWE) shows most of 
the time turbidity in the river is between 2 NTU and 20 NTU, with a median value of 5 NTU and very high 
turbidity occurring during large floods (99-percentile of 67 NTU and maximum of 530 NTU).  Further information 
on turbidity patterns is available in the Marine Solutions report (Appendix F). 

Historical water quality data from the port is drawn from profiles collected at three sites in the inner harbour in 
June 2016, which showed temperature and salinity were as expected for an estuarine environment at that time 
of year with cooler water with lower salinity overlaying a wedge of high salinity marine water. In general, with 
the near-complete flushing of the Lower Mersey with each tidal cycle, and the large variation in seasonal 
influences of river flows, it can be expected that many water quality parameters will be highly variable and have 
the potential to change between tidal cycles and weather patterns. 
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6.3.2 Performance requirements 

The proposal must be consistent with the objectives and requirements of the Environmental Management and 
Pollution Control Act 1994, the State Policy on Water Quality Management 1997, and the Tasmanian State 
Coastal Policy 1996. 

The State Policy on Water Quality Management 1997 sets out to “… ensure that diffuse source and point source 
pollution does not prejudice the achievement of water quality objectives and that pollutants discharged to 
waterways are reduced as far as is reasonable and practical by the use of best practice environmental 
management” (Part 2, 6.1b). This policy describes the water quality objectives to be utilised to safeguard the 
Protected Environmental Values (PEVs) for a nominated water body. The PEVs for the estuarine section of the 
Mersey River are (DPIPWE, 2001): 

“… to provide water of a physical and chemical nature to support a healthy, but modified aquatic ecosystem 
from which edible fish and crustaceans, but not shell fish, may be harvested (but not consumption of raw 
seafood); which allows people to safely engage in activities such as swimming, boating and fishing in 
aesthetically pleasing waters for up to one kilometre off-shore” 

The critical considerations regarding the effect of dredging on the PEVs of the estuarine sections of the Mersey 
River are increased concentrations of suspended sediments and the potential release of contaminants from 
mobilised sediments into the water. As such this report sets out how these PEVs will be protected, and the 
objectives of the Policy maintained. 

Additional to the above legislation the project also refers to the ANZG 2018 (Australian and New Zealand 
Governments and Australian state and territory governments, 2018) guideline values in characterising sediments 
for dredging and understanding potential impacts on water quality. 

It is noted the Water Management Act 1999 provides for the management of Tasmania’s freshwater resources 
and as this project affects only marine environments, this Act has limited applicability to the project.  

6.3.3 Potential effects 

Key potential water quality effects of this proposal relate to: 

• Disturbance of sediments during dredging operations, which could result in increased turbidity and
potentially the release of contaminants into the estuary.

• Release of runoff water from the materials handling area (both water from dewatering and rainfall
onto the site), internal roads, or the unloading facility, which has the potential to be laden with
sediments and potentially contaminants which, if uncontrolled, could enter the estuary.
Consideration must also be given to the possibility of acid generation in dredged material stored in
the materials management area and the associated runoff.

• Release of sediments (and associated turbidity and potentially contaminants) into the estuary
through the reclamation process.

The first of these potential impacts has been addressed by Marine Solutions, and their subconsultants CEE, 
through plume modelling and associated interpretation as outlined in the sections below.  

The second of these is addressed through the management of runoff water at the materials management area, 
and roads and unloading site, as documented in Section 2.2.3 and discussed further in the sections below.  
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The third item, water impacts of reclamation, is expected to pose a very low risk to the aquatic environment 
because the reclaim will be constructed as a rock berm, lined with geofabric to contain the finer material to be 
placed inside. This construction technique essentially traps all fine material behind the enclosed geofabric lined 
berm, resulting in negligible opportunity for migration of sediments beyond the reclaim footprint. The potential 
water quality risks of this part of the work are further limited by the generally low levels of contaminants found 
in testing to date and the assurance that further characterisation sampling will be undertaken of any dredge 
sediments for use in the reclamation area. 

6.3.3.1 Sediment plume modelling 

Modelling of the sediment plume6 that will be caused by the dredging was led by Consulting Environmental 
Engineers (CEE), operating as a subconsultant to Marine solutions (and reported as an appendix to their report). 
The model considered available information on the particle size distribution of the sediment in the dredge area, 
tidal ranges (i.e. currents), the proposed dredging methodology, stratification of the water layers in the estuary, 
bathymetry and channel structure of the port, river turbidity and background turbidity in the port, among other 
factors. The model outputs indicate the elevation of surface turbidity, above background levels, caused by the 
dredging.  

Modelling results directly within the dredging zone (within 50 m) indicated very high turbidity values of 210 NTU, 
with the turbidity levels quickly declining with distance from the dredge operation. Larger particles first settle 
out of the water column with smaller particles travelling further prior to settling. The characteristics of the 
sediment plume also varied with tidal conditions and river flow. Modelling also suggested that most of the 
sediment plume will remain on the eastern side of the port until approximately 1.2 kms from the dredge zone, 
where it begins to disperse across the full width of the channel. Turbidity levels at this point, according to the 
model, are 5 NTU above background levels.   

The model indicated that turbidity of the plume will be around 2 NTU above background levels on an average 
spring tide as the water leaves the mouth of the Mersey River. This is the location where giant kelp has 
previously been recorded. 

Figure 6-6 provides the predicted plume extent from the dredge zone on the peak of an ebb (outgoing) spring 
tide, with a small area of 50 m having a turbidity level of 210 NTU (not evident in Figure 6-7 due to scale), with 
coarse sediments (sand and gravel) settling quickly within the dredge zone. Finer sediments are suspended for a 
longer period and settle to the seabed a greater distance from the dredge zone. The eastern port zone has a 
predicted turbidity of 20 NTU above background levels, reducing to 10 NTU as the plume migrates towards Bass 
Strait and 5 NTU predicted at approximately 1.5km north of the dredge zone. 

Figure 6-7 provides the predicted plume extent to the south of the dredge zone on the peak of a flood 
(incoming) spring tide. As with the ebb tide scenario, the initial turbidity within 50 m of the dredge zone is 210 
NTU. As the plume migrates south a level of 20 NTU is predicted for the eastern port zone, reducing to 10 NTU 
near the highway bridge, and down to 5 NTU above background at approximately 1.8 kms from the dredge zone. 

6 The CEE report was prepared in 2020 and some minor modifications have been made to the proposed dredge approach since that time, 
which have no meaningful implications for the modelling (hence the CEE report has not been revisited). In particular, marine based 
backhoe dredging was used as the focal method for calculation of sediment release rates in the plume modelling. As the marine based 
option is likely to generate a higher sediment release than the land-based option, this was seen as a conservative approach. It is noted that 
land-based dredging will be undertaken over a longer period, and this has been considered in the qualitative discussion of the modelling 
results. Other minor variations between the content of the EIS and the CEE report (such as minor differences in dredge volumes, materials 
handling approach on land etc) have no meaningful impact on the model results and in all cases the EIS is taken as the most up to date 
account of the project.   
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Modelling also predicted plume extents for peak neap ebb and flood tides with details provided in the modelling 
report (Consulting Environmental Engineers, 2020). These are not detailed further here as the turbidity ranges 
are similar to the spring tide modelling, however the migration extents are significantly shorter due to tidal flow 
volumes and velocities.   

In summary, it is likely the larger sediment particles will settle within proximity to the dredge zone, with finer 
particles suspended for longer periods and therefore traveling further away from the dredge zone depending on 
tidal flow volumes and rates. A plume of approximately 5 NTU, above background levels, may extend up to 
1.5kms from the dredge zone to the north (mouth of the Mersey River) and up to 1.8 kms south (upstream in 
the Mersey River) and is predicted to be comparative to background levels (1-5 NTU) beyond.   

CEE (2020) notes that during large flood events within the Mersey River catchment, turbidity within the system 
can reach peak levels of 530 NTU and a 99-percentile range of 67 NTU; therefore suggesting that maximum 
turbidity levels generated from the dredging operations are overall much lower than levels the system 
experiences during large flow events such as floods. Noting, however, the duration of the flood events is likely to 
be shorter than the total length of the proposed dredging program. 

Dredging operations will resuspend sediments and elevate the suspended solids in the water column and thus 
turbidity will increase. However, the port and lower reaches of the Mersey and their respective ecosystems are 
already well adapted to high fluctuations in turbidity, particularly during outgoing tides when catchment 
characteristics and mudflats contribute to elevated levels.  

In conclusion it is considered unlikely that the dredging operation would have a significant impact on receptors 
within the lower reaches of the estuary, given the results of the predictive modelling and the existing turbidity 
fluctuations in the estuary.  

There are some known sensitive ecological receptors within the modelled plume extent, such as a giant kelp 
forest (not considered the threatened community under the EPBC Act due to the shallow depth at which it 
occurs) located near the mouth of the river and Australian grayling migrations through the port. The potential 
sediment plume impacts to receptors, including giant kelp and Australian grayling, are discussed in more detail in 
the biodiversity section (Section 6.4.1.2). 

A set of turbidity monitoring concentrations to be used as triggers to modification of dredging operations have 
been developed as a component of the Aquatic Impact Assessment provided by Marine Solutions (Marine 
Solutions, 2021). These are proposed to be adopted for monitoring purposes for the project as set out in Section 
6.3.4. 
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Figure 6-6 Predicted plume extent and turbidity above background levels on a peak spring ebb tide 
(Source: CEE, 2020) 
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Figure 6-7 Predicted plume extent and turbidity above background levels on a peak spring flood tide 
(Source: CEE 2020) 
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6.3.3.2 Sediment contaminants and potential for release 

As a component of the sediment sampling conducted by Marine Solutions in 2019, samples were analysed for 
metals in porewater and for elutriates, to ascertain the mobilisation potential of contaminants, such as nickel, 
from sediment disturbance. Porewater tests are generally most applicable for environmental assessments where 
the sediment mass is removed relatively intact from the seafloor with minimal mixing with water. Elutriate tests 
were developed to simulate contaminant release during dredging by combining 1 part site sediment to 4 parts 
ambient water and agitating for 30 minutes. The high sediment to water ratio and long duration of the agitation 
are conservative for most dredging scenarios. The results of the elutriate tests are therefore most relevant for 
the assessment of risk to the aquatic environment of the dredging program.  

Among the contaminants tested, only nickel was consistently above the screening levels in the NAGD and 
breached the high NAGD threshold in a total of four sediment samples. As such, nickel was a key focus for 
porewater and elutriate testing (refer Table 6-1 for summary data for nickel and Appendix F for further data). 
Porewater concentrations of nickel were above ANZG 2018 default guideline values in several samples. 
However, nickel concentrations were below the default guideline values in all elutriate samples, indicating that 
release of nickel from the sediment during dredging is unlikely to impact receptors.  

Overall, dredging of the sediment for the reconfiguration project poses a low risk to the marine environment. 
The concentration of nickel exceeded screening levels; however, elutriate testing indicated that concentrations 
of nickel released into the water column by the dredging should be well below ANZG 2018 default guideline 
values, even for the most contaminated sample collected in the area. The concentration of tributyltin exceeded 
the NAGD high level in one sample; however, investigation of similar isolated outliers, in previous sediment 
sampling programs, concluded that these patterns are mostly likely caused by single flakes of antifoulant paint 
that had fallen or been scraped off a vessel in the vicinity. In the initially proposed dredging area, NAGD 
screening levels were exceeded for mercury and chromium in single samples. The single exceedance for mercury 
was above the NAGD threshold by 0.01 mg / kg, while the sample exceeding the threshold for chromium was 
well below the NAGD high level and was on the margin of the dredge area. These are therefore not expected to 
indicate any significant risk to the marine environment. 

Despite the assessed level of risk being low, monitoring is proposed (refer Section 6.3.4) to confirm the 
assertions of the analysis undertaken and manage any residual risk. 

6.3.3.3 Water management during sediment transport and storage 

The proposed landside sediment management of dredge spoils is to load out from the long-reach excavator 
(land-based option) or the barges (marine-based option) into waiting trucks for transport, via internal roads, to 
the materials management area and then to store material temporarily at the materials management area near 
the existing Berth 3 East wharf, prior to reuse in the reclaim or removal from site. These areas are shown in 
Figure 2-2.  

The further management of dredge spoil (such as disposal options) is discussed in section 6.2.4. The following 
section considers management of spoil dewatering and disposal of the water associated with that process. 

The dredge spoils are proposed to be segregated into consolidated (gravel and rock) and unconsolidated 
materials (silt, clay and sand) where possible. This segregation is generally undertaken at the dredge site, if site 
conditions allow such that each load of material can be placed in the appropriate location in the materials 
management area. Further segregation within the materials management area, via the use of excavator/dozer 
may also be undertaken where possible. It is noted that full segregation is not always possible and can be 
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dependent on the composition of the material in situ and the dredge approach. Hence the management area 
and approach to materials handling seeks to optimise segregation but is not reliant upon it. 

The consolidated material poses limited risk to groundwater, or nearby surface waters, as it will be more 
compact, with a lower moisture content (than the unconsolidated material) and will not require dewatering. The 
unconsolidated material, however, will have a higher moisture content, requiring dewatering and is also more 
likely to release sediments (and potentially contaminants) into runoff water.  

To address these risks, dredge materials (both consolidated and unconsolidated) will be stored on a graded 
hardstand area with bund walls lined with geotextile fabric to retain any fine sediment emanating from the 
dewatering process. 

Water from the materials handling area (including the result of dewatering and rainfall) will be collected to a 
central drainage location and tested prior to discharge to the Mersey River. Settlement in the retention area will 
be optimised using silt screens and/or baffles. Because much of the water will drain from the sediments at the 
point of dredging, the capture and retention of water from the materials management area is a contingency 
measure for periods when sustained rainfall notably exceeds evaporation rates.  

Although there is some residual risk that the sediments stored in the materials management area are potentially 
acid forming, assessments of the sediments to date indicated that the samples have low probability of 
generating acid and the sediment has a reasonable acid neutralising capacity. In reviewing the risk of acid 
formation, GHD concluded that there is a low probability of ASS developing from the exposure of sediments to 
oxygen in air post dredging. 

The design of the materials management area (use of a graded hardstand, geofabric lined bund walls and 
collection of all surface water) along with the characteristics of the dredge sediments (generally low levels of 
contaminants) indicate that the overall risk of water discharge from the materials management process is low. 
Collection and monitoring of water from the materials management area are proposed, as set out in Section 
6.3.4, to manage the residual risk. 

The locations of the temporary storage areas, retention area and discharge point are provided in Figure 6-8. 

 

 

 

 

 

  



S
T

E
P

H
E

N
 

W R I G H T S T R E E T

D
O

U
G

L
A

S
S

T
R

E
E

T

J
O

H
N

S
T

R
E

E
T

W R I G H T

S T R E E T

T
O

R
Q

U
A

Y
R

O
A

D

S A Y E R S
P T

R I V E R

M E R S E Y

B E R T H  2 E

M E R S E Y
Y A C H T

C L U B

DREDGING OUTLINE (DASHED)

SITE ACCESS/ EGRESS

PROPOSED (TEMPORARY) DISCHARGE POINT

INDICATES EXISTING
STORMWATER OUTFALL (TYP)

MATERIALS MANAGEMENT
RETENTION POND

MATERIALS MANAGEMENT AREA

LEGEND
PROJECT BOUNDARY

TASPORTS PROPERTY BOUNDARY

PROPOSED (TEMPORARY)
RETENTION WATER DISCHARGE POINT

EXISTING STORMWATER OUTFALL

North

0 75m50

SCALE 1:2500  AT ORIGINAL SIZE

25

REV DESCRIPTION DRAWN CHECKED DATE

A3

DRAWING NUMBER REVISION

PAPER

APRVD

These designs, plans and
specifications and the
copyright therein are the
property of Tasmanian Ports
Corporation Pty Ltd and
must not be used,
reproduced or copied wholly
or in part without the written
permission of Tasmanian
Ports Corporation Pty Ltd.

 Cad File No: j:\02 drawings\dev - devonport\zzz - projects\6a0000 - dev - east devonport reconfiguration\6a0000-tasp-0010-stw-skt-0013-a.dwg  | Plotted By: Nigel Eberhardt | Plot Date: 18 October 2021 - 2:42 PM

DRAWN

DESIGNED

DESIGN CHECK

APPROVED

SIGNED DATE

SCALE

SHEET OF

DATUMDEVONPORT EAST RECONFIGURATION
SITE WIDE
ENVIRONMENTAL IMPACT STATEMENT
FIGURE 6.8 - INDICATIVE RETENTION POND & DISCHARGE

1:2500

6A0000-TASP-0010-STW-SKT-0013 A

N.EBERHARDT 05-10-2021

NOT FOR CONSTRUCTION
INFORMATION

Base image by TASMAP (www.tasmap.gov.au), © State of Tasmania

A ISSUED FOR INCLUSION IN ENVIRONMENTAL IMPACT STATEMENT NJE PB NVA 18-10-21



Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 72 

6.3.3.4 Compliance with water management policies and legislation 

Marine Solutions undertook an analysis to determine whether the proposed dredging is consistent with the 
objectives and requirements of relevant water management policies and legislation including the State Policy on 
Water Quality Management 1997 and the Tasmanian State Coastal Policy 1996. Consideration was made to 
demonstrate that the proposal will not prejudice the achievement of any water quality objectives set for water 
bodies under the State Policy on Water Quality Management 1997. Section 8 of their report (Appendix F) 
provides details of this work, the outcomes of which are summarised briefly below.  

An assessment was made of the proposal against the requirements of the State Policy on Water Quality 
Management 1997 including consideration of the Protected Environmental Values (PEVs), review of the results 
of analysis against the EPA Default Guidelines Values (DVGs) and determination of whether the proposal was 
expected to prejudice the water quality objectives. Marine Solutions found that overall, the dredging is not 
expected to prejudice the achievement of water quality objectives aimed at protecting the environmental values 
nominated for the lower Mersey River as outlined in the State Policy on Water Quality Management 1997. The 
dredging is not expected to release contaminants from the sediments into the water column in concentrations 
that would cause harm to the marine environment or human users of the estuary. The high background turbidity 
of the lower Mersey River, the restricted spatial extent of the dredge plume and the relatively short duration of 
the dredging, result in a low expected impact from suspended sediment, and an efficient recovery from any low-
level impacts that may occur. The proposed monitoring of turbidity and metals during dredging would ensure 
that these impacts remain within their expected bounds. 

Consideration was also made of the objectives of the State Coastal Policy 1996, including natural resources and 
ecosystems and coastal uses and development. With the mitigation measures in this EIS in place the project is 
not expected to compromise the objectives of the policy (refer Appendix F for discussion). 

6.3.4 Management, mitigation, and monitoring 

6.3.4.1 Dredging 

As presented in the section above, there is some probability that the proposed dredging operations will increase 
turbidity above average background levels; however, the predicted elevation would not be considered significant 
as the system is regularly exposed to high turbidity levels naturally, particularly during river flood events and 
spring tidal movements. Plume modelling also suggests that the turbidity levels are near to background at the 
mouth of the Mersey River or upstream at approximately 1.5km.  

With regards to contaminants released from the sediment during dredging operations, there is a slight potential 
to elevate several metalloid concentrations in the water column, such as nickel, chromium, manganese, and 
mercury; noting however that these levels are relatively low when compared to the ANZG 2018 default DGVs 
and considerable dilution will occur outside of the direct dredge site.  

Although the residual risk of turbidity or contamination in the estuary as a result of dredging is considered low, 
monitoring will be undertaken as outlined below with additional mitigation measures put in place if required.  
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Turbidity 

Deployment of turbidity loggers while the dredging is underway will allow assessment of turbidity levels resulting 
from the project work. The objective of monitoring is to determine the presence of turbidity higher than 
anticipated, which could indicate a risk to the marine environment greater than assessed in this EIS. 

In designing the monitoring program, consideration was given to existing fluctuations of turbidity experienced by 
the estuary already. Given existing natural fluctuations, the system is already adapted to significant variations in 
turbidity, which generally lasts for several days. In this way the system is not expected to be at risk from short 
periods of elevated turbidity, but rather from prolonged exposure to high turbidity levels with the potential for 
smothering and light inhibition (reduced photosynthesis) of aquatic organisms. The monitoring program is aimed 
at ensuring these extended periods of high turbidity are not experienced. 

Turbidity loggers (with real time telemetering) will be installed upstream and downstream of the dredging 
operations, at locations consistent with the locations for the baseline assessment. Locations are provided in 
Figure 6-9 and Table 6-2. Note that the estuary is subject to tidal influence and hence the upstream and 
downstream sites will be representing different information on an incoming and outgoing tide.  

By interpreting the data from the two logger sites (in conjunction with information on tidal conditions), 
inferences can be made to determine whether elevated turbidity levels are a result of the project or other 
influences (e.g., elevated river turbidity).  

Monitoring results will be compared against a set of adopted reference levels, as shown in Table 6-3. Reference 
levels accommodate measured background turbidity, the increase in turbidity expected from modelling, a buffer 
for larger tidal range and a month-specific buffer for seasonal variation in river turbidity. In developing the 
reference levels consideration was also given to the Tasmanian EPA default guideline values for well-flushed 
slightly to moderately disturbed estuaries (as the Mersey Estuary would be classified). This process identified 
existing background turbidity levels in the estuary regularly exceed the Tasmanian EPA default guideline values 
and an assessment was made as to the suitability of the reference values adopted. Refer to Section 8 of the 
Aquatic Impact Assessment Report (Appendix F) for details of this matter. 

The turbidity loggers will be equipped with telemetry capability, to allow timely identification of elevated 
turbidity and adaption of management and dredging operation. Turbidity exceeding reference levels for more 
than 1.5 hours (six consecutive fifteen minute measurement intervals) will prompt a reassessment of the 
sediment management procedures. This reassessment will consider the potential sources of the elevated 
turbidity and mitigation options. This will include review of dredging works undertaken at the time of elevated 
turbidity along with river flows and conditions; noting that river flows elevated beyond those accommodated in 
the river turbidity buffer could cause particularly high turbidity. It will be important to understand whether the 
elevated levels are a consequence of dredging operations or a result of natural sediment fluctuations in the 
river, which are known to occur. If warranted the spatial extent of the plume may be determined by tracking 
turbidity using probes, and an assessment made to determine if it is likely to impact sensitive receptors. 
Additional mitigation measures, such as slowing the rate of dredging, will be applied where a prolonged period 
of high suspended sediment reaching the mouth of the river is deemed to pose a risk to the marine 
environment. 

Turbidity monitoring will be conducted in conjunction with monitoring for potential contaminants released into 
the water column as discussed below.  
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Figure 6-9 Proposed turbidity logger and water quality monitoring locations (Source: Marine 
Solutions 2020) 

 

Table 6-2 Proposed turbidity logger co-ordinates (WGS84 UTM Zone 55) 

Logger Easting Northing 

Downstream 446722 5441409 

Upstream 446997 5440145 
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Table 6-3 Turbidity reference levels 

Monthly value Turbidity reference level (NTU) 

January 14.4 

February 14.7 

March 15.3 

April 15.7 

May 17.3 

June 17.6 

July 21.8 

August 21.1 

September 20.6 

October 17.1 

November 15.2 

December 14.6 

Sediment contaminants 

The available information from analysis of contaminant concentrations in the sediment of the area to be 
dredged, indicates that the dredging is unlikely to release harmful concentrations of contaminants into the 
marine environment. Given, however, that concentrations of nickel exceeded the NAGD high level in several 
samples, measuring the concentration of contaminants in the water column on a weekly basis while dredging is 
underway will be conducted as an added measure of security.  

Monitoring will be commenced prior to dredging to verify the suitability of the adopted trigger values by 
comparing against background metal concentrations, by sampling water quality on at least two occasions, once 
when the port is under near-seasonal-median river flow conditions and again when the port is under moderately 
elevated river flow conditions.  

Monitoring will then be undertaken on the first day that dredging is conducted at the capacity and pace 
expected for the project, and at least weekly intervals thereafter. Additional monitoring events may be 
considered when a change in the dredging operation could plausibly lead to a change in the concentrations of 
contaminants released from the sediment.  

Samples will be analysed for total and dissolved metals (nickel, chromium, mercury, and manganese). Dissolved 
metals have been selected as the most appropriate monitoring parameter as the default ANZG 2018 DVGs are 
for dissolved metals and it is this parameter that is the most likely to have impacts to biological processes rather 
than total metals due to bioavailability.  
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The sample site locations for monitoring contaminant concentrations in the water column are the same sites as 
the turbidity logger deployment. Sampling locations are provided in Figure 6-9. Samples will be collected on an 
outgoing tide, which is considered representative of the scenario under which the most movement of sediment 
(and hence potential contamination) could occur. 

ANZG default guideline values (DGVs) will be used as trigger values during dredging unless background values 
exceed DGVs. In the latter situation, additional monitoring will be undertaken to understand variation in 
background concentrations to identify appropriate trigger levels for use during dredging.  For this reason, pre-
dredge sampling will be undertaken at least one month prior to commencement of dredging to allow time to 
collect additional samples and confirm trigger levels prior to works if required.  

The ANZG DGVs adopted for the project are documented in Table 6-47. The Mersey Estuary at the site of the 
port is considered to be a “slightly to moderately disturbed system” and the trigger values have been adopted 
from Table 3.4.1 of the ANZG guidelines accordingly. For each parameter to be analysed both the marine and 
freshwater ANZG default guideline value was considered, with the lower adopted in each instance as the salinity 
of the estuary changes frequently with tidal cycles. 

Exceedance of trigger levels would prompt reassessment of sediment management measures (as discussed for 
turbidity in Section 6.3.4.1). It is noted that adaptive management in response to laboratory analysed water 
quality data can be limited, due to the delay in receipt of results. As such the real-time turbidity monitoring set 
out in the preceding section is proposed as the primary adaptive management tool and forms somewhat of a 
proxy for managing water quality. 

Table 6-4 Water quality monitoring trigger values 

Parameter Trigger value Guideline reference 8 

Nickel 7 µg/L ANZG 99% species protection level for marine water 

Chromium (Cr III) 27.4 µg/L 95% species protection for marine water 

Chromium (CrVI) 1.0 µg/L 95% species protection for freshwater 

Mercury (inorganic) 0.06 µg/L 99% species protection for freshwater 

 

6.3.4.2 Water from materials management area 

Management of surface runoff and water from the dewatering process will be required to avoid any sediment, 
or potentially contaminant impact, on groundwater and surface waters near the site.  

 
7 Note that manganese will be included in the analytical suite (as it was elevated in some samples) but does not have a trigger value 

proposed as there are no threshold levels set for this parameter in either the ANZECC sediment guidelines or the NAGD and the ANZECC 
water reference value for manganese in marine systems is unreliable. The trigger values set of other parameters are considered to provide 
reference against which to monitor. 

8 The thresholds adopted for all contaminants are those recommended in ANZG for slightly to moderately disturbed ecosystems. For such 
systems ANZG adopts 95% species protection as the default for most contaminants with the exception of contaminants with additional 
risk, such as mercury (where there is a risk of bioaccumulation) and nickel (where the 95% species protection level is noted as not being 
stringent enough to protect key test species from chronic toxicity) and in these instances the 99% protection level is recommended by 
ANZG and adopted herein. As noted above both the freshwater and marine DGVs were considered and the more stringent adopted in each 
case. 
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As outlined in Section 2.2.3 the materials management area will be a suitably graded hardstand (with drainage 
and water retention) and all material in this area will be contained within bunded areas lined with geofabric to 
capture any suspended sediment particles during the dewatering process or through rainfall fall events.  

Clean surface runoff (stormwater) from outside the site will be diverted away from the materials management 
area and captured by the existing stormwater systems.  

Water from the materials management area (including the results of dewatering and any rainfall) will be 
collected in a drainage system and retained in a retention area to manage any potential turbidity issues during 
sustained rainfall events. Prior to release from the retention system back into the Mersey River adjacent to the 
site, water will be visually inspected for signs of turbidity and tested for pH. In the event water in the retention 
area has visible signs of high turbidity or a pH result below 6.5, the water will not be released. If high turbidity is 
identified the water will be retained for a longer period to allow suspended sediments to settle further prior to 
discharge (the retention area will be suitably sixed to accommodate this measure). If pH levels are detected 
below 6.5 (ideal range 6.5-8.5) in the retention pond, discharge to the estuary will be halted and pH testing in 
drainage and runoff areas will be retested to determine action. Appropriate contingencies (e.g. lime dosing) will 
then be applied, in accordance with the Tasmanian Acid Sulfate Soils Management Guidelines, to treat the 
retained water prior to discharge. 

In addition to pH testing prior to release of water from the retention area, weekly pH testing of the retention 
water will be undertaken (regardless of whether water is being released) to detect any potential acidification 
and action taken in accordance with the above, if pH below 6.5 is detected.  

It is noted that testing for metals in the retention water (which requires lab analysis rather than handheld 
monitors) is not currently proposed or considered necessary (assuming pH levels remain stable) given the 
relatively low metal concentrations found in sediments, the results of elutriate testing and the fact that the 
retention water is being released back into the environment from which it came.  

The drainage system and stockpiles will be subject to daily inspection to check their integrity and monitor for 
potential generation of ASS conditions. 

Road sweepers and vehicle wash down will be used to manage the risk of movement of sediment on vehicles 
both within and offsite, with water from vehicle washdown directed to the materials management area drainage 
system. 
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The following commitments are made to manage residual impacts to an acceptable level. 

 

Commitment 8: Turbidity loggers will be deployed in the Mersey prior to and during dredging, and if 
turbidity levels exceed the adopted turbidity reference levels then further investigations will be 
carried out to confirm the source of the increased levels, AND if elevated turbidity is attributable to 
the dredging, then sediment management measures will be reassessed and mitigation measures put 
in place. 

Commitment 9: Weekly water quality monitoring for dissolved nickel, chromium, manganese and 
mercury will be undertaken in the Mersey during dredging and if results are found to exceed the 
adopted guideline values, sediment management measures will be reassessed and mitigation 
measures put in place, if elevated water quality results are attributable to dredging.  

Commitment 10: Weekly pH testing will be undertaken in the drainage system at the materials 
management area and if pH is below 6.5, discharge will be halted, and water treated in accordance 
with the Tasmanian Acid Sulfate Soils Guidelines prior to discharge. 

Commitment 11: Prior to the release of water from the retention system back into the Mersey River, 
water will be visually inspected for signs of turbidity and tested for pH. In the event water in the 
retention area has visible signs of high turbidity or a pH result below 6.5, the water will not be 
released, and treatment applied in accordance with the Tasmanian Acid Sulfate Soils Guidelines prior 
to discharge. 

Commitment 12: Daily visual monitoring will be undertaken in the drainage system at the materials 
management area to monitor for signs of turbidity and any visual or olfactory signs of acidification. 
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6.4 Biodiversity 

6.4.1 Existing conditions 

The following section details terrestrial and marine biodiversity separately, noting that the terrestrial component 
of the project is entirely within an already disturbed site, therefore most ecological values and impacts are 
restricted to the aquatic environment.  

6.4.1.1 Terrestrial biodiversity 

As discussed in Section 5.2.6, the project site is a working port, entirely modified from its natural state, and there 
is a lack of any identifiable terrestrial ecological values on site.  

There is some probability, albeit low, that bird species may overfly or forage nearby; however, the site provides 
no nesting or natural habitats and therefore any use of the site by coastal birds would be limited. 

6.4.1.2 Aquatic biodiversity 

An aquatic biodiversity assessment was undertaken by Marine Solutions as a component of the Aquatic Impact 
Assessment provided to TasPorts in June 2020 (Appendix F). The assessment did not include a detailed intrusive 
investigation but was rather based on desktop assessment and understanding by the authors of the immediate 
area around the port and any sensitive receptors that may be affected by the dredging process. 

Table 6-5 provides a list of threatened aquatic species and communities identified by desktop research, that 
have some likelihood of occurrence within and near to the project site or have previously been recorded. 

Table 6-5 Threatened aquatic communities and species identified by desktop research 

Species 

Listing 
status 

Listing 
status 

Likelihood of occurrence 

EPBC Act TSPA 

Giant kelp marine 
forests of south east 
Australia (Macrocystis 
pyrifera) 

Endangered - Giant kelp was present at the mouth of the Mersey 
River in 2015 and absent when surveyed again in 
2016. The community surveyed in 2015 was in 0 to 
2m of water and therefore does not qualify as a 
threatened ecological community. Further 
information below table.  

Australian grayling 
(Prototroctes maraena) 

Vulnerable Vulnerable Communication with Inland Fisheries Service 
confirmed that Australian grayling are likely to 
move through the port as whitebait between mid-
September until mid-November, while the river 
remains below flood levels. 

Eastern dwarf galaxias 
(Galaxiella pusilla) 

Vulnerable Vulnerable Although the species is predicted to occur within 
5km of the port based on range boundaries, there 
are no verified records of the species within 10km 
of the port on the NVA. Communication with 
Inland Fisheries confirmed that there was a 
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Species 

Listing 
status 

Listing 
status 

Likelihood of occurrence 

EPBC Act TSPA 

minimal chance that the species would be present 
in the lower Mersey River. 

Giant freshwater 
crayfish (Astacopsis 
gouldi) 

Vulnerable Vulnerable Both species are verified to occur within 5km of 
the port with Inland Fisheries confirming that the 
crayfish occur in the freshwater regions of the 
Mersey, upriver from Latrobe. 

Central north burrowing 
crayfish (Engaeus 
granulatus) 

Endangered Endangered 

South right whale 
(Eubalaena australis) 

Endangered Vulnerable Southern right whales have been sighted in recent 
years within 500m of the port. 

Humpback whale 
(Megaptera 
novaeangliae) 

Vulnerable Endangered Humpback whales have been sighted within 5km 
of the port. 

Blue whale 
(Balaenoptera musculus) 

Endangered Endangered There are no confirmed sightings of the Blue 
Whale within 10km of the port. 

Great white shark 
(Carcharodon 
Carcharias) 

Vulnerable Vulnerable There have been no verified sightings within 10km 
of the port; however, there is a chance that a great 
white shark may occur in the vicinity of the mouth 
of the river. 

Green turtle (Chelonia 
mydas) 

Vulnerable Vulnerable There have been no recent sightings within 10km 
of the port. Green turtles are not usually present in 
waters cooler than 20°C unless they are in poor 
condition. 

As indicated in the table above, most aquatic species identified by desktop research are unlikely to occur within 
the project site, or if they were to occur would do so in a transient fashion only.  

Freshwater species (including the Eastern dwarf galaxias, giant freshwater crayfish, and central north burrowing 
crayfish) are not expected to occur in the lower reaches of the Mersey River, within reach of the tidal influence, 
meaning these species are very unlikely to be affected by the dredge activity. There is some potential for whales, 
and dolphins, to occur at the mouth of the estuary in a transient fashion. Anecdotal evidence suggests seals are 
common in the estuary. The primary potential for impact to these species is through direct encounter with 
dredge equipment and underwater noise, as addressed in Section 6.1. Although the great white shark could 
occur around the mouth of the estuary there is no foreseeable mechanisms by which the dredging operations 
would negatively affect a shark. Green turtles generally do not occur in waters cooler than 20°C and even if a 
turtle were present in the vicinity it is extremely unlikely that dredging will have a negative effect on the 
individual. 
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The aquatic values, identified in the table above, and considered likely to occur within the influence of the 
project site are Australian grayling and giant kelp.  

• The Australian grayling (Prototroctes maraena) is highly likely to pass through the port as whitebait
between mid-September until mid-November while the river remains below flood levels. Australian
grayling have a diadromous lifecycle, inhabiting freshwater streams as adults, and migrating to
coastal seas as larvae.

• Giant kelp has been recorded at the mouth of the Mersey Estuary in previous surveys. Giant Kelp
Marine Forests of South East Australia are listed as a threatened ecological community, but to qualify
as a protected community the plants must form a closed or semi-closed canopy at or below the
surface in water eight meters or deeper. Giant kelp was present at the mouth of the Mersey in April
and September 2015 as identified in a survey conducted by Consulting Environmental Engineers
(2015). However, the community was absent in a follow-up survey in 2016 (Marine Solutions and
Aquenal, 2016). The decline of the kelp forest between the two surveys is believed to be associated
with broad scale decline in giant kelp communities throughout Tasmania. It is unlikely that Devonport
Port dredging activity is the primary cause of the local decline (Marine Solutions 2016).
In addition, the community that was recorded in 2015 was present in 0-2 m depth of water and
therefore does not qualify as the nationally threatened ecological community, where the listing
statement indicates the community is required to occur in greater than eight metres depth of water
(Commonwealth of Australia, 2012). Therefore, even if giant kelp were present at the time of
dredging at the previously mapped location, it would not be considered the threatened ecological
community and is outside the predicted area of influence of the project.

Additional to the above mentioned aquatic ecological values, other aquatic environmental receptors have also 
been identified including scallop beds, seagrass beds and white bait. 

• Seagrass - Historical surveys for seagrass beds were conducted in 2015, for previous dredging
campaigns (where offshore disposal was the chosen method). The closest recorded seagrass beds to
the mouth of the Mersey River were 2.75 kms to the east and 7.5 to the west. Monitoring
undertaken at these sites in 2015 and 2016 found the seagrass beds were healthy and percentage
cover was relatively high. Maps of marine habitats in the region only indicate seagrass beds
approximately 5km to the east of the estuary mouth.

• Scallops - There is one known ephemeral bed of commercial scallops located approximately 10 kms
north east of the mouth of the Mersey River where commercial scallops were recorded as present in
2015, however were not present in the following year in 2016 (Marine Solutions and Aquenal, 2016).
Commentary provided by the surveyors suggest that the absence of commercial scallops in 2016 was
believed to be caused by large flood events and a particularly high density of predatory sea stars
(Astrostole scabra), in addition, commercial scallops are known for their irregular recruitment related
to a multitude of environmental drivers (Gwyther, 2014).

• Whitebait - The term whitebait refers to several fish species including the Tasmanian whitebait
(Lovettia sealli), Australian grayling (Prototroctes maraena) along with several galaxiid species. Most
of these species lay eggs which hatch in rivers (generally in fresh water) where the larvae are washed
into the ocean. Once matured the juveniles/adults return to the rivers (via the estuarine
environment) as such there is some potential for impact to the whitebait run as a result of elevated
turbidity.
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6.4.1.3 Conservation of Freshwater Ecosystem Values (CFEV) database 

The Conservation of Freshwater Ecosystem Values (CFEV) database indicates that the Mersey River (Estuarine 
Area) has a high integrated conservation management value in the lower reaches with RCV (Representative 
Conservation Value) of “B” which determines the special values (SV) associated with the classification. This RCV 
can be either outstanding (single) or non-outstanding (multiple). In the case of the Mersey River Estuarine Area, 
it is multiple (three) SVs of non-outstanding values.  

Consideration of potential impacts on the estuary are made throughout this report via consideration of sediment 
impacts (Section 6.2), water quality impacts (Section 6.3) and biodiversity impacts (this section). 

There are no additional CFEV values for freshwater rivers (including streams creeks or lakes) listed on the 
database within the vicinity of the project site that are considered likely to be impacted by the project. 

6.4.2 Performance requirements 

The key legislation relevant to protecting biodiversity values of relevance to this project include: 

• Tasmanian Threatened Species Protection Act 1995

• Environment Protection and Biodiversity Conservation Act 1999

• State Policy on Water Quality Management 1997

• Tasmanian State Coastal Policy 1996

• Wildlife (General) Regulations 2010

The key performance requirement is to minimise impacts to identified biological values and seek necessary 
permits for any unavoidable impacts (not anticipated to be required).  

6.4.3 Potential effects 

The project has the potential to impact on biodiversity values through: 

• Impact on aquatic organisms through increased turbidity and potentially the release of
contamination from sediments into the aquatic environment as a result of dredging, reclamation or
stormwater runoff (addressed in the following sections);

• Introduction of marine pests associated with the proposed dredging equipment (addressed in the
following sections); and

• Underwater noise (addressed in Section 6.1).

There is also some potential for direct contact between aquatic species (particularly seals) and the dredging 
equipment, which can be readily managed through the use of a marine mammal observer (as outlined in the 
underwater noise Section 6.1). 

As outlined in Section 6.4.1.1, there are no known or predicted terrestrial ecological values within or 
immediately adjacent to the project site and therefore impacts to terrestrial ecology are not expected. 

The extent of aquatic influence of the project is limited to the area downstream of the dredge and upstream 
only to the extent of the tidal influence where dredge sediments could be transported upstream as a result of 
tidal movement. In this way aquatic impacts are generally restricted to the marine environment (Mersey 
Estuary), with very little opportunity for impact in the freshwater reaches of the river (Mersey River). 
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6.4.3.1 Turbidity 

The proposed dredging is predicted to result in a localised increase in turbidity as modelled by CEE and discussed 
in Section 6.3.3. As outlined in Section 6.2.3 the reclamation work is not expected to increase turbidity outside 
the reclaim footprint as it will be constructed as a rock berm, lined with geofabric to contain the finer material to 
be placed inside, essentially trapping all fine material behind the enclosed geofabric lined berm. Similarly, there 
is not expected to be any impact on turbidity as a result of landside stormwater management or dewatering as 
all water from the materials management area will be captured and retained on site to settle any fine material 
before discharge. Small amounts of dredging sediment may report back to the marine environment at the 
unloading facility (adjacent the dredge site), but this will be minor and is included in the consideration of dredge 
impacts below. 

Increase in turbidity as a result of the dredging has the potential to impact upon aquatic organisms. Increased 
concentrations of suspended sediments may impair the functioning of marine fauna (Marine Solutions, 2021), 
specifically by clogging or irritation to gills and the feeding apparatus of organisms that filter their food from the 
water. In addition, elevated sediment levels may inhibit species interactions such as predation, migration and 
access to food resources related to impacts to the sensory environment. 

Key ecological values and their potential to be impacted by elevated turbidity are summarised as follows, with 
additional information provided in the Aquatic Impact Assessment (Appendix F). 

• Australian grayling – The primary threatened species that requires consideration from the potential 
impacts of the dredging operations is the Australian grayling, which likely passes through the port 
during the annual whitebait run from mid-September to mid-November. This species could be 
behaviourally affected by the project through elevated turbidity, causing part of the population to 
avoid entering the estuary and instead migrate into an adjacent estuary and river system. Sediment 
plume modelling suggests, however, that a passage of clearer water on the western shore exists 
where whitebait could enter the estuary, experiencing turbidity elevated by a maximum of 5 NTU 
above background levels. Whitebait could also migrate into neighbouring estuaries, move through 
the site at night (in the event of land based dredging) or delay migration until the water is clearer. 
Overall, given the relatively short duration of the dredging (four to ten weeks), the corridor of clearer 
water on the adjacent shore during dredging and the availability of nearby alternative 
estuaries/rivers, the likelihood of an impact on Australian grayling at an individual or population level 
is very low. 

• Giant kelp – The stand of giant kelp that intermittently occurs at the mouth of the Mersey River is in 
shallow water (< 2 m) and therefore does not qualify as a threatened ecological community. It is 
nonetheless a key sensitive receptor that could be impacted by reduced water clarity caused by 
increased suspended sediments from dredging. The minor increase in turbidity at the mouth of the 
estuary during dredging and the respite from the turbid conditions during the incoming tide mean 
that the effects of dredging on the kelp are likely to be minimal. 

• Whales, dolphins, and turtles – Given the low likelihood of these species occurring within the port 
itself and the results of the turbidity modelling, elevated turbidity is not expected to impact on these 
species. The key potential impact for whales, dolphins and turtles is underwater noise, as addressed 
in Section 6.1. 

• Seagrass – Sediment plume modelling indicates that the plume will elevate turbidity to around 2 NTU 
above background levels as the water leaves the mouth of the Mersey River. The short duration of 
any further elevations in turbidity during higher river flow will not cause chronic shading effects and 
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the fine material reaching the river mouth is unlikely to cause smothering. It is therefore unlikely that 
the proposed dredging will have any negative effects on seagrass beds. 

• Scallops – Scallops can potentially be impacted by dredging through increased quantities of
suspended sediments clogging filtering mechanisms and/or by contaminants in suspended
sediments. It is not expected however that the dredging operations would have any measurable
effect on the commercial scallop beds due to the distance that these beds are from the dredge
operations and the modelled dispersal of sediments related to dredging operations. Disturbance of
dinoflagellate cysts in the sediment during a dredging project has the potential, given suitable
environmental conditions, to trigger a bloom of algae. If the bloom involves a toxic strain of
dinoflagellate, accumulation of the toxins could result in the closure of nearby shellfish fisheries to
avoid cases of paralytic shellfish poisoning in humans consuming the seafood. In the case of
Devonport, only functionally non-toxic strains of dinoflagellate have been recorded in the inner
harbour where the proposed dredging will take place. Further, past dredging in Devonport have not
resulted in dinoflagellate blooms. It is therefore very unlikely for the dredging to have any negative
impact on the local scallop fishery.

• Whitebait – As outlined for the Australian grayling above, high turbidity levels in the estuary could
affect migration of other fish species, however given the relatively short duration of works, the
corridor of clearer water on the adjacent shore during dredging and the availability of nearby
alternative estuaries and rivers the likelihood of impact to whitebait is low.

In summary the potential for increased turbidity as a result of the project to impact on identified aquatic 
ecological values is considered to be low. Some risk remains, particularly for the threatened Australian grayling, 
and therefore mitigation measures are proposed as set out in Section 6.4.4. 

6.4.3.2 Contaminants potentially released from sediments 

As discussed in Section 6.3.3.2, the potential for impact to the marine environment as a result of release of 
contaminants from sediments during dredging is very limited; due to the relatively low levels of contamination 
identified, the results of elutriate testing which show limited potential for contaminants to be released from 
sediments and the significant dilution effects at the point of disturbance. The assessment of water quality 
impacts (Section 6.3.3.2) essentially addresses the risk of contaminant release affecting marine receptors, which 
is found to be very low.  

6.4.3.3 Marine pests 

There is a slight increase in the risk of marine pest introduction to the Port of Devonport from the mobilisation 
of vessels from mainland Australia or overseas for the dredge works.  However, with standard biosecurity 
protocols in place the risk is not considered significant; particularly in the context of the operational port, which 
already receives a large number of vessel movements per annum to and from the port during normal 
operations. 

An Invasive Marine Species Assessment of the vessels to be utilised for the dredging operation will be 
undertaken prior to mobilisation including reviewing previous ports of call and records of maintenance slipping, 
removal of biological growth and application of antifoul to hulls. 
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6.4.4 Management, mitigation, and monitoring 

The project poses little to no risk of impact to terrestrial biodiversity values and mitigation measures for 
terrestrial ecology are not considered necessary. 

The project poses some, albeit limited, potential risk to aquatic biodiversity, particularly the potential for 
ecological affects associated with increased turbidity.  To address this residual risk the following measures are 
proposed. 

• Where possible dredging will avoid the period of Australian grayling whitebait migration (mid-
September to mid-November) to limit the potential for impact to this species. The proposed turbidity
monitoring and adaptive management (Section 6.3.4) will assist in managing turbidity at acceptable
levels should the migratory period not be avoidable due to equipment availability and other logistical
constraints.

• Turbidity and water quality monitoring will be undertaken as set out in Section 6.3.4 and additional
mitigation measures applied if results are above those predicted, as set out in that section.

• All vessels used as part of the project will be required to undergo standard biosecurity measures to
limit the potential for introduction of marine pests.

Note that mitigation measures associated with underwater noise are provided in Section 6.1.4. The marine 
mammal observer (documented in the noise section) will also assist in managing the risk of direct encounters 
between dredge equipment and marine species, particularly seals.  

Commitment 13: Where possible dredging will not be undertaken during the annual Australian 
grayling whitebait migration (mid-September to mid-November). 

Commitment 14: All vessels used as part of the project will be required to undergo standard 
biosecurity measures to limit the potentia l for introduction of marine pests. 

Commitment 15: An Invasive Marine Species Assessment of the vessels to be utilised for dredging will 
be undertaken prior to mobilisation including reviewing previous ports of call and records of 
maintenance slipping, removal of biological growth and application of antifouling to hulls. 

6.5 Air quality 

6.5.1 Existing conditions 

The site is part of a working port and subject to existing industrial air emissions including dust and vehicle 
emissions. Although the site itself is a working port there are several residential properties very close to the work 
site (refer Figure 5-2).  The closest residential property is on Wright Street, approximately 60m from the 
proposed access route for trucks travelling from the unloading facility to the materials management area. 
Residential properties also lie along Tarleton Street, the closest of which being approximately 100m from the 
proposed materials management area. The Mersey Yacht club lies immediately south of the proposed materials 
management area, with the club house itself approximately 130m from the site boundary. 

6.5.2 Performance requirements 

The Tasmanian Environment Protection Policy (Air Quality) 2004 (the Air EPP) provides a framework for 
management and regulation of air emissions in Tasmania. The Air EPP sets out environmental values to be 
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protected including the life, health and wellbeing of humans and other forms of life, visual amenity and 
buildings, property, and materials.  Of particular relevance to this project is management of diffuse sources of 
dust and odour. The Air EPP requires diffuse sources of air pollution to be managed using best practices 
standards to protect the environmental values identified in the Air EPP.   

The key objective for this project is to manage air emissions in a way that does not compromise the values the 
Air EPP sets out to protect.  

6.5.3 Potential effects 

The project has the potential to generate: 

• Dust emissions associated with unloading, loading, materials handling, and stockpiles;

• Odour emissions associated with sulphides and organic matter in the stockpiled dredge material; and

• Vehicle emissions.

6.5.3.1 Dust 

Overall, the project poses very little risk of offsite dust impacts. Most of the work involves the movement and 
handling of material from the aquatic environment with very high moisture levels and therefore low potential for 
dust generation.  As the excavated material dewaters in the materials management area there is some potential 
for dust generation from exposed stockpiles and handling. This is limited by the proposed program which 
involves stockpiling of material for only a short period of time prior to reuse or offsite disposal.  

There is also some, albeit limited, potential for dust generation from internal road use. Vehicles coming to and 
from the site (workers and transport of excess dredge spoil off the site and additional reclamation materials 
onto the site if required) have limited potential for dust generation as sealed roadways will be used throughout 
and any loads with potential for dust generation will be covered.  

As there are residential properties close to the materials handling area and internal transport routes, 
management measures will be required (as set out in Section 6.5.4) to ensure any dust generated from the 
project is contained within the site boundary. 

6.5.3.2 Odour 

The temporary stockpiles of sediment are likely to have relatively low level odour associated with sulfides and 
organics, due to their relative low concentrations as indicated by the testing results. The first of the two 
sediment sampling events by Marine Solutions did not identify any discernible odour in the sediment samples 
(their report making particular note of the lack of odour during this sampling event, Appendix D), in contrast a 
sulphurous odour was detected from several of the sediment samples in the second round of sampling 
(Appendix E), indicating at least some degree of odour generation from fresh sediments is likely.  

The location of the stockpiles is within an industrial zoned area, but it is acknowledged that residential 
properties are located relatively close, east of the port. It is anticipated that, due to the exposure to prevailing 
winds, rapid mixing will occur and any odours from the sediments are expected to dissipate to undetectable 
concentrations quickly.  

For contingency purposes, TasPorts will engage with local residents to identify such potential aspects in advance 
of the works program. A full communications and consultation strategy is being implemented by TasPorts to 
ensure all stakeholder communication around this project is managed effectively and in a timely manner.  
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Monitoring and additional mitigation measures are outlined in Section 6.5.4. 

6.5.3.3 Vehicle emissions 

The project is expected to generate some, albeit limited, vehicle emissions. In the context of the city of 
Devonport and the industrial nature of the port these impacts are considered negligible. All machinery and 
equipment will be well maintained to ensure no unnecessary emissions occur.  

6.5.4 Management, mitigation, and monitoring 

The following mitigation and management measures are proposed to minimise the risk of offsite air emissions 
associated with dust, odour, and vehicle emissions: 

• Road sweepers and vehicle wash down will be utilised to limit the build-up of potentially dusty 
material from roads and hardstand areas. 

• All truck loads entering or leaving the site (i.e. excess dredge spoil removed from site or additional 
reclamation material brought onto site if required) will use sealed roads and will be assessed for 
potential to generate dust and their loads covered if the material being transported is considered at 
risk of dust generation. 

• Routine inspections of the sediment storage areas will be conducted daily, and all stockpiled 
materials monitored for potential dust and odour.  

o If odours are found to be an issue, consultation with affected stakeholders will occur and 
additional measures applied if necessary (e.g. removal of offending stockpiles from site, 
covering or mixing to disperse odours more rapidly). 

o If dust is found to be an issue, additional mitigation will be applied, including water sprays for 
stockpiles, additional washdown for roads and hardstands, and/or lining of the materials 
management area boundary fence with geofabric, or similar, to limit dust movement.   

• All vehicles and equipment will be suitably maintained to avoid unnecessary emissions. 

With these mitigation measures in place offsite impacts from air emissions are not expected.  

Daily inspections of the site will be conducted, including inspection of all stockpiled materials, to monitor for 
potential dust and odour.  If offsite impacts are identified stakeholder engagement will be undertaken and the 
additional mitigation measures outline above will be employed. As outlined in Section 6.1 an Incidents and 
Complaints Register will be established and used to manage any offsite dust or odour issues.  

 

Commitment 16: Trucks carrying loads to and from the site will be assessed for the potential to 
generate dust and will be covered if dust generation is expected.  

Commitment 17: Daily site inspections will be undertaken to monitor for potential dust and odour 
from the site and if offsite impacts are detected additional mitigation measures will be employed as 
set out in this EIS.  
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6.6 Groundwater 

6.6.1 Existing conditions 

Groundwater attributes at the site have been assessed via desktop investigations. This included a conceptual 
groundwater model provided by GHD (Topliss, 2021), which is available in full in Appendix G. The following is 
summarised from that report.  

There are no known groundwater bores located within 500 m of the site. There are 11 bores within 2.5kms of 
the project site with the nearest approximately 1 km to the east. It is unlikely that information gleaned from 
bores such a distance away would be relevant to the attributes at the project site. 

A conceptual understanding of groundwater attributes is provided in the GHD review (Topliss, 2021) and a short 
discussion of regional hydrogeology provided in a preliminary site investigation report undertaken by ES&D 
(Environmental Service and Design, 2019). Both authors suggest that groundwater is likely to flow from east to 
west into the Mersey River, predominantly perpendicular to the riverbank. 

Regional groundwater in the area would predominantly be recharged from rainfall, in a relatively small overall 
catchment with the local topography raising from 0 m to 60 m AHD. Topography of the broader area will likely 
mirror groundwater flow, such that the land generally falls to the west towards the Mersey Estuary and flow 
directions are anticipated to be approximately perpendicular to the shoreline. It is anticipated that groundwater 
levels at the site will be less than 5 m from surface and have a relatively low gradient as the site, and 
immediately up gradient land, is low lying. The groundwater levels will be subject to variations in depth 
attributed to seasonal effects (rainfall quantities) and tidal movements; with the former likely to have a greater 
influence on change in levels.  

The freshwater aquifer will discharge directly to the estuary, but as it nears the shoreline (i.e. beneath the site) it 
will be subject to the typically complex relationships in the mixing zone between denser saline estuary water and 
less dense freshwater from the aquifer. This commonly results in a freshwater wedge overlying the denser saline 
water. 

In the absence of identified groundwater users in the area surrounding the site, the main receptors to 
groundwater inputs are ecological in nature and generally marine rather than anthropogenic. 

6.6.2 Performance requirements 

The project must achieve compliance with the Water Management Act 1999 and the State Policy on Water 
Quality Management 1997. 

6.6.3 Potential effects 

The risk of contamination of ground water from the project is considered to be low, primarily due to the 
following factors: 

• The storage areas will be on suitably graded hardstand to allow drainage, collection, retention and, if
necessary, treatment of runoff and dewatering; thereby limiting the potential for infiltration to
groundwater.

• The likelihood of contaminants being produced within the stockpiles is generally low, particularly if pH
levels remain stable (which will be monitored and treated if required).
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In summary, the groundwater flow beneath both the temporary storage area and reclamation area will be 
perpendicular to the coastline, discharging directly to it, but subject to notable dilution at the point of discharge 
due to the large volume mixing zone/turnover in the tidal estuary. The risk to groundwater under both dredging 
and on-site temporary storage scenarios is considered negligible as there is limited potential to generate 
contaminated leachate.  

6.6.4 Management, mitigation, and monitoring 

Due to the negligible risk associated with impacts to groundwater related to the project it is suggested that there 
is no justifiable requirement to install groundwater monitoring bores for this dredging and temporary sediment 
storage campaign. 

6.7 Waste management 

6.7.1 Existing conditions 

The site is an existing operating port, however, the project will operate as a stand-alone package of work and 
waste management will need to be addressed accordingly.  

6.7.2 Performance requirements 

Wastes must be managed in accordance with the waste hierarchy. Potentially contaminated sediments will need 
to be managed in accordance with the EPA Information Bulletin 105 Classification and Management of 
Contaminated Soil for Disposal. 

6.7.3 Potential effects 

Potential waste streams associated with the project are as follows: 

• Dredge spoil – Sampling undertaken to date suggests excavated material is likely to be classified as a 
combination of “Fill Material – Level 1”and “Low Level Contaminated Soil – Level 2”, meaning that at 
least part of this waste stream is expected to be classified as a controlled waste. Where possible 
extracted material will be segregated; however, there are likely to be practical limitations on this 
approach and therefore the presumption is made that all material moved offsite would need to be 
managed as potentially controlled waste. Further sampling will be employed to seek to differentiate 
Level 1 and Level 2 material for final disposal or reuse. Management of dredge spoil is addressed in 
Section 6.2. 

• Liquid waste – Water from the materials handling area (including the result of dewatering and 
stormwater flow) will be collected to a central drainage location (storage retention) prior to testing 
and release. Management of this water is addressed in Section 6.3.   

• Other waste – The project will generate small quantities of general construction waste (e.g. staff food 
packaging and materials packaging). If uncontained these wastes could be wind-blown to 
surrounding areas or the estuary and could attract vermin or produce odours. Standard construction 
phase waste controls will be suitable to manage these waste streams as outlined below. 

 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 90 

6.7.4 Management, mitigation, and monitoring 

Dredge spoil and liquid waste management are addressed under Section 6.2 and Section 6.3 respectively. 

Other construction wastes will be limited and will be segregated into recyclables and landfill and stored in sealed 
containers within or adjacent the site office and regularly removed from site to a suitable waste facility. With 
proper waste management during works (to be documented in the CEMP) adverse impacts are not expected.  

6.8 Marine and coastal 

Marine and coastal implication of the proposal include: 

• Potential impacts to water quality including turbidity and contaminant release as addressed in 
Sections 6.2 and 6.3. 

• Potential impacts to aquatic biodiversity including marine plants and animals as addressed in Section 
6.4. 

• Potential impacts to commercial and recreational port users, which are generally not anticipated 
given the nature and scale of the proposed project but are addressed nonetheless in Section 6.10. 

• Potential changes in marine and coastal processes as a result of proposed structures.  

The former of these matters are addressed under other relevant sections of this EIS as indicated, with the latter 
(changes in marine and coastal processes) addressed herein.  

Consulting Environmental Engineers (CEE), working with Marine Solutions, undertook modelling of the proposed 
dredge and reclamation work to understand the potential for marine and coastal impacts. This work was in two 
parts; firstly, sediment plume modelling to understand the impacts of dredging operations (as documented in 
Section 6.3.3.1) and secondly modelling of hydrodynamics to understand the potential impact of the changed 
port structure (dredge and reclaim) on wave patterns, currents, and sediment movements. The latter of these 
tasks is summarised here and provided in full in Appendix F.  

6.8.1 Existing conditions 

Eastern Berth 3 is not typically subject to swell waves as there is no direct line to the ocean, and instead swell 
waves entering the estuary generally refract to either side and do not reach the project area. Wind generated 
swell is generally very small as the fetch distance is not sufficient to allow for build-up of waves within the port 
zone. The tides are semi-diurnal, with a spring tide range of approximately 2.6m and neap tide range of 2.0m.  
Currents within the port are generally influenced by tides and flood events within the catchment. Current speeds 
vary with the tide, with little influence from freshwater river flow. The estuary experiences a salt wedge, with a 
brackish layer over seawater at depth, with the depth of the freshwater layer decreasing towards the mouth of 
the estuary.  

6.8.2 Performance requirements 

The key legislation, policy, and guidelines of relevance to marine and estuarine management in Tasmania are 
the: 

• Tasmanian State Coastal Policy 1996 

• Living Marine Resources Management Act 1995 

• Water Management Act 1999 
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• State Policy on Water Quality Management 1997 

The objectives of these acts and policies must be met, including the preservation of the protected environmental 
values attributable to the Mersey Estuary, as set out in Section 6.3. 

6.8.3 Potential effects 

The hydrodynamic assessment found that, given the nature of wave patterns in the estuary, the proposed 
dredging and reclaim would have negligible effect on the height of swell generated waves as the work does not 
change the entrance channel and therefore has no effect on swell waves in the port. Similarly, the work is not 
expected to impact on wind waves. Therefore, the proposed works are not expected to have any effect on wave 
patterns in the port or estuary.  

The assessment found that removal of material by dredging would increase the cross-sectional area of the port 
by around 6% which is likely to generate a decrease in median mid-depth current velocity of 0.01 meters per 
second. The installation of the reclamation area will decrease the cross-sectional area of the port by 
approximately 5% with an associated increase in median mid-depth current velocity of 0.02 meters per second.  
The effects of dredging and reclamation on current speeds around the port are therefore expected to be 
negligible.  

Changes in current direction are also expected to be negligible as the reclamation area is an extension to an 
existing rock wall and the shape of the shoreline will not be substantially altered. The dredging will have 
negligible effects on overall flows through the port, as it will not alter tidal conditions or the tidal prism in the 
upstream section of the estuary or flood flows in the Mersey River.   

The assessment also found the small changes to current directions and velocities around the port caused by the 
dredging and reclamation are very unlikely to have any appreciable effect on sediment movement or 
accumulation around the port once the dredging work is complete. There will be a very slight change in 
sediment accumulation rates adjacent to the reclamation area from 1.09 cm per year to 1.092 cm per year, 
related to a very small reduction in the port bed area. Overall, however there is expected to be little to no 
change in sediment transport through the estuary or sediment accumulation in the port due to the dredging.  

Overall impacts of the changed structure of the port (dredge and reclaim) are expected to have a negligible 
effect on estuarine processes. 

6.8.4 Management, mitigation, and monitoring 

The findings of the hydrological modelling indicate there is not likely to be any measurable change to current 
flow, velocity, direction, or sediment deposition related to the dredge campaign or the installation of the 
reclamation area. Consequently, the work is considered to be in accordance with the relevant legislation and no 
management, mitigation or monitoring is proposed regarding changes in estuarine processes. 

Management and mitigation related to other aspects of marine and coastal impacts (e.g. water quality, turbidity 
and biodiversity) are addressed under the relevant sections. 
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6.9 Dangerous goods and environmentally hazardous materials 

6.9.1 Existing conditions 

The project site is an operational port, already accustomed to the handling and storage of dangerous goods and 
environmentally hazardous materials. There are currently operators at the port, such as SeaRoad Logistics, that 
handle the transport of dangerous and hazardous goods and as such dangerous and hazardous goods 
management within the port are generally common practice. The site is largely hardstand but lies adjacent to 
the estuary, which is susceptible to accidental spill or release of dangerous goods or hazardous materials.  

6.9.2 Performance requirements 

The primary overarching legislation that provides the requirements for the identification and management of 
dangerous and hazardous goods and substances is the Australian Code for the Transport of Dangerous Goods by 
Road and Rail (Edition 7.7 2020). This code divides dangerous and hazardous goods into nine classes and details 
the appropriate handling, storage and risk mitigations required.  

The only substances identified under this code of relevance to the project are hydrocarbon fuels (class 3 – 
Flammable Substances) that will be used in the operation of the dredge and reclamation equipment. 

Australian Standard AS 1940:2017 The Storage and Handling of Flammable and Combustible Liquids is applicable 
to maintain risk mitigation for the storage and handling of the fuels to prevent the uncontrolled discharge of 
large quantities of hazardous (and environmentally harmful) substance from equipment and storage failures.  

Also applicable are the Dangerous Goods (Road and Rail Transport) Act 2010, Dangerous Goods (Road and Rail 
Transport) Regulations 2010 and Work Health and Safety Regulations 2012. 

6.9.3 Potential effects 

The project will involve the storage and handling of fuel and oils as set out in Section 2.3.6 and including fuel for 
the dredge equipment, fuel for other marine vessels (if used) and land plant, and hydraulic and waste oil to be 
stored on the BHD (if this option is selected). Without suitable procedures in place spills of fuels or oils during 
construction could lead to environmental impacts and safety issues to personnel or port users.  

Additional materials that may be used, particularly for the dewatering of the dredge spoils, include lime, blast 
furnace slag, Portland cement and activated carbon. None of these are considered as dangerous or hazardous 
goods according to the Australian Code for the Transport of Dangerous Goods by Road and Rail 2020 under any 
of Classes 1-7; however, it is considered that there is some residual environmental risk associated with the 
storage and use in large quantities on the project site (except for activated carbon which is a substance quite 
regularly used to remove toxins form water and is considered not to pose an environmental risk). 

6.9.4 Management, mitigation, and monitoring 

If the marine-based option is selected the dredge spread (BHD and barges) will arrive to site with little to no fuel 
on board, will be towed into position by the work tug which will operate as a commercial vessel within the Port 
for the duration and be subject to the bunkering procedures set out in the Devonport Ports Procedures Manual.  

The BHD is generally the only plant which will require refuelling in the dredge spread (with barges being typically 
unpowered) and it is expected that the BHD will only require one delivery of fuel for the project and will store all 
its fuel on board the vessel. A BHD of the type required typically has a carrying capacity of 50,000 litres. The 



 

Devonport East Terminal 3 (T3) Dredging and Reclaim Project 
Environmental Impact Statement for Tasmanian Ports Corporation 93 

refuelling of the BHD will again be completed in accordance with the Devonport Ports Procedures Manual. As 
standard practice on TasPorts projects, all refuelling will also be competed in accordance with the TasPorts Non 
Liquid Cargo Permit. 

The BHD will also store hydraulic and waste oil on board, which is expected to be retained on board for the 
duration of the works. Existing procedures are in place for management of fuels and oils on board the BHD and 
will be documented in the CEMP. 

All landside civil plant will be refuelled with commercial road tankers on site at a designated refuelling location, 
agreed with the TasPorts’ superintendent at the mobilisation stage of the project. This necessitates that 
appropriate fuel containment mechanisms (spill kits, bunding etc) are in place for any spills that may occur, with 
appropriate notification process in place for any event that exceeds that of the minimum required for reporting 
following the TasPorts procedure. 

Materials potentially brought to site for dewatering (lime, blast furnace slag and Portland cement), will be stored 
at a designated facility at the materials management area with appropriate storage and handling protocols set 
out in the CEMP and communicated to all site staff. 

The contractor will be required, as part of the contracted arrangements, to have compliant fuel storages, 
containment and refuelling procedures, adequate spill response for all vehicles and vessels and a fuel bunkering 
safe operating procedure, to be documented in the CEMP. Typical management measures employed are 
expected to include refuelling of equipment over water during daylight hours only, the use of biodegradable oils 
where possible, the appropriate bunding and storage of hazardous materials, and the use of spill response kits. 

TasPorts will audit compliance against the CEMP and all associated storage, handling, and spill response 
protocols during construction. 

The following commitments are made to manage residual impacts to within acceptable levels. 

 

Commitment 18: The contractor will be required to develop a fuel bunkering safe operating 
procedure and ensure adequate spill response is provided for all vehicles and vessels. 

Commitment 19: All fuel, lubricant and chemical storage and handling will be compliant with 
dangerous goods storage and handling standards and regulations and AS 1940:2017. 

6.10 Socio-economic issues 

The project facilitates the ongoing use of the port of Devonport, providing access for new vessels for both 
SeaRoad and TT Line; allowing these companies to continue to operate and grow their capability in the region. 
This provision of port infrastructure is essential to the ongoing passenger and freight capability of Devonport, 
and the state more broadly, and has far reaching implications for local and regional economies. 

There are limited socio-economic impacts expected for the project, particularly given its short duration, 
industrial setting, and limited amenity impacts. The dredging work will be undertaken and scheduled to minimise 
impact to other port users and ensure continued operation of the working port and passage for commercial and 
recreational vessels. The nearest known recreational swimming areas are at the mouth of the estuary, and well 
outside of the predicted area of impact. Potential social effects associated with amenity (e.g. noise and dust) are 
addressed under the relevant sections of this EIS. 

The project is expected to generate some local employment opportunity, with preference given to local 
contractors where skill sets are available.   
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Overall, the socio-economic effects of the project are expected to be positive, through the provision of ongoing 
port services to the region.  

6.11 Infrastructure and offsite ancillary facilities 

The project will result in temporary and short-lived increase in vehicle movements on port access roads. As 
outlined in Section 2.3.9, access to and from the site will be via Wright Street and then via existing public roads 
through to the Bass Highway, a major arterial freight route. All roads to be used for site access are well 
established transport routes, providing existing access to the port, and the proposed traffic volume and 
composition is well within the available limits for these routes. The project does not pose any risk to these 
existing road networks.  

There may be some use of local quarries to supply material for land reclamation (if sufficient material is not 
available onsite); however, quantities required are modest and not expected to have any measurable impact on 
local quarries or the roads used to access them. 

The dredging work will be managed to avoid conflict with existing port users and once complete will provide an 
improved port facility for ongoing commercial use.  

There are no other offsite or infrastructure impacts expected. 

6.12 Environmental impacts of traffic 

Vehicle movements, to and from the site, will include delivery and removal of plant and equipment at 
mobilisation and demobilisation, staff vehicles, trucks removing excess dredge material from the site and trucks 
bringing additional reclamation material to the site (if required). As outlined in Section 2.3.9 these vehicles 
movements will be during daylight hours, will make use of existing public roads (Wright Street, Tarelton Street 
and Bass Highway) and are well within the existing capacity of these roads.  

As outlined in Section 2.3.9, total traffic volumes generated by the project will be relatively low; with a small 
number of oversized trucks delivering plant and equipment during mobilisation and demobilisation, a small 
number of light vehicles for staff movements to and from the site and up to approximately four trucks per hour 
moving excess dredge material from the site during the active dredging period. These movements will generally 
all be during daylight hours.  

To put the expected traffic movements in context, it is useful to understand existing traffic volumes in the area. 
TasPorts have commissioned Midson Traffic to undertake a Traffic Impact Assessment for the broader 
Devonport Quay project. This assessment showed that vehicle movements along Wright Street (the key conduit 
from the site to the Bass Highway) are in the order of 250 movements per hour in the morning peak and over 
350 movements per hour in the afternoon peak. Traffic data indicates a reasonable proportion of these 
movements (generally greater than 20%) are heavy vehicles. Although traffic volumes are likely to drop off 
during the rest of the day (as these numbers represent peak periods) this data does indicate that the predicted 
traffic movements for the project (with the largest component being up to 4 trucks per hour for removal of 
excess dredge spoil) are likely to be negligible in the context of existing movements (with the truck movements 
removing excess dredge spoil from the site representing only 2 to 3 percent of peak hour movements).  

Potential for noise impacts associated with traffic within the site boundary (dredge material unloading and 
transport to the materials management area) have been addressed in Section 6.1. There is limited potential for 
the offsite traffic associated with the project to generate unacceptable noise impacts given the use of existing 
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heavy vehicle routes (already used for port operations), the restriction of offsite truck movements to daylight 
hours and the short duration of the project.  

Dust impacts associated with onsite traffic movement are addressed in Section 6.5. There are not expected to be 
any dust impacts associated with offsite truck movements as vehicles exiting the site will be cleaned of any 
visible mud and, if the loads they carry have the potential for dust generation, they will be covered as set out in 
Section 6.5. 

TasPorts will implement a stakeholder engagement strategy, as set out in Section 4, to engage with the local 
community and manage any potential amenity issues associated with traffic movements.  

Fauna roadkill is not expected to significantly increase as a result of the project, given the industrial nature of the 
site and surrounds, the use of existing heavy vehicle routes, the restriction of truck movements to daylight 
hours, and the short duration of the project.  
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7 Monitoring and review 

Monitoring is proposed across a range of technical disciplines for the duration of the project. The detail of this 
monitoring is set out in the relevant sections of this EIS and summarised in the table below.  

It is noted that terrestrial noise monitoring will also be implemented in the event marine-based dredging is 
adopted due to the potential for significant noise impacts outside of adopted standard operating hours. In this 
instance noise monitoring will be documented in a site specific Noise Management Plan, to be submitted to the 
EPA for consideration prior to project commencement.  

Additional to the physical monitoring set out in the table below, the project will also implement a CEMP and an 
Incident and Complaints Register. The CEMP will set out all relevant environmental controls and will be subject 
to regular audit by TasPorts throughout project delivery.  
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Table 7-1 Monitoring commitments  

Topic Location Type of monitoring Timing Notes EIS Section 

Noise Dredging vessels Visual monitoring for 
signs of marine 
mammals or reptiles 

Continuous throughout 
dredging 

Where marine mammals or reptiles are observed within 300m 
of dredging, activity will cease until the animal(s) have moved 
outside of the 300m zone. The dredge operator will have a 
marine mammal observer on the dredge to manage this risk.  

6.1 (Noise) 

Sediment 
stockpiles 

Materials 
management 
area 

Stockpile testing to 
characterise 
sediments for reuse 
or disposal 

Regularly during materials 
management 

Waste classification testing in accordance with Information 
Bulletin 105 will be undertaken for any unconsolidated material 
to be used in reclamation.  

Some waste classification testing will also be undertaken at the 
materials management area for material to be removed from 
site, however full characterisation in accordance with 
Information Bulletin 105 may occur offsite if insufficient space is 
available on site for full characterisation prior to final 
reuse/disposal offsite. 

Results of testing will be used to inform sediment segregation, 
use of material in reclaim and offsite reuse/disposal. 

A Waste Materials Management Plan will be prepared to further 
document handling and testing protocols. 

6.2 (Sediment 
Quality) 

Water Upstream and 
downstream 
monitoring 
locations in the 
Mersey 

Contaminants 
(dissolved nickel, 
chromium, mercury, 
manganese) 

Two events to be conducted 
prior to dredging to establish 
a baseline. 

Weekly in conjunction with 
the turbidity logger 
download events for 
duration of dredging.  

If DGVs are breached, then an assessment of possible effects on 
the receiving environment will be undertaken and sediment 
management measures altered accordingly. 

6.3 (Water 
Quality) 
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Topic Location Type of monitoring Timing Notes EIS Section 

Additional sampling may be 
considered if there is a 
significant change in 
operations or the turbidity 
reference values are 
breached. 

Upstream and 
downstream 
monitoring 
locations in the 
Mersey 

Turbidity Real time turbidity 
monitoring (via two in situ 
loggers with telemetry 
capability) deployed one 
week prior to dredging 
operations and continuing 
for the duration of dredging. 

Turbidity exceeding reference levels for more than 1.5 hours 
(six consecutive fifteen minute measurement intervals) will 
prompt a reassessment of sediment management procedures. 

Retention pond pH testing and visual 
monitoring for signs 
of turbidity 

Weekly during campaign and 
while sediments are stored 
in the materials 
management area and again 
immediately prior to release 
of water from the retention 
pond. 

If pH levels are detected below 6.5, water will not be released 
to the estuary and pH in drainage and runoff areas will be 
retested to determine action. Appropriate contingencies will 
then be applied, in accordance with the Tasmanian Acid Sulfate 
Soils Management Guidelines, to treat the retained water prior 
to discharge (likely via lime dosing). 

Similarly if water in the retention area has visible signs of high 
turbidity, the water will not be released, and treatment applied 
prior to discharge. 

Stormwater 
collection 
system and 
stockpiles 

Visual Daily during storage of 
materials in materials 
management area. 

Daily inspection to check integrity of stormwater system and 
monitor for efficacy of sediment retention and potential 
generation of acid sulfate soil conditions. 
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Topic Location Type of monitoring Timing Notes EIS Section 

Air (dust 
and odour) 

Materials 
management 
area 

Visual Daily Routine inspections of the sediment storage areas will be 
conducted daily, and all stockpiled materials monitored for 
potential dust and odour.  If odours are found to be an issue, 
consultation with affected stakeholders will occur and 
additional measures applied if necessary (e.g. removal of 
offending stockpiles from site, covering, mixing to disperse 
odours more rapidly). If dust is found to be an issue additional 
mitigation will be applied including water sprays for stockpiles, 
additional washdown for roads and hardstands and/or lining of 
the materials management area boundary fence with geofabric 
or similar to limit dust movement.   

6.5 (Air 
Quality) 
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8 Management measures 

A summary of commitments made in this EIS is provided in the following table. 

Table 8-1 Commitments 

No. Commitment Project Phase Section of EIS 

1 Transportation of excess dredge spoil off site to a licenced 
(or otherwise permitted) facility will occur only on weekdays 
during daylight hours (7am to 6pm Monday to Friday). 

Construction Noise (6.1) 

2 In the event dredging is to be undertaken outside the 
adopted standard operating hours of 7am to 6pm weekdays 
and 9am to 5pm Saturdays, a Noise Management Plan in 
accordance with the NSW EPA Draft Construction Noise 
Guidelines will be prepared and submitted to the EPA prior 
to the commencement of works.   

Construction Noise (6.1) 

3 A Construction Environmental Management Plan (CEMP) 
reflecting the commitments in this EIS will be prepared prior 
to the commencement of construction. 

Pre-construction Noise (6.1) 

4 An Incident and Complaints Register will be established, and 
all complaints recorded, actioned and the outcomes 
communicated back to the complainant. 

Pre-construction Noise (6.1) 

5 To mitigate the risk of underwater noise impact on aquatic 
species, soft starts will be employed, and a stop work zone 
of 300m will be applied around the dredge in the event 
marine mammals or reptiles are sighted in this zone. 

Construction Noise (6.1) 

6 A Waste Material Management Plan will be prepared and 
submitted to the EPA prior to the commencement of 
dredging. 

Pre-construction Sediment (6.2) 

7 Unconsolidated material extracted from the dredge area will 
be subject to characterisation sampling in accordance with 
Information Bulletin 105 prior to reuse in the reclamation 
area or offsite reuse or disposal. 

Construction Sediment (6.2) 

8 Turbidity loggers will be deployed, in the Mersey, prior to 
and during dredging, and if turbidity levels exceed the 
adopted turbidity reference levels then further 
investigations will be carried out to confirm the source of 
the increased levels, AND if elevated turbidity is attributable 

Construction Water (6.3) 
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to the dredging, then sediment management measures will 
be reassessed and mitigation measures put in place. 

9 Weekly water quality monitoring for dissolved nickel, 
chromium, manganese and mercury will be undertaken in 
the Mersey during dredging and if results are found to 
exceed the adopted guideline values, sediment 
management measures will be reassessed and mitigation 
measures put in place, if elevated water quality results are 
attributable to dredging. 

Pre-construction 
and 
construction 

Water (6.3) 

10 Weekly pH checks will be undertaken in the drainage system 
at the materials management area and if pH is below 6.5, 
discharge will be halted, and water treated in accordance 
with the Tasmanian Acid Sulfate Soils Guidelines prior to 
discharge. 

Construction Water (6.3) 

11 Prior to the release of water from the retention system back 
into the Mersey River, water will be visually inspected for 
signs of turbidity and tested for pH. In the event water in the 
retention area has visible signs of high turbidity or a pH 
result below 6.5, the water will not be released, and 
treatment applied in accordance with the Tasmanian Acid 
Sulfate Soils Guidelines prior to discharge. 

Construction  Water (6.3) 

12 Daily visual monitoring will be undertaken in the drainage 
system at the materials management area to monitor for 
signs of turbidity and any visual or olfactory signs of 
acidification. 

Construction Water (6.3) 

13 Where possible dredging will not be undertaken during the 
annual Australian grayling whitebait migration (mid-
September to mid-November). 

Construction Biodiversity 
(6.4) 

14 All vessels used as part of the project will be required to 
undergo standard biosecurity measures to limit the potential 
for introduction of marine pests. 

Construction Biodiversity 
(6.4) 

15 An Invasive Marine Species Assessment of the vessels to be 
utilised for dredging will be undertaken prior to mobilisation 
including reviewing previous ports of call and records of 
maintenance slipping, removal of biological growth and 
application of antifoul to hulls. 

Construction Biodiversity 
(6.4) 
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16 Trucks carrying loads to and from the site will be assessed 
for the potential to generate dust and will be covered if dust 
generation is expected. 

Construction Air (6.5) 

17 Daily site inspections will be undertaken to monitor for 
potential dust and odour from the site and if offsite impacts 
are detected additional mitigation measures will be 
employed as set out in this EIS. 

Construction Air (6.5) 

18 The contractor will be required to develop a fuel bunkering 
safe operating procedure and ensure adequate spill 
response is provided for all vehicles and vessels. 

Pre-construction Dangerous 
goods and 
environmentally 
hazardous 
materials (6.9) 

19 All fuel, lubricant and chemical storage and handling will be 
compliant with dangerous goods storage and handling 
standards and regulations and AS 1940:2017. 

Construction Dangerous 
goods and 
environmentally 
hazardous 
materials (6.9) 
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9 Conclusion 

The proposed Devonport East Terminal 3 (T3) Dredging and Reclaim Project is an essential project to facilitate 
the long-term functionality of the Port of Devonport and accommodate the predicted larger vessels expected to 
use the port in coming years. 

The project poses some environmental risks, including localised increase in turbidity in the Mersey River and 
noise impacts in the area surrounding the port for the duration of works. Management, mitigation, monitoring 
and adaptive management measures have been set out in this EIS and with these measures in place the overall 
environmental impact of the project is limited and can be controlled.  
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Devonport QuayLink Dredge Management Plan – Berth 3E 6A0000-TASPORTS-CON-MPL-0018 (2021) 
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Appendix C Noise Assessment 

Devonport East Reconfiguration Project Dredging and Reclaim Environmental Noise Assessment (Tarkarri 
Engineering Pty Ltd, 2021) 
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Appendix D Sediment Sampling Report 1 

Devonport East Reconfiguration Dredging and Reclamation Sediment Sampling and Analysis Report (Marine 
Solutions, October 2019) 
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Appendix E Sediment Sampling Report 2 

Devonport East Reconfiguration Dredging and Reclamation Sediment Sampling and Analysis Report Extended 
Dredge Area (Marine Solutions, June 2020) 
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Appendix F Aquatic Impact Assessment 

Devonport East Reconfiguration Aquatic Impact Assessment (Marine Solutions, 2021) 
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Appendix G Contamination Advice 

Devonport East Reconfiguration Project – Review of sediment quality and reuse/disposal options (GHD, 2021) 
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1. Introduction 

In 2018 Tasports released its 15-Year Port Master Plan for the Port of Devonport. The Devonport 
East Redevelopment Programme (Devonport QuayLink) is the largest package of works contained 
within the Port Master Plan and will deliver two main terminals at the eastern Port of Devonport 
(Terminal 2 and Terminal 3), accommodating new fleet vessels and supporting long-term increased 
freight capacity and passenger numbers. 

The Terminal 3 (T3) marine works package will deliver a new berth pocket, wharf structure and stern 
area at the existing Berth 3E, suitable for the Next-Generation TT Line vessels. Part of this work 
includes dredging of the southern portion of the existing berth pocket to a design depth of -8.35m 
Chart Datum (CD), as shown in Figure 1. 

 

Figure 1: Plan of Dredging Works (from Dwg 6A0000-TASP-0010-STW-SKT-0007) 

The objective of this Dredge Management Plan (DMP) is to detail the proposed dredging works in 
support of statutory applications required specifically for the dredging. 

2. Parameters that will influence the Selection of Dredging 
Equipment and Methodology 

2.1. Geotechnical Characteristics 

The geotechnical characteristics of the material to be removed is a key factor in determining the 
dredge equipment for the job. 

Silt and loose sand are typically removed with a trailer suction hopper dredge (TSHD), but can also be 
removed with a cutter suction dredge (CSD) or a backhoe dredge (BHD). 
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Consolidated sands and very weak / highly weathered rock are typically removed with a CSD, but can 
also be removed with a BHD. A TSHD is usually not suitable for the removal of this type of material. 

Hard rock (slightly weathered) is typically removed with a BHD. A CSD or TSHD is usually not suitable 
for the removal of this type of material. 

Very hard (un-weathered rock, in particular igneous rock) require specialist techniques like blasting or 
rock hammers, to loosen the material before it can be removed with either a BHD or CSD. 

The existing berth pocket is believed to have been originally formed by means of drilling and blasting 
of the dolerite substrate found across the site, with the existing RORO ramp approach and abutment 
formed over the remaining relatively shallow rock features to the southern end of the berth. 

Based on the information derived from the geotechnical investigations, the dredge material to be 
removed as part of this project is expected to consist of fill, rock amour, fractured rock (dolerite – 
moderately to highly weathered), and natural sands, clays and silts. 

Based on the level of contamination of the material to be dredged, certain specialized dredging 
equipment may be required to remove such contaminated material with minimal impact on the 
surrounding water body. Given the low level of contamination in the existing material (refer Section 
4.1.4 below) such equipment is unlikely to be required for this project. 

Geotechnical detail for the site is included in Appendix B. 

2.2. Location of Material to be Dredged 

Dredging works are most commonly located in areas that are only accessible from the water, which 
rules out land-based excavation of the material. This particular project is one of the few occasions 
where the material can be removed from either the water or with land-based equipment. 

Working from land is often much cheaper and easier because the mobilisation and operating cost of 
land-based equipment (such as long-reach excavators or drag lines) are much lower when compared 
to working from the water. The impact of weather conditions and sea state on land-based 
equipment is also much less than marine-based equipment. 

2.3. Dredge Volumes 

The total volume of material to be removed is another key factor in determining the dredge equipment 
to be selected for the project. 

A large volume of material to be dredged (hundreds of thousands, or even millions, of cubic metres) 
will require large equipment, and often multiple pieces of equipment. Mobilisation cost is usually in 
the millions of dollars. For smaller volumes (tens of thousands of cubic metres), the equipment is 
usually much smaller and easier and cheaper to mobilise. 

Based on existing survey data, the design geometry of the berth pocket and the available geotechnical 
information, the volume of material to be dredged was calculated. This volume represents the volume 
of material to be removed above the design level, which is normally used as the basis of payment for 
dredging works. It is typical for dredging contractors to remove material beyond the design level to 
ensure that there are no high spots above the design level. This is known as over-dredging. 
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The level of over-dredging is dependent on a number of factors, including the type of material to be 
dredged. In softer material (silt and sand), over-dredging is typically 100 to 200mm below the design 
level, while in harder material (rock), it could be as much as 500mm below design level. The volume 
estimates provided below in Table 1 includes a nominal allowance for over-dredging across the site. 

Material Type In-situ Volume (m3) Bulked Volume (m3) 

Silt, fill, gravels, clay and sand 34,350 41,200 

Rock 11,550 13,900 

Estimated Total  45,900  55,100 

Table 1: Volume of Material to be Dredged, including Over-dredge and Bulking 

The in-situ volume of the material will typically increase when it is excavated, which is known as 
bulking. This increase in volume is usually accounted for by applying a bulking factor to the in-situ 
volumes. 

Bulking factors typically vary between 1.1 and 1.5 and is a function of the material to be excavated. A 
bulking factor of 1.2 has been applied to the in-situ volumes and the bulked volumes are shown in 
Table 1 above. 

Based on existing geotechnical information, it is estimated that approximately 70% of the bulked 
volume of silt / fill / gravels / clay / sand material will be silty. This equates to about 29,000m3. 

2.4. Disposal Options 

The disposal of the dredged material is another key consideration for equipment selection. 

Disposal is normally either on land or in the water. On-land disposal typically consists of large ponds 
where the dredged material is pumped into to allow the excess water to drain away. Disposal in the 
water is usually some distance offshore, in deep water, but can also be close to shore in shallow 
water to ‘create’ new land areas (reclamation). 

Given the relatively small volume of material to be dredged, offshore disposal was not considered 
viable due to the extensive approvals process that will be required. 

On-shore disposal is considered most suitable for this dredging project, with an area of land 
available directly to the south of where the dredging will take place. 

2.5. Other Parameters 

2.5.1. Dredge depths (and Tide Data)  

Dredging depth is another parameter for equipment selection and is a function of the tide range at 
the site, the design dredge level and the dredging tolerances. 

The design dredge depth for this project has been set at -8.35m Chart Datum (CD). 

Tide and water levels for the Port of Devonport are shown in Table 2 below. 
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Water Level Height Above Chart Datum (m) 

Extreme High Water 4.07 

Highest Astronomical Tide (HAT) 3.70 

Mean Sea Level (MSL) 1.95 

Lowest Astronomical Tide (LAT) = Chart Datum 0.00 

Extreme Low Water -0.10 

Table 2: Devonport Tides and Water Levels 

The dredging depth for the project is shown in Table 3 below. 

Description Depth (m) Comment 

Design dredge depth - 8.35m CD  

Over-dredging allowance 0.5m  

Maximum dredge depth 12.55m Dredge depth + HAT + over-dredging 

Table 3: Project Dredge Depths 

2.5.2. Geometry of Area to be Dredged 

The geometry of the area to be dredged will typically only impact the selection of equipment if a 
TSHD is the preferred dredge and the areas to be dredged are thigh or enclosed. TSHD’s normally 
operate in large, open areas and cannot effectively dredge in tight corners. 

2.5.3. Weather Conditions and Sea State 

Devonport is a well-protected port located in a river mouth and the impact of sea state or weather 
conditions are expected to be minimal. 

2.5.4. Shipping Operations 

The use of CSD’s usually have the biggest impact on shipping operations due to the requirement to 
have swing wires (steel cables), which often cuts across shipping channels. It is not expected that a 
CSD will be required for this project. 

The impact of the dredging works on shipping is expected to be minimal as a result of the following: 

 Most of the material to be dredge is located at Berth 3E, which is currently not in use; and 
 The volume of material to be dredged is relatively small, so it is unlikely that a large dredge 

will be required for this work. 

There is some material to be removed from the existing swing basin, but it is a fairly small volume and 
the impact on shipping is expected to be minimal. 
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3. Proposed Methodology 

The selection of equipment and the dredge methodology is a function of the parameters detailed in 
Section 2 above. Given the geotechnical characteristics and volume of material, the location of the 
material and to a lesser extent the material disposal location, the following 2 methodologies are 
considered the most likely to be employed by a contractor to carry out the work: 

3.1. Land-based Excavation 

The material to be dredged is a combination of loose silts, gravel, sands and weathered rock. The 
volume is relatively small, and the material is located close to shore. The location of the disposal 
area is onshore and in close proximity to the dredge area. This combination of parameters is ideally 
suited to excavation with land-based equipment. 

The most suitable equipment is likely to be a large (150t) long-reach excavator (LRE) with a reach of 
about 28m, supported by 2 or 3 off-road dump trucks (40t) to transport the material from the 
excavator to the material transfer area. 

A working platform will have to be constructed to allow the excavator to reach all areas of where the 
material has to be removed. The rock from this platform can be re-used as the outside edge of the 
proposed reclamation area. Figure 2 below shows a LRE excavating material from a working 
platform. 

Mobilisation cost associated with this methodology is likely to be quite low and the LRE and dump 
trucks are readily available in Australia. 

 

 

Figure 2: Typical Section of Excavator on Working Platform (Temporary Berm) 
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3.2. Marine-based Dredging 

Removing the material with marine-based equipment is an alternative methodology, but it will have 
to be combined with land-based activities to transport the excavated material to the material 
transfer area. 

An excavator mounted on a floating barge (referred to as a BHD) is likely to be the most appropriate 
equipment for the dredging. An additional barge (or barges) will be required to transport the 
excavated material from the BHD to a suitable location where the material can be off-loaded across 
a wharf into dump trucks, before being transported to the transfer area. 

Given the relatively small volume of material to be removed, it is unlikely that a large BHD will be 
required. However, some of the rock to be excavated could be quite hard, which may require a BHD 
with reasonable breakout power. 

The barge for transporting the material from the BHD to shore can be small (500 to 1,000m3 
capacity), but it is likely that 2 barges will be required to keep the BHD working while the one barge 
is being off-loaded. An excavator (probably 30t) will be required to offload the barges into dump 
trucks (most likely only 2 trucks). 

The most suitable location for transferring the material from the barge to dump trucks would be the 
existing Berth 3E abutment (load out facility B shown in Figure 3: below). An alternative location for 
this transfer could be the existing Berth 3E wharf structure (load out facility A shown in Figure 3: 
below), but the route between this location and the proposed transfer area is likely to impact the 
existing operations of the Berth 2E tenant (SeaRoad). 

 

Figure 3: Material Load Out Options 

Mobilisation cost associated with this methodology will be quite large, as a BHD, 2 barges, an 
excavator and dump trucks will be required. It is possible that a suitable BHD may be available in 
Australia, but it will most likely have to be mobilised from overseas. 
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3.3. Production Rate / Duration 

The duration of the dredging works is a function of the production rate that can be achieved, which 
will be influenced by the equipment selected and the nature of the material to be excavated. It is 
unlikely that operations in the material transfer area will impact the overall production rate, as this 
area is quite large, and material could be removed periodically from this area to make more space 
available. 

3.3.1. Land-based Excavation 

The production rate of the land-based excavation will be governed by the capacity of the 150t LRE, 
which typically has a bucket size of 2m3 and a cycle rate of about 90 seconds. Based on 80% 
productivity across a 12-hour day, the excavator should be able to remove about 800m3 of material 
per day. 

To excavate 45,900m3 of material will take about 60 workdays (10 weeks). 

3.3.2. Marine-based Dredging 

The production rate of the marine-based dredging will be a function of the capacity of the BHD, but 
may also be influenced by the capacity of the barges that transport the excavated material to shore, 
and the excavator used to off-load these barges. 

A medium-sized BHD will typically have a bucket capacity of about 2.5m3 and the cycle rate will be 
similar to the 150t LRE (90 seconds). The main difference in productivity will be that marine-based 
equipment typically operates 24 hours per day, 7 days per week. This would allow the BHD to 
remove almost 2,000m3 per day, resulting in a 4-week dredging duration. 

(The reason for the 24 hours per day, 7 days per week operation is that the operating cost of the 
floating plant is quite expensive, which makes it beneficial to work on a 24/7 basis.) 

3.4. Material Transfer Area 

An area of land is available to the south of the existing Berth 3E for the temporary stockpiling of the 
dredge material. Figure 4 shows the location of the proposed area, which is between 20,000 and 
25,000m2 in size. Given the relatively small volume of material to be removed, this area is considered 
large enough to temporarily stockpile and manage the dredge material. 
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Figure 4: Material Transfer and Management Area 

It is anticipated that the contractor will carry out the following activities in this area:   

 Construct a small bund wall (inside of the wall lined with a geofabric to prevent fine sediments 
from escaping) along the lower edge of the area to divert any run-off and water draining from 
the excavated material, to a small pond. Here the water can be tested (and treated if 
required) before being released back into the Mersey River. (The contractor may choose to 
divide the area into 2 or 3 separate cells to assist with separating the different materials.) 

 Stockpile the excavated material in separate piles consisting of rock and the remainder, which 
will be a mixture of silt, sand, gravel, clay and small rock. This will allow excess water to start 
draining from the material before it is re-used or treated. 

 Any water remaining in the rock material is expected to drain immediately (within 1 day), 
which will allow this material to be re-used in constructing the outside edge of the revetment 
area. 

 The remaining silt / sand / gravel / clay / small rock will be sorted as best as possible by 
separating the silt component. If there is any contamination present in the material, it is likely 
to be concentrated in the silty component. The sand / gravel / clay will drain in a matter of 
days, which will allow this material to be re-used as fill in the reclamation area. 

 Excess water could take some weeks to completely drain from the silty material. Once dry, 
this material should be tested to check for contamination. If the material is not contaminated, 
it may require some treatment (for example, mixing with lime or cement), before it can be 
used as fill in the reclamation area. It may be more cost-effective to dispose of this silty 
material rather than treating it. If this is the case, the silty material will be transported by 
dump truck to a licenced or otherwise permitted facility. 

 If the silty material is contaminated, it will be transported by dump truck to a licenced or 
otherwise permitted facility. 
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The contractor will most likely require a small bulldozer (D6) and an excavator (20 – 30t) to manage 
and sort the material in the temporary stockpile area. 

3.5. Dealing with Hard / Unweathered Rock 

There is a possibility that rock may be encountered that cannot be removed by the land-based 
excavator, or alternatively by the BHD. If this eventuates, the quantity is likely to be very small and 
specialist equipment (such as a drum-cutter or underwater rock hammer) will be required to break-
up the rock before it can be removed. 

Due to the small volume of material that may be hard / unweathered rock, blasting is not considered 
a viable option. 

4. Environmental Considerations 

4.1.1. Environmental Management Plan 

TasPorts are in the process of preparing an Environmental Management Plan (EMP) to detail the 
various environmental requirements and controls that will govern the QuayLink programme. Any 
contractor carrying out work will be required to develop a detailed Construction Environmental 
Management Plan (CEMP) for his specific activities, using the EMP as a framework document. 

Some of the key environmental considerations that will be impacted by the dredging works are 
briefly described below. 

4.1.2. Turbidity 

The dredging work, in particular the excavation of the silty material, will increase turbidity in the water 
surrounding the works. Tidal action in the Mersey River will cause this turbidity plume to move 
upstream and downstream, with a likely reduction in the level of turbidity as the plume moves away 
from the works area. 

The CEMP for the dredging will include detail of regular water quality monitoring requirements to be 
carried out before, during and after the works. It is likely that a trigger level will be set at a specific 
turbidity level, and if this level is reached or exceeded, a hierarchy of adaptive management strategies 
and controls will have to be implemented. Some of these strategies may include: 

 Dredge during daylight hours only (as envisaged for the land-based excavation) 
 Silt curtains around the dredging area 
 Reduce production rates 

4.1.3. Noise 

The land-based excavation of material is likely to be caried out during daylight hours only (as detailed 
in Section 3.1 above), and it is unlikely that this work will increase existing noise levels at the nearest 
residences around the port area. 

Marine-based dredging, especially if undertaken on a 24/7 basis, will almost certainly exceed existing 
noise levels at night and as such, may require a range of adaptive management strategies and controls. 
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4.1.4. Contaminants 

In-situ testing of the existing material, in particular the fine sediments, have indicated a low level of 
contamination for most metals and metalloids, with some sampling showing elevated levels of some 
parameters including nickel, tributyltin (TBT), chromium and manganese, and one sample showing 
elevated mercury levels. 

Any contamination is likely to be concentrated in the upper level of the material to be excavated. With 
the land-based excavation, it should be possible to remove the upper layers of material and keep any 
contaminated material separate. This would minimise the risk of contaminating clean material. 

If the marine-based dredging is the preferred methodology, it will be more difficult, but not 
impossible, to separate the contaminated material, especially due to the double-handling required 
when unloading the transport barges. 

5. Key Risks 

There are a number of risks that are likely to impact the dredging and material handling and disposal 
works. The key risks are described below and should be included in a formal risk assessment process 
for the T3 marine works, with appropriate allowances for budget and schedule impact. 

 Encountering Non-Rippable Rock 

Whilst the likelihood of encountering non-rippable rock within the dredge envelop is very 
low, an allowance for this should be included in the budget. Specialist equipment, such as 
underwater rock hammers, should be available in Australia if required. An alternative option 
could be to redesign the dredge profile, particularly to steepen the batter slopes, as this 
non-rippeble rock should be stable at a vertical profile. 

 Delays to the dredging works 

The biggest risk for delaying the dredging works is likely to be increased turbidity caused by 
the dredging, which requires a reduction in production rate (using a smaller excavator 
bucket) or dredging time (only daytime dredging, or dredging only during certain hours, 
depending on the state of the tide). If this delay eventuates, it could have a significant 
impact on the cost and duration of the dredging works. 

Potential delays to the dredging works from shipping or weather is possible, but if these do 
occur, they are likely to be minor and of very short duration. 

 Noise Impacts 

As described in Section 4.1.3 above, land-based excavation will most likely take place during 
daytime hours only and is unlikely to materially increase noise levels at the nearest 
residences around the port area. On the other hand, marine-based dredging is likely to take 
place on a 24/7 basis and will almost certainly exceed existing noise levels at night. 

The most likely mitigation to this increased noise levels would be to restrict marine-based 
dredging to daytime hours only, which will have a significant cost impact on the project. 

 Contractor Availability 

This risk is unlikely to impact the land-based excavation, but could have a significant impact 
on the marine-based dredging. 
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APPENDIX A – Drawings 

 Dwg 6A0000-TASP-0010-STW-GAD-0008: Expression of Interest Drawings – Site Plan 
 Dwg 1430-MAR-EX-0001: Berth 3E Existing Conditions – General Arrangement Plan 
 Dwg 6A0000-TASP-1430-MAR-DET-0005: Expression of Interest Drawings – General 

Arrangement Plan 
 Dwg 6A0000-TASP-0010-STW-SKT-0007: Environmental Impact Statement – Dredging Plan 
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APPENDIX B – Geotechnical Information 

 Dwg 0100-GA-EX-0001: Geotechnical Investigation Borehole and Test Locations – Plan 
 Dwg 0100-GA-EX-0002: Geotechnical Investigation Borehole and Test Locations – Enlarged 

Plan 
 Dwg 0100-GA-EX-0004: Geotechnical Investigation No. 3 Berth / Sayers Point Sections Sheet 

1 of 3 
 Dwg 0100-GA-EX-0005: Geotechnical Investigation No. 3 Berth / Sayers Point Sections Sheet 

2 of 3 
 Dwg 0100-GA-EX-0006: Geotechnical Investigation No. 3 Berth / Sayers Point Sections Sheet 

3 of 3 
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SEARCH DATE : 10-Dec-2020
SEARCH TIME : 03.58 PM
 
 

DESCRIPTION OF LAND
 
  City of DEVONPORT
  Lot 1 on Sealed Plan 134138
  Derivation : For Grantees see plan.
  Prior CTs 104973/1, 117827/1, 117827/2, 117827/4, 117828/1, 
  117829/1, 117829/2, 124150/1, 124150/2, 128611/1, 128611/2, 
  128612/1, 132873/1, 14389/1, 14389/2, 14389/3, 14389/4, 
  14389/5, 14389/6, 14389/7, 14389/8, 14389/9, 19225/2 and 
  220758/1
 
 

SCHEDULE 1
 
  C582848  TASMANIAN PORTS CORPORATION PTY LTD   Registered 
           08-Jun-2006 at noon
 
 

SCHEDULE 2
 
  351/89   Land is limited in depth to 15 metres, excludes 
           minerals and is subject to reservations relating to 
           drains sewers and waterways in favour of the Crown
  SP 19225 FENCING PROVISION in Schedule of Easements
  26/3546,26/2275  CONVEYANCE Made Subject to Boundary Fences 
           Condition
  SP134138 SEWERAGE AND/OR DRAINAGE RESTRICTION
  94727    BOUNDARY FENCES CONDITION in Transfer
  C52501,c92581/2,C92653   Limited to a depth of 15 metres below 
           the surface and reserving unto the Crown the right at 
           all times of making and constructing in or on the 
           said pieces of land such and so many drains sewers 
           and waterways for sanitary or other prposes as may be 
           deemed expedient and also the right of altering 
           amending cleansing or repairing such drains sewers 
           and waterways and excepting and reserving thereout 
           the property in all gold silver copper tin and other 
           metals ore mineral and other substastances containing 
           metals and in all coal mineral oil and in all gems 
           and precious stones in or upon the said piece of land 
           and any other mineral as defined in the Mineral 
           Resources Development Act 1995
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DESCRIPTION OF LAND
 
  City of DEVONPORT
  Lot 1 on Sealed Plan 144260
  Derivation : See Plan for Grantees
  Prior CTs 134673/1, 30727/2, 30726/1, 30725/1, 33787/1, 
  252177/1, 237071/1, 22611/11, 22611/10, 22611/9, 138958/2, 
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SCHEDULE 1
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  C765952  BURDENING EASEMENT: a right of carriageway 
           (appurtenant to Lot 1 on D.31732) over the Rights of 
           Way marked FGHKLME on SP144260 (Subject to 
           conditions)  Registered 13-Nov-2007 at noon
  SP144260 COUNCIL NOTIFICATION under Section 83(5) of the Local 
           Government (Building and Miscellaneous Provisions) 
           Act 1993.
  83555    BOUNDARY FENCES CONDITION in Transfer
  128448 & 128449  FENCING CONDITION in Transfer
  C544627 & C560378  FENCING PROVISION in Transfer
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  No unregistered dealings or other notations
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Executive Summary 
Tarkarri Engineering was commissioned by TasPorts to conduct an environmental noise 
assessment as part of an Environmental Impact Statement for proposed dredging and 
reclamation works on the eastern bank of the Mersey River at the Port of Devonport. The 
assessment addresses terrestrial and underwater noise impact.     
 
An environmental noise model of potential terrestrial noise emissions was developed with 
modelling results indicating that daytime impact on surrounding noise sensitive residential 
premises from dredging activity is not likely to be excessive if a Long Reach Excavator (LRE) is 
used. If continuous operation of a Backhoe Dredge (BHD) is preferred, likely community 
annoyance and the potential for sleep disturbance necessitates strong justification for its use and 
the need for a Noise Management Plan to be developed for the operation. 
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1 Introduction 
Tarkarri Engineering was commissioned by the Tasmanian Ports Corporation (TasPorts) to 
conduct an environmental noise assessment of proposed dredging and reclamation works on the 
eastern bank of the Mersey River at the Port of Devonport. The activity is designed to develop 
Berth 3 at the port as part of an expansion of the port in East Devonport. The purpose of the 
overall project is to provide berths and facilities for the latest evolution of the Spirit of Tasmania 
and SeaRoad vessels. The assessment forms part of an Environmental Impact Statement (EIS) 
as required by the Environmental Protection Authority (EPA) to assess the activity under the 
Environmental Management and Pollution Control Act (EMPCA). The section of the EIS Project 
Specific Guidelines relating to the requirements for noise is provided below:- 
 
6.1 Key Issue 1: Noise  
Discuss impacts of the proposal on ambient (surrounding) noise levels during both the dredging 
and reclamation/construction phases, including:  

• Identifying and describing all major sources of noise.  
• A map of the location of all major sources of noise.  
• Considering the potential for noise emissions to cause nuisance for nearby land users, 

particularly at noise sensitive premises.3  
• The potential for noise emissions to affect terrestrial, marine and freshwater wildlife. 
• Describe any noise mitigation required.  

 
Survey requirements  

• An assessment of underwater noise impacts from dredging and any concurrent 
construction.  

• Terrestrial noise impact assessment to determine the impact of the works on nearby 
residents and businesses (daytime, evening and night time noise).  

 
Legislative and policy requirements  
Consideration should be given to the requirements of the Tasmanian Environment Protection 
Policy (Noise) 2009 (see https://epa.tas.gov.au/policy/statutory-policies/state-policies-and-
environment-protection-policies/environment-protection-policy-%28noise%29-2009). 
3 ‘noise sensitive premise’ is defined as: residences and residential zones (whether occupied or not), schools, hospitals, 

caravan parks and similar land uses involving the presence of individual people for extended periods, except in the 
course of their employment or for recreation. 
 
To address the above, Tarkarri Engineering developed an environmental noise model of 
terrestrial operations for the proposed activity and compared predicted levels against previously 
measured ambient environmental noise levels from the port as detailed in the Port of Devonport 
2018 Environmental Noise Survey. Assessment of likely impact and subsequent mitigation 
measures were determined via noise management levels for the works determined in general 
accordance with the NSW Draft Construction Noise Guidelines[1]. Underwater noise was 
predicted using published spreading functions and source sound power level data with 
assessment against conservative threshold levels. 
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2 Site description 
The dredging and reclaim activity will occur on the eastern bank of the Mersey River at the 
southern end of the Port of Devonport.  
 
Noise sensitive residential receptors are located to the east on land zoned Light Industrial (under 
the Devonport Local Provisions Schedule of the Tasmanian Planning Scheme) and further east 
on land zoned General Residential (east of Tarleton St). Other residential premises are located 
on the western side of the Mersey River. 
 
Sixteen environmental noise receiver locations were identified. Two within Light Industrial land 
(R5 and R7), two within land designated as the Port and Marine (R11 and R13), one in a Local 
Business area (R12), one in The Central Business area (R16) and the remaining representative 
of land areas designated as General Residential on the eastern and western sides of the Mersey 
River. These locations are used here for the prediction of terrestrial environmental noise levels 
from the activity and are detailed in Table 2-1. Figure 2-1 provides an aerial view of the port and 
surrounds with the location of the sixteen receivers marked. The area where the activity would 
occur is marked in red.  

Environmental noise model receiver positions 
Number  Coordinates (MGA94, Zone 55 G) 

R1 203 Tarleton St, East Devonport  447236 5439978 
R2 191 Tarleton St, East Devonport 447254 5440097 
R3 179 Tarleton St, East Devonport  447274 5440222 
R4 3 Jasmine Pl, East Devonport  447289 5440319 
R5 127 Wright St, East Devonport 447359 5440474 
R6 27 John St, East Devonport  447345 5440637 
R7 109 Wright St, East Devonport  447090 5440466 
R8 145-149 Tarleton St, East Devonport 447121 5440648 
R9 13 Stephen St, East Devonport 447220 5440927 
R10 26 Murray St, East Devonport 447238 5441028 
R11 3 Murray St, East Devonport 447010 5441128 
R12 64 Wright St, East Devonport 447131 5441134 
R13 13 Thomas St, East Devonport 446964 5441287 
R14 43 Wenvoe St, Devonport 446406 5440460 
R15 5 Ashburner St, Devonport 446449 5440168 
R16 Alexander hotel 446571 5440975 

Table 2-1: Environmental noise measurement and model receiver positions. 
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Figure 2-1: Aerial view of the Port of Devonport and surrounds with environmental noise model 
receivers and dredging and reclaim area marked. 
 
Dredging will involve removal of materials either via a backhoe dredge (BHD) operating on a 24/7 
basis or a single long-reach excavator (LRE) positioned on a platform at the end of the existing 
Berth 3 ramp operating during the day only. The likely noise impact of both options will be 
investigated in this report.  
 
The civil plant is comprised of a load out facility where dredged materials are loaded into trucks 
and transported to a management area for onshore management and final disposal. Additional 
offsite material is to be delivered to the existing abutment at the southern end of Berth 3E where 
a dozer will push this material off the existing shoreline to form the new multi-level ramp for TT-
Line. There is likely to be a requirement to excavate rock from the dredge envelope and as such 
a ripper and/or rock bucket may be required. There is also some potential that competent 
unweathered rock may be encountered and specialised equipment such as a drum-cutter or 
hydro hammer may have to be employed. 
 
If a BHD is employed, dredged materials will be loaded into nearby barges which will then move 
to an adjacent load out facility to be emptied via onshore excavators to trucks. If a LRE is used, 
this will load the trucks directly. 
 
The dredged material will be transferred from the load out facility to a materials management 
area. 
 
Figure 2-2 provides a site arrangement for the activity with load out facilities, material transport 
routes and materials management areas marked. 
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Figure 2-2: Site arrangement for the dredging and reclaim activity (from Devonport East 
Reconfiguration Dredge Management Plan No.3 Berth). 
 
The duration of dredging and reclaim works is a function of the production rate achievable either 
with land-based or marine-based dredging. According to the TasPorts Dredge Management Plan, 
land-based dredging during the day with a single LRE is expected to take approx. 10 weeks while 
a marine-based approach using a BHD and its accompanying barges should take approx. 4 
weeks. The significant reduction in project duration is due to the expected 24/7 operation of the 
BHD. 

3 Terrestrial noise 
3.1 Existing noise environment 

A survey of noise levels in and around the Devonport Port was conducted by Environmental 
Dynamics in 2018 and the assessment report was provided to Tarkarri Engineering. Figure 3-1 
presents an aerial view of the Devonport Port from the Environmental Dynamics report showing 
the locations at which 5-minute, A-weighted, Leq, Lmin, Lmax, and various LN levels were measured 
for approx. 1 week. Locations 1, 4, 5 and 8 are considered most representative of residential 
areas surrounding the proposed dredging and reclaim activity. LAeq,5min and LA90,5min trend graphs 
from the report are presented in Figure 3-2 to provide an indication of existing ambient noise 
conditions.  
NB: The noise statistics presented are defined as follows:- 

• LAeq,5min: The A-weighted equivalent continuous sound pressure level over a 5-minute 
period. 
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• LA90,5min: the level exceeded for 90 % of a 5-minute period, typically referred to as the 
background noise statistic. 

 
Figure 3-1: Aerial view with monitoring positions marked (from Environmental Dynamics report). 
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Figure 3-2: LAeq,5min and LA90,5min trend graphs for selected monitoring positions (from 
Environmental Dynamics report) 
 
From the above:- 
LAeq,5min 

• Daytime levels are typically between 50 and 60 dBA dBA at all locations, rising above 60 
dBA at position 5 on a regular basis. The exception to this is Sunday mornings when levels 
can drop to between 45 and 50 dBA. 

• During the evening levels show a downward trend levelling off during the early night at 
between 40 and 45 dBA. Levels lower than this in the night period are generally not seen 
except on weekend mornings. 

LA90,5min 

• Daytime LA90,5min levels are typically fluctuate between 50 and 55 dBA at all locations. 
Again, the exception being Sunday mornings when levels are lower. 

• Levels descend through the evening and level off overnight, typically not descending 
below 40 dBA, again except on weekends. 

NB: It should be noted that comments in relation to weekend noise environments are based on a 
single weekend sampled. 
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3.2 Assessment 

3.2.1 Regulatory framework 

Under PART 4 – TRANSPORT INFRASTRUCTURE of the Tasmanian Environment Protection 
Policy (Noise) 2009 the following applies in relation to public roads, railways, ports and airports:-  

11. (1) It is recognised that although the operation or use of public roads, railways, ports or 
airports may prejudice protection of the environmental values, the function the transport 
network serves is necessary for the community’s economic, environmental and social 
wellbeing. 
(2) Notwithstanding sub-clause (1), it is intended that –  

(a) transport planning initiatives for freight and passenger movement and new 
transport infrastructure be developed in a systematic way to achieve an optimal 
balance of economic, environmental and social benefits and costs with a major 
criterion of minimising the number of people exposed to noise levels that would 
prejudice protection of the environmental values… 

With the above in mind Tarkarri Engineering proposes the quantitative assessment of 
construction noise as outlined under the NSW EPA Draft Construction Noise Guideline[1]. This 
was chosen over indicator levels provided in the Tasmanian Environmental Protection Policy[2] 
as it was deemed more suitable for temporary construction works where flexible noise 
management levels are preferred. Noise management levels from the guidelines are provided 
below: 

 
Figure 3-3: NSW EPA Noise management levels for construction activity during standard 
operating hours. 
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Figure 3-4: NSW EPA Noise management levels for construction activity outside standard 
operating hours. 
 
NB: The Rated Background Level (RBL) is calculated in accordance with the NSW EPA Noise 
Policy for Industry[3] and is based on the median of daily 10th percentile LA90,15min data separately 
calculated for the respective assessment periods. 
 
A summary of typical measures from the guidelines is provided below with the non-exhaustive 
list provided as an Appendix to this report. 
 
Where works are predicted to exceed the noise affected management level: 

1. Notify the community of the location, type, and duration of works and mitigation measures. 
2. Routinely audit noise from project where this has demonstrable benefits. 
3. Select appropriate mitigation measures where feasible and reasonable. 

 
Where works are predicted to exceed the highly affected management level: 

1. Seek community views on preferred working hours, respite periods and/or compensation. 
2. Select feasible and reasonable mitigation emphasising the community’s preferences. 

 
Further to the above, advice is provided regarding the potential for sleep disturbance when 
construction noise is likely to occur overnight. The Draft construction guidelines[1] refers the 
reader to the NSW EPA Noise Policy for Industry[3] which provides the following guidance to 
minimise the likelihood of causing sleep disruption and/or adverse health effects: 

• LAeq,15min 40 dB(A) or the prevailing RBL plus 5 dB, whichever is the greater, and/or 
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• LAFmax 52 dB(A) or the prevailing RBL plus 15 dB, whichever is the greater. 
NB: The prevailing RBL is taken to mean the typical LA90,15min measured over the night period as 
mentioned in the NSW Road Noise Policy[4]. 
 
3.2.2 Site specific noise management levels 

Data wasn’t available to determine an RBL in accordance with the NSW Noise Policy for 
Industry[3] for setting noise management levels. Ambient data previously measured at the port 
was used, see Section 3.1. This ambient data was measured at the boundary of the port rather 
than at the nearest sensitive receivers to the project. From this the lowest typical LA90,5min levels 
seen at positions 1, 4, 5 and 8 are used as a proxy for assessment purposes. This is considered 
conservative given the working nature of the port and with periods of considerably higher ambient 
noise levels apparent in the data. However, this was considered the best approach to represent 
the sensitive uses in the vicinity of the proposed works. 
 
Existing operational noise from the port is included when setting the noise background for the 
project noting that ports are considered essential infrastructure and provide social and economic 
benefits to the community which are generally deemed to outweigh environmental noise concerns 
if not excessive, see the Draft Construction guidelines.[1] The NSW Noise Policy for Industry[3] 
goes on further to state that existing emissions from premises which have been operating in 
excess of 10 years and are considered to be “a normal part of the acoustic environment” should 
be included in ambient background measurements providing they apply best practices in meeting 
their noise obligations and to minimise community annoyance. While this applies to modifications 
of existing premises, the same principles apply when considering the likelihood for new sources 
of noise to be considered intrusive in the community. 
 
Specifically, Tarkarri Engineering proposes the following 10-min LAeq noise management levels. 
The hours of operation have been modified from those recommended under the NSW EPA Draft 
Construction Noise Guideline[1] to reflect the working hours of the port:- 

• 50 dBA for standard hours (0700 – 1800 hrs weekdays and 0900 – 1700 hrs on  
Saturdays). 

NB: This is an extension of the standard hours stated in the NSW EPA Draft Construction 
Noise Guideline[1] from 1300 to 1700 hrs on Saturday. This has been done to reflect the 
working hours of port on Saturdays that don’t cease at 1300 hrs. 

• 35 dBA non-standard hours (outside the above standard operating hours, excluding  
Sundays 0700 – 1800 hrs). 

• 45 dBA non-standard hours (Sundays 0700 – 1800 hrs).  
 
Sleep disturbance has the potential to occur if the following levels are exceeded: 

• 40 dBA LAeq,10min 
• 52 dBA LAFmax 

 
Mandatory consultation with the EPA and relevant stakeholders in formulating reasonable and 
feasible mitigation measures are required if the following upper limits are exceeded: 

• 75 dBA LAeq,10min (0700 – 1800 hrs weekdays and 0800 – 1300 hrs on Saturday). 
• 65 dBA LAeq,10min (outside the above standard operating hours) 

 
NB: These management levels are based on an RBL of 40 dBA during standard operating hours 
and Sundays between 0700 and 1800 hrs and 30 dBA outside these periods. They comply with 
the minimum allowable RBL’s set under the NSW Noise Policy for Industry[3]. 
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NB: A 10-minute measurement interval is selected here to reflect what is typically imposed by the 
Tasmanian EPA. Measurement intervals between 10 minutes and 1 hour are generally accepted 
such that the NSW 15-minute measurement intervals are also appropriate here, see the 
Tasmanian Noise Measurement Procedures Manual[5] for further information. 
 
3.3 Environmental noise modelling 

SoundPLAN[6] software was used for carrying out detailed noise emission spectra and contour 
modelling. This program allows the use of the CONCAWE[7] calculation method for modelling 
atmospheric attenuation/amplification of noise. Parameters influencing sound propagation and 
attenuation include: 

• Source type (point, line, plane). 
• Relative source and receiver height. 
• Topography and barriers. 
• Industrial buildings as sources and/or barriers. 
• Ground and air absorption. 
• Distance attenuation. 
• Atmospheric conditions (Pasquill stability, temperature, humidity and vector wind speed). 
• Reflecting surfaces. 
• Source directivity. 

As all propagation and attenuation parameters are frequency dependent, all input source data 
has been based on 1/3-octave or 1/1-octave band sound power spectra. 
 
Geo-referenced topographic, transport, building and hydrologic data was obtained from LISTdata. 
This provided contours at 10 m intervals; residential locations; road layouts; cadastral parcels; 
and river and stream courses for the areas modelled. 1 m interval contour data for the East 
Devonport area of the port was provided by Tasports.  
 
Equipment list and equipment layout data was provided by TasPorts. 
 
NB: To establish existing noise emission levels in East Devonport, port operations at the 
SeaRoad and TTLine berths (east of Berths 2 and 1 respectively) were also modelled to assist in 
establishing how dredging and reclaim generated noise is likely to alter noise emissions from the 
port. Operational equipment lists and equipment operation information were provided by TasPorts 
personnel and SeaRoad and TTLine personnel.   
 
All source and geodata is referenced to the Map Grid of Australia (MGA). 
 
3.3.1 Model input data 

Input sound power (SWL) spectra were taken from Tarkarri Engineering library data. Source data 
has been selected based on information provided by TasPorts in relation to the expected capacity 
of equipment to be used with the closest analogue selected from the library data.  Table 3-1 
presents overall SWLs and source details while Table 3-2 presents 1/1-octave band SWL spectra.  
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Overall sound power levels (dBA) 

Source SWL Comment 

Dredging and reclaim 

BHD 108 Tarkarri Engineering library data for a CAT 5110B excavator. 
Constant operation in 10 mins. 

LRE / Reclaim 
excavator 106 

Noise specification for a typical long-reach excavator (Taken from a 
CAT 340F LRE/352F LRE datasheet issued in 2017) Constant 
operation in 10 mins 

Dozer 103 Tarkarri Engineering library data for a CAT D8N dozer. Scaled for 5 
mins operations in 10 mins 

Unload excavator 101 Tarkarri Engineering library data for a CAT 345B excavator, scaled 
for 5 mins operations in 10 mins. 

Stockpile excavator 98 Tarkarri Engineering library data for a CAT 320 excavator. Scaled for 
5 mins operations in 10 mins. 

Unload articulated truck 96 Tarkarri Engineering library data for Hitachi AH 400 articulated truck. 
Scaled for average engine revs and 5 mins operations in 10 mins 

Reclaim articulated 
truck 94 Tarkarri Engineering library data for Hitachi AH 400 articulated truck. 

Scaled for average engine revs and 3 mins operations in 10 mins 

SeaRoad / TTLine 

Highlift fork 102 Tarkarri Engineering library data for a Hyster 40-16CH. Scaled for 
average engine revs. 

Terberg mover 97 Tarkarri Engineering library data for a Volvo FH16 700. Scaled for 
average engine revs. 

Transport truck 97 Tarkarri Engineering library data for a Volvo FH16 700. Scaled for 
average engine revs. 

Small forklift 94 Tarkarri Engineering library data for a Hyster 2.5 Fortis. Scaled for 
average engine revs. 

Refrigeration container 88 Tarkarri Engineering library data from transport depot. Constant 
operation in 10-mins. 

Light vehicle 85 From SoundPLAN library data.  

Table 3-1: Overall sound power levels and data source information.  
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1/1-octave band sound power levels spectra (dBA) 

Source 
Frequency (Hz) 

Total 
31.5 63 125 250 500 1k 2k 4k 8k 

Dredging and reclaim 

BHD 67 81 89 96 102 101 104 95 88 108 

LRE / Reclaim 
excavator 65 79 87 94 100 99 102 93 86 106 

Stockpile / Reclaim 
dozer 60 76 91 91 99 98 95 90 79 103 

Unload excavator 67 75 88 90 96 95 95 90 81 101 

Stockpile excavator 61 75 86 85 94 92 92 88 77 98 

Unload articulated 
truck 54 72 78 82 90 89 91 82 74 96 

Reclaim articulated 
truck 52 70 76 80 89 87 89 81 73 94 

SeaRoad / TTLine 

Highlift fork 56 83 86 94 97 95 97 89 78 102 

Terberg mover 52 78 80 83 90 93 93 85 78 97 

Transport truck 52 78 80 83 90 93 93 85 78 97 

Small forklift 60 73 77 86 89 88 85 80 74 94 

Refrig container 49 77 70 79 82 82 83 76 66 88 

Light vehicle - 67 71 75 78 81 79 74 69 85 

Table 3-2: 1/1-octave band sound power level spectra. 

  
3.3.2 Atmospheric conditions 

SoundPLAN[6], via the CONCAWE[7] prediction algorithm, models atmospheric attenuation using 
Pasquill stability indices in combination with vector wind speed and direction to determine 
appropriate frequency dependent attenuation/amplification. In this study the following 
propagation conditions were considered:-  

• Neutral propagation: Situations where the atmospheric conditions are considered to be 
neutral occur with a Pasquill stability class D and no wind. These conditions can typically 
occur in the hour before sunset and the hour after sunrise. Neutral conditions also occur 
fairly frequently during still, cloudy conditions. 

• Worst case propagation: This condition considers all receiver points to be downwind 
with a Pasquill stability class F and a vector wind speed of 2 m/s.  Under these conditions 
noise contours will represent the highest predicted noise levels at any location. 
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3.3.3 Model scenarios 

Four modelling scenarios where developed as follows:- 
Standard hours 

All sources with BHD or LRE: All modelled noise sources in the SeaRoad and TTLine areas of 
the port and all dredging and reclaim noise sources operational (using loadout area A with BHD 
barge) as follows:- 
SeaRoad 

• X2 highlift forks 
• X4 Terberg movers 
• X2 light vehicles 
• X1 small forklift 

TTLine 

• X4 Terberg movers 
• X10 light vehicles 
• X2 Refrigeration containers 
• X1 small forklift 

Dredging and Reclaim (BHD) 

• X1 BHD 
• X1 unloading excavators 
• X2 unload articulated trucks 
• X1 stockpile excavator 
• X1 stockpile dozer 
• X1 reclaim excavator 
• X1 reclaim dozer 
• X1 reclaim articulated truck 

Dredging and Reclaim (LRE) 

• X1 LRE 
• X2 unload articulated trucks 
• X1 stockpile excavator 
• X1 stockpile dozer 
• X1 reclaim excavator 
• X1 reclaim dozer 
• X1 reclaim articulated truck 

 
NB: During reclaim activity 2 reclaim trucks would be operational, however, only 1 is expected to 
be on-site in any 10-minute period. Therefore only 1 was modelled. 
Non-standard hours 

Dredging only: BHD dredging operations without reclaim activity. This represents evening and 
night time work for the BHD option, where the dredging, unloading and materials management 
area are operational but the existing port and reclaim works are not. 
Dredging only with port ops (Sundays): BHD dredging operations without reclaim activity and 
SeaRoad and TTLine areas of the port operational.  
 
NB: Modelling of BHD dredging using loadout area B was also conducted with predicted noise 
levels from Loadout Area A varying by less than 1 dBA, as such these results are not presented 
for ease of clarity in the discussion. 
 
Figure 3-5 to Figure 3-8 provide model plan views with the noise sources marked. Figure 3-9 to 
Figure 3-12 provide wireframe model views from the west south-west. 
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Figure 3-5: Model plan view, All sources with BHD. 
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Figure 3-6: Model plan view, dredging and reclaim with BHD. 
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Figure 3-7: Model plan view, dredging and reclaim with LRE. 
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Figure 3-8: Model plan view, SeaRoad and TTLine.  
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Figure 3-9: Wireframe model view, all sources with BHD from the west south-west. 
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Figure 3-10: Wireframe model view, dredging and reclaim with BHD, from the west south-west. 
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Figure 3-11: Wireframe model view, dredging and reclaim with LRE from the west south-west. 
 



             

TasPorts – Devonport East Reconfiguration Project dredging and reclaim environmental noise assessment. 
 
                       

5324_AC_R_TasPorts - Devonport East Reconfiguration Project dredging and reclaim environmental noise assessment 
20 October 2021 Page 26 of 43 

Commercial - in - Confidence 

 
Figure 3-12: Wireframe model view, SeaRoad and TTLine, from the west south-west. 
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3.3.4 Modelling results and discussion 

3.3.4.1 Predicted noise emission levels 

Standard hours 

Table 3-3 presents predicted noise emission levels at the 16 receiver locations from the 2 
standard hours modelling scenarios. Predictions under neutral and worst-case weather are 
presented. Where predicted noise levels exceed the standard hours NML outlined in section 3.2, 
they are highlighted in orange. A breakdown of the contribution from each source area at the port, 
i.e. dredging and reclaim, Searoad operations and TT line operations is also provided. Where the 
NML is exceeded, the highest contributing source area is highlighted in grey 

Predicted sound pressure levels (dBA) standard hours 

Receivers Met 
BHD LRE 

Total 
Source area contributions 

Total 
Source area contributions 

D and R Searoad TT Line D and R Searoad TT Line 

R1 neu 46 46 32 26 46 46 32 26 

wcw 50 50 38 32 50 49 38 32 

R2 neu 49 49 33 26 49 49 33 26 

wcw 52 51 38 32 52 51 38 32 

R3 neu 47 47 34 29 48 47 34 29 

wcw 50 50 39 34 51 50 39 34 

R4 neu 48 48 30 27 48 48 30 27 

wcw 52 52 35 32 52 52 35 32 

R5 neu 57 57 41 33 57 57 41 33 

wcw 60 60 45 38 59 59 45 38 

R6 neu 47 47 35 31 46 45 35 31 

wcw 51 51 39 36 50 50 39 36 

R7 neu 50 49 45 35 50 48 45 35 

wcw 54 52 48 39 54 52 48 39 

R8 neu 46 46 35 26 44 44 35 26 

wcw 51 50 39 31 49 48 39 31 

R9 neu 48 39 45 43 47 39 45 43 

wcw 51 44 48 45 51 43 48 45 

R10 neu 47 39 44 42 46 35 44 42 

wcw 50 44 47 45 50 40 47 45 

R11 neu 56 43 49 55 56 40 49 55 

wcw 58 48 52 56 58 45 52 56 

R12 neu 52 39 43 51 52 33 43 51 

wcw 54 44 46 53 54 38 46 53 

R13 neu 52 40 42 51 51 38 42 51 

wcw 54 46 46 53 54 43 46 53 

R14 neu 47 46 38 34 46 44 38 34 

wcw 52 51 43 39 51 49 43 39 

R15 neu 46 45 34 29 45 44 34 29 

wcw 51 50 39 34 50 49 39 34 

R16 neu 50 46 45 44 49 43 45 44 

wcw 55 51 50 48 54 49 50 48 

 Exceeds standard hours NML (50 dBA).  highest contributing source area. 

Table 3-3: Predicted noise emission levels for standard hours. 
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Non-standard hours 

Table 3-4 presents predicted noise emission levels at the 16 receiver locations from the 2 non- 
standard hours modelling scenarios. Predictions under neutral and worst-case weather are 
presented. Where predicted noise levels exceed the non-standard hours NML and non-standard 
hours NML for Sundays outlined in section 3.2, they are highlighted in pink and orange 
respectively. For the Sunday non-standard hours operation a breakdown of the contribution from 
each source area at the port, i.e. dredging, Searoad operations and TT line operations is also 
provided. Where an NML is exceeded the highest contributing source area is highlighted in grey 

Predicted sound pressure levels (dBA) non-standard hours (BHD) 

Receivers Met 
Dredging only Dredging and port ops (Sunday) 

Total Total 
Source area contributions 

Dredge Searoad TT Line 

R1 neu 45 45 45 32 26 

wcw 49 49 49 38 32 

R2 neu 48 49 48 33 26 

wcw 51 51 51 38 32 

R3 neu 46 47 46 34 29 

wcw 49 50 49 39 34 

R4 neu 46 46 46 30 27 

wcw 49 49 49 35 32 

R5 neu 54 55 54 41 33 

wcw 57 57 57 45 38 

R6 neu 45 45 45 35 31 

wcw 49 50 49 39 36 

R7 neu 45 48 45 45 35 

wcw 49 52 49 48 39 

R8 neu 44 45 44 35 26 

wcw 49 49 49 39 31 

R9 neu 36 47 36 45 43 

wcw 41 50 41 48 45 

R10 neu 38 47 38 44 42 

wcw 43 50 43 47 45 

R11 neu 42 56 42 49 55 

wcw 47 58 47 52 56 

R12 neu 39 52 39 43 51 

wcw 44 54 44 46 53 

R13 neu 39 51 39 42 51 

wcw 44 54 44 46 53 

R14 neu 44 45 44 38 34 

wcw 49 50 49 43 39 

R15 neu 43 44 43 34 29 

wcw 48 49 48 39 34 

R16 
neu 45 49 45 45 44 

wcw 50 54 50 50 48 

 Exceeds non-standard hours excluding Sunday NML (35 dBA). 
 Exceeds non-standard hours on Sunday NML (45 dBA).  highest contributing source area. 

Table 3-4: Predicted noise emission levels for non-standard hours. 
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From the above:- 

• The difference in overall noise levels between land based and marine based dredging 
methodologies are negligible during standard operating hours when all sources at the port 
are operating 

• Predicted levels from port and dredging activities during standard operating hours are 
above the adopted NML in several locations but, are well within acceptable LAeq levels 
with reference to the ambient noise environment (see section 3.1). 

• With LRE dredging limited to standard operating hours, the potential for community 
annoyance outside these hours is eliminated. 

• Employing a BHD is expected to significantly impact receivers R1 – R8 and R14 – R16 
outside standard operating hours. On Sunday when concurrent port activities occur, 
impact is not expected to be excessive despite levels exceeding the NML with predicted 
levels within typical ambient noise levels (see section 3.1). 

• BHD operations without reclaim activity during non-standard hours has the potential to 
cause sleep disturbance. 

• Under the standard operating hours scenarios, the applicable NML is exceeded at R2 and 
R5 due to dozer and excavator activity at the reclaim and stockpile areas while the dozers 
and dredge (BHD or LRE) are dominant at R5 and R7. At R11 – R13 this is predominately 
due to existing activity at TTLine. At R7 it is a combination of the dredge and SeaRoad 
activity. 

 
NB: The standard hours ‘highly affected’ NMLs of 75 and 65 dBA aren’t exceeded. 
 
NB: Receivers R5 and R7 are located on the truck entry/exit route for the port in East Devonport. 
As such, the NML under standard operating hours for this project is likely to be very conservative 
for this location with traffic noise levels above 55 dBA likely during standard operational times 
and on Sundays. 
 
3.3.4.2 Predicted noise emission contours 

Using the environmental noise model, noise contour maps were generated to assist in the 
visualisation of noise propagation from the site to the surrounding environment. The contours 
shown consider the following and are predictions of noise levels 1.5 m above ground height. The 
relevant NML contour is highlighted in turquoise on each map:- 
Standard hours 

• All sources with BHD scenario under neutral weather. 

• All sources with BHD scenario under worst case weather. 

• All sources with LRE scenario under neutral weather. 

• All sources with LRE scenario under worst case weather. 
Non-standard hours 

• Dredging only with BHD scenario under neutral weather. 

• Dredging only with BHD scenario under worst case weather. 

• Dredging only with BHD and port ops (Sundays) scenario under neutral weather. 

• Dredging only with BHD and port ops (Sundays) scenario under worst case weather.
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Figure 3-13: Predicted noise emission contours, All Sources with BHD, neutral weather. 
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 Figure 3-14: Predicted noise emission contours, All Sources with BHD, worst case weather. 
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Figure 3-15: Predicted noise emission contours, All Sources with LRE, neutral weather. 
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 Figure 3-16: Predicted noise emission contours, All Sources with LRE, worst case weather. 
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Figure 3-17: Predicted noise emission contours, Dredging with BHD, neutral weather. 
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Figure 3-18: Predicted noise emission contours, Dredging with BHD, worst case weather. 
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Figure 3-19: Predicted noise emission contours, Dredging only with BHD and port operations, neutral weather. 
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Figure 3-20: Predicted noise emission contours, Dredging only with BHD and port operations, worst case weather. 
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3.4 Conclusions and recommendations 

From the results presented in section 3.3 above the following is noted in relation to the potential 
for excessive environmental noise impact:- 
Standard operating hours 

LRE or BHD operation with reclaim 

• The results indicate that dredging and reclaim activity is unlikely to result in excessive 
terrestrial environmental noise impact during standard operating hours. During 
dredging and reclaim activity, 9 receivers saw exceedances of the standard hours NML 
with a BHD operating and 5 with an LRE. However, the levels predicted where well 
within typical LAeq levels measured during ambient monitoring (see section 3.1 above). 
This is considered to be a reflection of the conservative nature of the NML adopted in 
light of existing noise levels from the operating port. As such excessive impact isn’t 
indicated and further management of noise during standard hours isn’t deemed 
necessary.  

Non-standard operating hours  

BHD operation without reclaim 

• Levels generated by dredging activity outside of standard operating hours are likely to 
exceed the NML across a wide area and potentially be well above existing ambient 
levels (see section 3.1 above). This has the potential to generate significant community 
annoyance with sleep disturbance indicator levels exceeded at a number of locations. 
Given this, any contractor considering 24-hr dredging as a component of the project 
would need to develop a Noise Management Plan in accordance with the NSW EPA 
Draft Construction Noise Guideline[1]. This would potentially include: 

o Establish best work practices for adopting quieter work methods. 
o Regular noise monitoring to identify and address adverse noise impacts to the 

surrounding environment. 
o Regular inspection and maintenance of work equipment. 
o Effective notification of stakeholders to manage community expectations. 
o Use of barriers (natural or otherwise), quieter equipment, restricting movement 

or scheduling respite periods and varying intensity of works. 
o Establishment of a community representative and complaints register. 

 
Tarkarri Engineering notes the LRE would have the lowest noise impact given the above 
modelling results but notes a significantly shorter project duration if a BHD were used due to 
economic necessity of running continuously, see above discussion in Section 3.2 
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4 Underwater noise 
Three significant sources of potentially significant underwater noise generation were identified as 
part of the proposed dredging program at berth 3 for the East Devonport Reconfiguration Project 
as follows:- 
 

• BHD or LRE bucket action 
• Drum cutter action on bedrock 
• Hydro hammer action on bedrock 

 
Additional noise sources associated with the BHD or LRE including engine noise and barge 
loading are expected to be at levels well below the noise sources listed above and are therefore 
not considered here.   
 
4.1 Criteria 

Criteria for assessment of underwater noise considered here will be on the basis of behavioral 
disturbance threshold values for marine mammals (i.e. cetaceans and pinnipeds). On the basis 
of published literature[8][9], the following threshold value is used here for assessment purposes:- 

• 120 dB re 1 μPa: minor disturbance 

• 140 dB re 1 μPa: significant disturbance 
 
There is a high degree of uncertainty in the development of behavioral responses thresholds[10] 
and given this the above values are conservative. The above criteria apply to continuous to semi-
continuous noise (as is expected from the dredging activity considered here). Physiological 
effects are not addressed with the noise sources identified here considered highly unlikely to 
generate sound levels above physiological effect thresholds for marine mammals, reptiles and 
fish[8][11]. 
 
NB: Significant shipping activity is present in the Mersey River associated with normal port 
activity. It is likely that during ship movements in the river to the north of the dredging area sound 
levels well in excess of the threshold levels discussed above, and potentially in excess of the 
sound levels generated by the dredging sources listed, would be generated.  
 
4.2 Source sound levels 

Source sound levels were developed from published literature in relation to underwater 
measurement of dredging noise[12][13]. Data directly relating to a drum cutter or hydro hammer 
generated underwater sound was not available in the literature and us such source sound levels 
relating to a cutter dredger action and rock fracturing were utilised.  

Noise source sound levels 
Noise source Source Level  Unit 
BHD or LRE dredging 179 dB re 1 μPa @ 1m 
Cutter dredger (drum cutter) 187 dB re 1 μPa @ 1m 
Rock fracturing (hydro hammer) 175 dB re 1 µPa @ 1m 

Table 4-1: Underwater noise source sound levels. 
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4.3 Predicted sound level results and discussion 

The prediction of sound levels within increasing distance from sources was conducted utilising a 
20log(R) spreading function for a shallow water environment[8][13][14] where R is the distance from 
source in metres. The resulting predicted sound levels are presented in Table 4-2 below for given 
distances from each of the three identified noise sources associated with the dredging to be 
conducted at Berth 3, East Devonport. Levels highlighted in green indicated the distance at which 
predicted levels drop below the 120 dB re 1 μPa criterion level and those highlighted in orange 
the distance at which levels drop below the 140 dB re 1 μPa criterion level.  

Predicted sound levels (dB re 1 μPa) at distance from source (m) 
Distance from source BHD dredging Cutter dredger Rock Fracturing 
20 153 161 149 
40 147 155 143 
60 144 152 140 
80 141 149 137 
100 139 147 135 
200 133 141 129 
300 129 137 125 
400 127 135 123 
500 125 133 121 
600 123 131 119 
700 122 130 118 
800 121 129 117 
900 120 128 116 
1000 119 127 115 
1500 115 123 111 
2000 113 121 109 
2500 111 119 107 
3000 109 117 105 

Table 4-2: Predicted underwater source sound levels at distance. 
 
From the above:- 

• Predicted levels are below the 120 dB re 1 μPa criterion level at distance of less than 1 
km for the BHD or LRE bucket action and hydro hammer noise sources. For the drum 
cutter levels drop below the criterion level at distances greater than 2 km. 

• Predicted levels are below the 140 dB re 1 μPa criterion level at distance of less than 300 
m for all sources.   

 
4.4 Conclusions and recommendations 

From the above analysis in relation to potential underwater noise emissions from proposed 
dredging activity at east Berth 3 of the Port of Devonport, Tarkarri Engineering provides the 
following noise management recommendations with a view to finding the optimal balance of 
economic, environmental and social benefits and costs:- 

• Where marine mammals or reptiles (i.e. cetaceans, pinnipeds and sea turtles) are 
identified within 300 m of the dredging activity should cease until the animal/animals have 
moved outside of the 300 m zone. The operators should employ a spotter on the dredge 
to manage this risk. 
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• To condition animals (i.e. fish) in the vicinity of the  BHD or LRE to underwater noise 
generated by operations,  prior to  commencement of  any works  (either at 
commencement of the project or following any cessation of dredging works) the BHD or 
LRE engine should be started on idle (as far as practically possible) and ramped up over 
an approx. 10-minute  period. 

 
As a visual aid Figure 4-1 below provides an aerial view of the Port of Devonport and surrounds 
with the 300 m (in orange) zone discussed above marked on the Mersey River.
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Figure 4-1: Aerial view with cease work zone upon siting of marine mammal or reptile species.

Dredging area 
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1 BACKGROUND 

As part of the long-term port management plan for the Port of Devonport, TasPorts has committed to 

the reconfiguration of the Devonport East berths to facilitate the arrival of two new vessels for TT-Line 

and a second new SeaRoad vessel, expected to arrive in 2021. The proposed reconfiguration involves 

dredging of a small area of seabed in eastern berth 3 to accommodate the larger TT-Line vessel and 

altered berthing arrangements (Figure 1). Several new pylons will also be installed around the berth to 

support a new wharf. The dredge spoil may be used to reclaim land as part of the construction of a new 

roll-on roll-off (Ro-Ro) ramp accessing the stern of the new vessel.  

 

Figure 1. Proposed reconfiguration of the eastern sector of the Port of Devonport. This option was 
selected after consideration of five different reconfigurations options. The proposed area to be dredged 
is shaded in green. The proposed reclamation area is shaded in brown.  
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2 OBJECTIVES OF THE SEDIMENT SAMPLING AND ANALYSIS REPORT 

This report describes the methods and results of sediment sampling carried out across the proposed 

dredge area in eastern berth 3 in order to identify contamination that may pose a risk to human health 

or the environment during dredging, de-watering and reuse of sediments in land reclamation. Methods 

are described briefly in this report, with a focus on where methods deviated from the original sediment 

sampling and analysis plan (hereafter SAP; Marine Solutions 2019). A thorough detailed description of 

the methods is provided in the SAP. The results of the sediment analyses are presented, and the 

sediment classified according to the: 

• National Assessment Guidelines for Dredging (NAGD; NAGD 2009) 

• National Environment Protection (Assessment of Site Contamination) Measure 2013 (NEPM) 

• ANZECC/ARMCANZ Sediment and Water Quality Guidelines (ANZECC) 

• Tasmanian EPA Information Bulletin No. 105 (IB-105)   

The NADG is relevant to classifying the sediment for appropriate management during dredging activities.  

The NEPM provides a framework to assess risk of sediment contaminants to human health and the 

terrestrial environment with re-use of the dredged material in the reclamation. The health investigation 

levels (HILs; for most contaminants) and ecological screening levels (ESLs; for petroleum hydrocarbons) 

for commercial / industrial sites provide the relevant thresholds in this context.  

The ANZECC sediment quality guidelines provide information on the risk of contaminants to the marine 

environment, both during dredging and as runoff from the reclaimed area. Screening levels of the NAGD 

are based on the ANZECC sediment quality guidelines. ANZECC water quality guidelines are relevant to 

assessment of contaminants in elutriate and porewater samples.  

The EPA IB-105 is relevant for use of the dredge material in the reclamation or if it needs to be disposed 

of in landfill.  

Since the NAGD is the most relevant document for sampling sediment in a proposed dredge area, the 

guidelines formed the basis of the sampling. Data quality objectives for the sampling program were 

therefore: 

• To collect and retain the required number of cores and samples to assess contamination 

levels in accordance with the NAGD  

• To collect and retain the required number of quality assurance/quality control (QA/QC) 

samples to assess data quality in accordance with the NAGD 
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• To analyse the samples at a NATA-accredited laboratory in accordance with laboratory 

QA/QC procedures and in accordance with the NAGD analysis procedures 

3 DREDGING PROPOSAL 

3.1 DREDGE AREA  

The proposed area to be dredged is on the eastern shore of the inner harbour of the Port of Devonport 

at the southern end of eastern berth no. 3 (Figure 1; approximate central point -41.185101°, 

146.366775° WGS84). The surface area of the proposed dredge area is 4,740 m2.  

3.2 DREDGING DEPTH 

The proposal is to dredge within the area to -8.0 meters below chart datum (i.e. the water level during 

the lowest tide which can be predicted under average meteorological conditions and any combination of 

astronomical conditions). 

3.3 VOLUME TO BE REMOVED 

16,992 m3 wet dredge material is expected to be removed in the current project. 

3.4 TYPES OF SEDIMENT 

3.4.1 Expected composition of dredge material  

Based on available geotechnical data and information from previous dredging projects, the estimated 

composition of the wet dredge material to be removed is around 25% fractured and consolidated 

dolerite rock (approximately 4,000 m3), and 75% sediment (approximately 13,000 m3). Additional 

geotechnical profiles were conducted in and around the dredge area at the end of September 2019, 

with results expected late October 2019.  

3.4.2 Expected composition of sediment  

Past studies have indicated that the sediment accumulating in the inner harbour consists predominantly 

of fine particles of silt (2 - 60 µm; 45 - 50%) and clay (<2 µm; around 20%), with 10 - 40% sand (TasPorts 

2014, Bolch and Chidgey 2014, Marine Solutions 2016). Sites towards the middle of the channel 

generally have a higher proportion of sand (up to 80%), while sites closer to the margins have a higher 
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proportion of finer particles (TasPorts 2014). The organic content of sediments in the inner harbour was 

generally low in past surveys, with less than 5% total organic carbon (TasPorts 2013). 

Site BE03, sampled in 2013, is closest to the proposed dredge area and consisted of 20% clay, 45% silt 

and 35% sand. The proposed dredge area extends to the shore and is close to the small reclaimed 

peninsula, so may be sheltered from strong water currents.  

 

4 SEDIMENT SAMPLING  

4.1 SAMPLING DATES  

Sediment sampling was conducted on the 11th – 12th of September 2019.  

4.2 SAMPLING METHODS 

Sediment coring was conducted using a vibra-corer operated by Quaternary Resources Pty Ltd. The 

VR300 vibracore unit was deployed from a land-based, 100 tonne crane and powered from a shore-side 

5 kVA 3-phase power generator (Figure 2). The corer was capable of extracting sediment cores up to 

approximately 3 m. A flat plastic liner was inserted into the core barrel and a core catcher fixed to the 

end of the barrel, securing the liner. The core catcher retained the sediment inside the barrel when the 

corer reached maximum penetration or refusal and was withdrawn from the seabed. Once the vibra-

corer was recovered and lying horizontally, the core catcher was removed and the plastic liner 

containing a continuous, undisturbed sample of the seabed sediments was pulled out of the core barrel.  

The sediment ‘sausage’ was then opened in situ to photograph, log and sample the recovered 

sediments. Deployment, coring and recovery typically took around 30 minutes per site, with the actual 

coring time about <1 - 3 minutes.   
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Figure 2. Crane deployed Vibra-core coring process. Clockwise from top-left: crane deployment of Vibra-
core unit, submersion and positioning of Vibra-core unit onto riverbed, sediment core removal, and 
plastic wrapped sediment core prior to in sediment sampling. 
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4.3 SAMPLING SITES AND NUMBER OF CORES 

Fourteen sites were sampled within the proposed dredge area (Figure 3). Sites included ten randomly 

located points (EB3_1 to EB3_10) and four corner points representing the spatial extremes of the dredge 

footprint (EB3_NW, EB3_NW, EB3_SE, EB3_SW).  

Single cores were collected at each site, with triplicate cores taken at two sites (EB3_3: EB3_3a, EB3_3b, 

EB3_3c, and EB3_10: EB3_10a, EB3_10b, EB3_10c) to identify potential within-site variability. Three 

cores were required at site EB3_SE to collect enough sediment for analyses.   

The location of the coring sites was determined using a compass bearing and distance calculated from a 

point near the crane.  

Several sites needed to be moved some meters away from the location described in the SAP due to 

logistics of accessing the site around infrastructure (barge and mooring lines). Final coordinates are 

provided in Table 10.  
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Figure 3. Sites where sediment cores were taken. Shaded area represents the approximate margins of 
the dredge footprint.  

4.4 SEDIMENT SAMPLING 

Sediments were retrieved from the core and transferred to sample jars provided by the analytical 

laboratories. The large number of tests being run meant that almost one meter of the sediment core 

was required to fill all the jars. Longer cores were therefore divided into 0 – 1 m, 1 – 2 m and 2 – 3 m. 

Sediment from 0 – 1 m along the core were analysed from all sites, with sediment from 1 – 2 m analysed 

from two sites (EB3_6d, EB3_9d). A complication in logistics meant that elutriate sampling was not 

conducted for the latter samples. Sediment below 2 m (i.e. 2 - 3 m below the sediment-water interface) 

was below the depth to which dredging would be conducted (-8 m below chart datum) and therefore 

were not analysed. This sediment has however been stored frozen and will be retained until this 

sediment sampling report has been finalised.  
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4.5 CONTAMINANTS ANALYSIS 

Sediment samples were analysed by a NATA accredited laboratory (ALS Environmental, Sydney and 

Brisbane) for the parameters in Table 1, according to the procedures outlined in the SAP.  

Raw data are provided in this report along with summary statistics, including the 95% upper confidence 

limits (hereafter 95%UCL; modified-t UCL adjusted for skewness, calculated in ProUCL). For types of 

contaminants with values exceeding screening levels or thresholds, summary statistics are provided for 

the randomly selected sites (i.e. excluding corner sites) with triplicate cores averaged (i.e. one sample 

per site). The corner sites were additional to the random set of sites required by the NADG and were 

intended to ensure that the sampling represented sediment across the full spatial extent of the dredge 

area. They are therefore not required for calculation of 95%UCL for comparison against screening and 

threshold levels.  

 

  



 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 16 

Table 1. List of analytes, methods and limits of reporting 

Parameter Method Limit of reporting 

Metals by ICPMS (15 metals + 
low level Hg) 

USEPA 6010, USEPA 
6020, 
APHA 3112 Hg - B, In 
house  

0.01 - 50 mg/kg, 1 % 

OC/OP/PCB/PAH ultra trace USEPA 8270D, USEPA 
8081 / 8082, USEPA 
8141, In house 

0.25 - 10 μg/kg, 1 % 

Organotins USEPA 8270D 0.5 - 1 μgSn/kg 

TRH ultra trace in sediments USEPA 8270D 3 - 5 mg/kg 

Particle Size Analysis by 
Hydrometer: AS1289 Sieves and 
Classification 

AS1289.3.6.3 - 2003 1% 

Total Organic Carbon (TOC) in 
Soil 

In house 0.02% 

Chromium Suite for Acid 
Sulphate Soils 

Ahern et al 2004 0.01 % CaCO3, 2 - 10 mole H+ / t, 0.5 -, 
0.005 -0.02 % S, 1 kg CaCO3/t, 0.1 pH 
Unit, 0.01 -0.02 % pyrite S 

Elutriates (As, Ni, TBT) USEPA 6020, USEPA 
8270D 

0.5 μg/L, 2 ngSn/L 

TCLP Leachate (As, Mn) USEPA 6020 0.5 μg/L 

Porewater (As, Ni) USEPA 6020 0.5 μg/L 

 

4.6 QUALITY CONTROL 

4.6.1 Field QC 

The NAGD requires that fine scale variability of the sediment physical and chemical characteristics is 

assessed at 10% of locations. A field triplicate, i.e. three separate cores taken at the same location, was 

collected at two sites (EB3_3 and EB3_10). 

The NAGD requires that laboratory variation be assessed at 5% of locations, with samples thoroughly 

mixed then sent to a second (reference) laboratory for analysis. Laboratory variation was therefore 

assessed based on the sediment from one sample (EB3_10b). 
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4.6.2 Laboratory QC 

Sediment samples were analysed by ALS. The analytical requirements of the NADG and NEPM can be 

achieved by the ALS group of laboratories. Laboratories within the group are equipped, qualified, 

experienced and capable of performing analyses for all the analytes listed in Table 1.  

ALS detection limits (LOR) and analytical methods are shown in Table 1. All methods will achieve the 

required practical quantitation limits listed in Table 1 of the NADG.  

ALS provides laboratory control samples, method blanks, matrix spikes, laboratory duplicates and 

surrogates (where applicable) at frequencies at or above the National Environment Protection 

(Assessment of Site Contamination) Measure guidelines (2013 revision).  

In accordance with the NADG, sediment from one core was sent to both ALS Environmental and a 

second laboratory to determine inter-laboratory variation. Sediment particle size, acid sulfate soil 

(chromium suite), porewater and TCLP leachate were analysed at Environmental Analysis Laboratory 

(Southern Cross University, NSW) as the second laboratory due to limitations in laboratory capabilities. 

Inter-lab variation of other parameters was determined with Analytical Services Tasmania. Results of the 

laboratory quality control are provided in the appendix of this report.  

 

5 RESULTS 

5.1 CORE LENGTHS 

Core lengths varied across the sampling area from 0.68 m to a maximum coreable length of 2.75 m 

(Table 11). Cores tended to be shorter in the southwestern corner and longest to the western part of the 

dredge area.  

5.2 FIELD OBSERVATIONS OF SEDIMENT CHARACTERISTICS 

Sediments generally consisted of dark sediments and mud through to underlaying clays (Table 11).  

No strongly defined layers were observed, however gradual transitions to clay were observed in some 

cores. Several cores returned with rock rubble forming the plug at the lower end.  

No strong, discernible odour was apparent from any of the cores. 
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The only animal observed in the cores was a heart urchin near the surface of the core taken at site 

EB3_SW (Figure 4).  

 

Figure 4. Heart urchin observed in the core from site EB3_SW. 

 

5.3 PHYSICAL CHARACTERISTICS OF SEDIMENT 

5.3.1 Sediment particle size 

Sediment particle size varied little across the dredge area with most samples primarily silt (2 – 60 µm) 

and sand (0.06 – 2 mm; Figure 5, Table 2). The contribution of clay (<2 µm) was lower, averaging around 

14%, and varying from 6% to 21%. The two eastern-most sites had high contributions of gravel (> 2 mm), 

with more than 50% in the sample from site EB3_NE and just over 30% at site EB3_SE.  
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Figure 5. Sediment particle size distribution among sites. 

 

5.3.2 Carbon content 

The percentage of total organic carbon in the cores was generally low and varied from 0.36 % to 2.38% 

(Table 2). There were no strong spatial patterns in the variation of organic carbon, other than somewhat 

lower concentrations in the sites towards the centre of the channel. Despite this, the sample from site 

EB3_SE, in the more sheltered southeastern corner was an outlier, with the lowest concentrations of 

organic carbon (0.36%; all other sites between 1.22% and 2.38%). 
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Table 2. Organic carbon content and particle size distribution of the sampled sediment. 

Site 
Total 

Organic 
Carbon (%) 

Sediment particle size (%) 

Cobbles 
(>6cm) 

Gravel 
(>2mm) 

Sand  
(0.06-2.00 

mm) 

Silt  
(2-60 
µm) 

Clay  
(<2 µm) 

EB3_1 2.05 1 1 33 49 18 

EB3_2 1.96 1 1 49 34 17 

EB3_3a 1.38 1 14 46 26 14 

EB3_3b 2.12 1 1 56 31 12 

EB3_3c 1.27 1 1 61 27 12 

EB3_4 1.34 1 1 54 29 16 

EB3_5 1.34 1 1 28 51 21 

EB3_6 1.52 1 1 42 42 16 

EB3_6d 2.50 1 1 36 49 15 

EB3_7 2.38 1 1 55 33 12 

EB3_8 1.22 1 1 53 32 14 

EB3_9 1.72 1 1 29 51 20 

EB3_9d 2.19 1 1 31 53 16 

EB3_10a 2.02 1 1 41 42 17 

EB3_10b 2.21 1 1 40 46 14 

EB3_10c 2.22 1 1 49 39 12 

EB3_NE 1.92 1 56 25 12 7 

EB3_NW 1.80 1 1 68 25 6 

EB3_SE 0.36 1 33 31 21 15 

EB3_SW 1.46 1 1 43 42 15 

 

 

5.4 SEDIMENT CONTAMINANTS 

Sediments of the dredge area exhibited low-level contamination for most metals and metalloids (section 

5.4.1). Of those tested, only nickel was consistently above the screening levels of the national dredging 

guidelines (NADG) and breached the high NADG threshold in one sample (section 5.4.1.1). In this 

sample, concentrations of nickel in elutriate and porewater analyses were between the ANZECC default 

guideline values for 99% and 95% of species protection. Porewater concentrations of nickel were also 

between 99 and 95% values in the two samples from deeper sediment (1 – 2 m). The concentration of 

nickel and other contaminants in all other samples were below the threshold for 99% species protection.  
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Concentrations of chromium exceeded the IB-105 threshold for fill material (level 1) in three of the 

random samples and was additionally high at the corner site EB3_SE (section 5.4.1.3). 

Mercury and manganese also exceeded NADG and IB-105 thresholds in isolated samples and are 

discussed in sections 5.4.1.2 and 5.4.1.4 respectively. 

The horizontal pattern of contaminants revealed that concentrations of several metals and metalloids 

were highest in the site at the southeastern corner of the dredge area (site EB3_SE). These included 

chromium, copper, nickel, zinc, cobalt, selenium and vanadium. Of these, only concentrations of 

chromium and nickel were above NADG screening levels, with the concentration of nickel above the 

NADG high threshold.  

In terms of the vertical pattern of contaminants, the two samples from the deeper sediment (1 – 2 m 

from sediment surface) exhibited the lowest concentrations of almost all metals, including selenium, 

cobalt, arsenic, copper, lead, nickel, chromium, vanadium and zinc. On the other hand, the porewater 

concentration of nickel in the deeper samples was elevated compared to most other samples (between 

ANZECC DVGs for 99% and 95% of species protection). Total PAHs also tended to be towards the higher 

end of the measured range in both deeper samples, albeit still far below relevant thresholds.  

Sediments sampled from the dredge area were below all thresholds for pesticides, petroleum 

hydrocarbons, organotin compounds (e.g. TBT), polychlorinated biphenyls (PCBs) and polynuclear 

aromatic hydrocarbons (PAHs).  

All contaminants were below NEPM (2013) health investigation levels (HILS) for soil contaminants and 

ecological screening levels (ESLs) for petroleum hydrocarbons.  

The results of the sediment analysis in the latest sampling program were generally very similar to past 

sediment sampling programs in the Port of Devonport (summarized in Marine Solutions 2019). 

5.4.1 Metals and metalloids 

5.4.1.1 Nickel 

Concentrations of nickel were above the NADG screening level (21 mg / kg) in most samples (except 

EB3_SW, EB3_6d, EB3_9d; Figure 6, Table 3, Table 4). In addition, the nickel concentration in one sample 

was above the high NADG threshold and the IB-105 threshold for fill material (EB3_SE). In this sample 

(EB3_SE), as well as in the two samples from deeper sediment (1 – 2 m), the concentration of nickel in 
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porewater was between the ANZECC default guideline values (DGV) for 99% and 95% of species 

protection (Table 4), while the concentration in the elutriate was well below ANZECC DGVs. The 

concentration of nickel in all other porewater and elutriate samples were below the DGV for 99% 

species protection. The concentration of nickel in all samples was well below NEPM (HILS) thresholds. 

Concentrations of nickel have been similarly elevated in all past sediment sampling programs in the Port 

of Devonport (summarised in TasPorts (2014)). The nickel is believed to derive naturally from the 

Mersey River catchment. The national dredging guidelines also emphasise that sediments in Australia 

commonly have high natural levels of nickel (NADG 2009). 

 

Figure 6. Concentration of nickel in sediments around the dredge area. Horizontal red lines indicate the 
screening (lower line) and high (upper line) levels of the NADG (2009). Orange line indicates the 
threshold for fill material (level 1) in the EPA IB-105. 
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Table 3. Summary statistics for concentrations of nickel in sediment samples from the dredge area. 
Highlighted values exceed NADG screening (yellow) or high (red) levels. Summary statistics are based on 
the randomly sampled sites (i.e. excluding corner sites) and considering one sample per site 
(concentrations from triplicate cores averaged). 

 

Nickel  
(mg / kg) 

One sample per 
site and 

excluding 
corner sites 

Number of samples 10 

Minimum 23.8 

Maximum 43.6 

Mean 30.2 

Geometric mean 29.4 

Standard deviation 8.1 

Standard error of the mean 2.6 

Coefficient of variation 0.3 

Skewness 1.1 

95% Modified-t UCL adjusted for skewness 35.1 

NADG 
Screening level 21 

High level 52 

IB-105 
Level 1 60 

Level 2 600 

NEPM HILS – Commercial / Industrial 6,000 
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Table 4. Concentrations of nickel in elutriates and porewater from sediment in the dredge area. Note 
that concentrations are in µg / L, compared to mg / kg for the total concentrations in Table 12. ANZECC 
default guideline values for for nickel concentrations in water are 7 μg / L for 99% species protection and 
70 μg / L for 95% species protection. The highlighted value therefore represents a sample with a 
porewater nickel concentration between 99% and 95% species protection. 
 

Nickel 

Elutriates (µg / L) 
Porewater (µg / L) 

Dissolved Total 

EB3_1 0.8 0.9 2.1 

EB3_2 0.5 0.5 2.1 

EB3_3a 0.5 0.5 1.7 

EB3_3b 0.5 0.5 3.8 

EB3_3c 0.5 0.5 2.8 

EB3_4 0.5 0.5 1.7 

EB3_5 0.7 0.5 4.7 

EB3_6 0.5 0.5 2.4 

EB3_6d - - 9.5 

EB3_7 0.5 0.6 1.4 

EB3_8 0.5 0.5 2 

EB3_9 1.4 1.6 1.8 

EB3_9d - - 10.9 

EB3_10a 0.5 0.9 2.2 

EB3_10b 0.5 0.7 1.5 

EB3_10c 0.5 1 1.2 

EB3_NE 1.5 0.5 1.5 

EB3_NW 0.5 1.4 1.1 

EB3_SE 2 2.3 26 

EB3_SW 0.6 0.5 2.8 
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5.4.1.2 Mercury 

Mercury was slightly above the NADG screening level in one sample (EB3_4; Figure 7, Table 12). The 

95%UCL was below the NADG screening level.  

The concentration of mercury in all samples was well below IB-105 and NEPM (HILS) thresholds. 

 

Figure 7. Concentration of mercury in sediments around the dredge area. Horizontal red line indicates 
the screening level of the NADG (2009). 
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Table 5. Summary statistics for concentrations of mercury in sediment samples from the dredge area. 
Highlighted values exceed NADG screening (yellow) or high (red) levels. Summary statistics are based on 
the randomly sampled sites (i.e. excluding corner sites) and considering one sample per site 
(concentrations from triplicate cores averaged). 

 

Mercury  
(mg / kg) 

One sample 
per site and 

excluding 
corner sites 

Number of samples 10 

Minimum 0.06 

Maximum 0.16 

Mean 0.08 

Geometric mean 0.08 

Standard deviation 0.03 

Standard error of the mean 0.01 

Coefficient of variation 0.37 

Skewness 2.42 

95% Modified-t UCL adjusted for skewness 0.10 

NADG 
Screening level 0.15 

High level 1 

IB-105 
Level 1 1 

Level 2 30 

NEPM HILS – Commercial / Industrial 730 
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5.4.1.3 Chromium 

The concentration of chromium exceeded the IB-105 maximum total concentration for fill material (level 

1) in three of the random samples and the corner site EB3_SE (Figure 8, Table 12). The mean 

concentration of the random sites was 47 mg / kg, with a 95%UCL of 54 mg / kg, compared to the IB-105 

threshold for fill material of 50 mg / kg (Table 6).  

The concentration of chromium exceeded the NADG screening level in one sample (EB3_SE; Figure 8). 

The 95%UCL was below the NADG screening level.  

The concentration of chromium in all samples was well below NEPM (HILS) thresholds. 

The concentrations of chromium in the current sampling program were very similar to those of the 2014 

sediment sampling program (TasPorts 2014), which returned a mean concentration in the inner harbour 

of 48 mg / kg, with 95%UCL of 52 mg / kg.  

 

Figure 8. Concentration of chromium in sediments around the dredge area. Horizontal red line indicates 
the screening level of the NADG (2009). Horizontal orange line indicates the threshold for fill material 
(level 1) in the EPA IB-105. 
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Table 6. Summary statistics for concentrations of chromium in sediment samples from the dredge area. 
Green-highlighted values exceed the IB-105 levels. Summary statistics are based on the randomly 
sampled sites (i.e. excluding corner sites) and considering one sample per site (concentrations from 
triplicate cores averaged). 

 

Chromium  
(mg / kg) 

One sample per 
site and 

excluding 
corner sites 

Number of samples 10 

Minimum 38.1 

Maximum 69.0 

Mean 47.1 

Geometric mean 46.1 

Standard deviation 11.2 

Standard error of the mean 3.5 

Coefficient of variation 0.2 

Skewness 1.2 

95% Modified-t UCL adjusted for skewness 53.8 

NADG 
Screening level 80 

High level 370 

IB-105 
Level 1 50 

Level 2 500 

NEPM HILS – Commercial / Industrial 3,600 
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5.4.1.4 Manganese 

The concentration of manganese was above the IB-105 threshold for fill material (level 1) of 500 mg / kg 

in two samples (EB3_1, EB3_7; Figure 9, Table 12). The concentration of manganese in these samples 

was far below the upper limits for low level contaminated soil (level 2; 5,000 mg / kg), as were 

concentrations of manganese in TCLP leachates. This said, the concentration of manganese in TCLP 

leachate samples was moderately elevated, with multiple samples exceeding the ANZECC default 

freshwater water quality guideline value recommended for application to slightly to moderately 

disturbed ecosystems (Table 8). The concentrations of manganese in the TCLP leachate were also 

considerably higher that the ANZECC trigger value for manganese in marine waters of 80 µg / L. This 

trigger value is however deemed by ANZECC to be of low reliability due to a limited dataset of 

ecotoxicity studies for manganese. 

The TCLP leachate test simulates the leaching of contaminants into groundwater under conditions found 

in solid waste landfills. The test used a fluid of pH 2.9 to extract the leachate from the samples to reflect 

the strong acidity of landfill conditions. It the current context however, the acidity of the fill material in 

the reclamation is very unlikely to reach this low pH and the leachate concentrations are therefore 

overestimated. The concentration of manganese in the leachate is certainly far below the IB-105 

maximum leachable concentration for low level contaminated soil (level 2) of 25,000 ug / L (with pH 5 

extraction fluid). In addition, elevated concentrations in freshwater leaching from the reclamation will 

be rapidly diluted on reaching the seawater, particularly given the high tidal exchange in the Port of 

Devonport.  

Manganese concentrations were far below NEPM (HILS) thresholds.  

The NADG does not include screening levels for manganese.  
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Figure 9. Concentration of manganese in sediments around the dredge area. Horizontal orange line 
indicates the threshold for fill material (level 1) in the EPA IB-105. The upper threshold for low level 
contaminated soil (level 2) is 5,000 mg / kg. 
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Table 7. Summary statistics for concentrations of manganese in sediment samples from the dredge area. 
Green highlighted values exceed EPA IB-105 threshold for fill material (level 1). Summary statistics are 
based on the randomly sampled sites (i.e. excluding corner sites) and considering one sample per site 
(concentrations from triplicate cores averaged). 

 

Manganese  
(mg / kg) 

One sample 
per site and 

excluding 
corner sites 

Number of samples 10 

Minimum 166.0 

Maximum 683.0 

Mean 296.2 

Geometric mean 265.5 

Standard deviation 169.5 

Standard error of the mean 53.6 

Coefficient of variation 0.6 

Skewness 1.8 

95% Modified-t UCL adjusted for skewness 399.6 

NADG 
Screening level - 

High level - 

IB-105 
Level 1 500 

Level 2 5,000 

NEPM HILS – Commercial / Industrial 60,000 
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Table 8. TCLP leachate results for manganese. Level 2 (TCLP) reflects the IB-105 threshold for low level 
contaminated soil (level 2). ANZECC default guideline values (% protection) for freshwater are also 
provided. Highlighted values exceed the ANZECC DVG recommended for application to slightly to 
moderately disturbed ecosystems (1,900 µg / L; indicated by *). The ANZECC low reliability trigger value 
for manganese in marine waters is 80 µg / L.  

TCLP leachate (µg / L) 
 

Manganese 

EB3_1 3,120 

EB3_2 3,790 

EB3_3a 1,580 

EB3_3b 2,460 

EB3_3c 1,470 

EB3_4 2,060 

EB3_5 1,580 

EB3_6 1,970 

EB3_6d 2,040 

EB3_7 2,550 

EB3_8 2,440 

EB3_9 1,610 

EB3_9d 1,550 

EB3_10a 1,830 

EB3_10b 1,830 

EB3_10c 1,720 

EB3_NE 2,900 

EB3_NW 1,940 

EB3_SE 437 

EB3_SW 2,180 

EB3_6 1-2m 2,040 

EB3_9 1-2m 1550 

Level 2 (TCLP) 25,000 

99% protection 1,200 

95% protection* 1,900 

90% protection 2,500 

80% protection 3,600 
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5.4.1.5 Arsenic 

Unlike previous sampling programs, the concentration of arsenic was not above any screening or 

threshold levels in any sample (Table 12). 

 

 

5.4.2 Pesticides 

The concentrations of all organochloride and organophosphorus pesticides were below practical 

quantification limits (PQLs) in all samples. Results are available in the attached certificate of analysis.  

 

5.4.3 Petroleum hydrocarbons 

The concentrations of all forms of petroleum hydrocarbon were below all screening and threshold levels 

in all samples.  

 

5.4.4 Organotin compounds (e.g. TBT) 

The concentrations of all organotin compounds were below all screening and threshold levels in all 

samples (Table 15).  

Previous sediment sampling programs recovered isolated samples with elevated TBT concentrations. 

Investigation of these samples concluded that they were from isolated flakes of paint from large vessels. 

The highest TBT concentration in the present survey was 2.7 μg / L, which is well below the screening 

level of 9 μg / L.  

 

5.4.5 Polychlorinated biphenyls (PCBs)  

The concentrations of all polychlorinated biphenyls were below all screening and threshold levels in all 

samples (Table 15).  

 

5.4.6 Polynuclear aromatic hydrocarbons (PAHs)  

The concentrations of all polynuclear aromatic hydrocarbons were below all screening and threshold 

levels in all samples (Table 14).  
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5.5 TOXIC DINOFLAGELLATES 

Duplicate samples from the top 20 cm of sediment were collected using a manually operated quad corer 

from two sites on the east and west sides of the RO-RO ferry ramp pontoon (Figure 10). Samples were 

kept chilled and delivered to the laboratory for dinoflagellate cyst (dinocyst) analysis. The presence of 

toxic dinoflagellate cysts was assessed by Professor Gustaaf Hallegraeff at the University of Tasmania; an 

internationally recognised expert in harmful plankton blooms. 

 

Figure 10. Dinocyst sampling sites. 

The four sediment cores analysed contained sparse dinoflagellate cysts, with more in the brown clays of 

the EB3-E samples than the black EB3-W sediments. Scrippsiella was most common (50% of cysts), 

followed by round brown Protoperidinium (28% of cysts), with others (22%) including Protoperidinium 

conicum, Protoperidinium subinerme and round brown presumed green algal spores also present (Figure 

11). No toxic dinoflagellates (i.e. Alexandrium) were detected. 
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Figure 11. Dinocyst microscopy analysis, species present; Scrippsiella (1,2) Protoperidinium (4,5,6), 
Protoperidinium conicum (7), Protoperidinium subinerme ( 8), presumed green algal spores (9). 
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5.6 ACID SULFATE SOILS 

Results of the chromium suite of analyses for acid sulfate soils indicated that the sediment is currently 

alkaline, with average pH of 8.8. The potential acidity of the soil was high however with an average 

concentration of chromium reducible sulfur of 0.39 % S. The acid neutralising capacity of the sediment 

was also high with an average of around 23 % calcium carbonate. Consequently, the results of the acid-

base accounting and the required liming rate depended heavily on the acid neutralising capacity.  

The national guidelines on acid sulfate soils warn that the acid neutralising capacity (ANC) should be 

corroborated by other evidence to confirm that the carbonate in the sediment will indeed act to 

neutralise acidity created through oxidation (Sullivan et al 2018). Large shell fragments may be too 

coarse to react to the extent indicated by the measured ANC. The absence of visible shell fragments in 

all cores suggests that the calcium carbonate in the sediment is finely grained and should be able to 

achieve the measured neutralising capacity (personal communication, Rob Moreton at DPIPWE). 

Carbonate contributions from large shells or fragments would also cause the measured ANC to vary 

widely among samples, depending on whether and how many of the shells are in each sample. The high 

consistency of the calcium carbonate content across the samples (standard error = 1.3, coefficient of 

variation = 0.2 for the ten randomly located sites) therefore further indicates that the carbonate is in a 

fine form and quite evenly distributed throughout the sediment. Particle size distributions also indicated 

a negligible fraction of particles greater than 2 mm in all randomly sampled sites. Finally, no sulphurous 

odour was apparent as the sediment was processed from the core to the sample jars. This evidence 

supports the use of the ANC in calculation of net acidity, resulting in a value lower than the action 

criteria of the Tasmanian Acid Sulfate Soil Management Guidelines (DPIPWE 2009) and national 

guidelines on acid sulfate soils (Sullivan et al 2018). In summary, consideration of the available evidence 

suggests that there is a low probability of potential acid sulfate soils in the sediments to be dredged and 

no requirement for liming of dredge spoil. 
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6 CONCLUSIONS 

The results of the contaminant analysis of sediments in the proposed dredge area indicate that dredging 

activities present a low risk the marine environment from contaminants according to the thresholds of 

the national dredging guidelines (NADG 2009), ANZECC sediment quality guidelines (2013) and ANZECC 

water quality guidelines. Investigation of minor exceedances for nickel in most samples and for mercury 

and chromium in individual samples, based on 95%UCL, porewater and elutriates, indicated that these 

contaminants were of low risk to the marine environment.  

All contaminants were below NEPM (2013) health investigation levels (HILS) for soil contaminants and 

ecological screening levels (ESLs) for petroleum hydrocarbons in fine textured soils in commercial / 

industrial land use.  

According to the Tasmanian EPA IB-105, the sediment would be classified as low level contaminated soil 

(level 2), due to its exceedance of maximum total concentrations for fill material (level 1) for nickel (one 

sample), manganese (two samples) and chromium (four samples). The sediment may however still be 

suitable for re-use as fill material on an industrial/commercial site, i.e. to reclaim land as part of the 

Devonport reconfiguration, given that the exceedances were not severe and were outliers rather than 

being representing of the sediment concentrations of the dredge area. Assessed sediment did not 

exceed NEPM health investigation levels and ANZECC default guideline values for nickel and chromium, 

further indicating that the sediment represents a low risk to humans and the environment for these 

contaminants.  

The concentration of manganese in TCLP leachate samples however was moderately elevated, with the 

concentration in many samples exceeding the ANZECC default freshwater water quality guideline value 

recommended for application to slightly to moderately disturbed ecosystems, as well as the low 

reliability trigger value for marine waters. These results indicate that manganese has the potential to 

leach from the sediment under highly acidic conditions. The pH of the fill used in the reclamation is 

unlikely to reach such low levels however, meaning that the concentration of manganese in the leachate 

is likely overestimated. The concentrations were also around an order of magnitude below the upper 

limits of the IB-105 maximum leachable concentration for low level contaminated soil (level 2). The risk 

to the marine environment is further expected to be minimal given that any freshwater leaching from 

the reclamation with high concentrations of manganese will be rapidly diluted in seawater and 

dispersed by the high tidal exchange in the Port of Devonport. 



 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 38 

Acid sulfate tests indicated that the sediment of the dredge area is currently alkaline (mean pH 8.8) and 

that a relatively high potential acidity should be counteracted by a high acid neutralising capacity. The 

absence of visible shells in the cores, absence of odour, negligible fractions of particles > 2 mm and low 

variability in the percentage of calcium carbonate among the samples, indicate that the carbonate in the 

sediment should effectively neutralise any acidity created through oxidation.  

No toxic dinoflagellate cysts (i.e. Alexandrium) were detected in the sediment of the dredge area 

suggesting that the dredging is unlikely to stimulate a bloom of toxic dinoflagellates.  
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8 APPENDIX 

Table 9. Operational summary 

Date Personnel Time 
(start

) 

Time 
(end) 

Cloud Rain Swell Wind Tide Works 
conducted 

11/09/2019 M. Cameron, 
C. Butler 

7:30 17:00 0/8 nil n/a N’ly 
15-20 
knts 

High 
8:57, 
2.99m 

Vibra-core 
sediment 
sampling 

12/09/2019 M. Cameron, 
C. Butler 

7:30 16:00 8/8 – 
2/8 

Showers 
clearing 

n/a N’ly 10 
knts 

High 
08:07, 
3.21m 

Vibra-core 
sediment 
sampling 

 

Table 10. Coordinates of sites where sediment cores were taken (WGS84). 

Site Latitude Longitude 

EB3_1 -41.18511 146.36661 

EB3_2 -41.18500 146.36673 

EB3_3a -41.18516 146.36666 

EB3_3b -41.18516 146.36666 

EB3_3c -41.18516 146.36666 

EB3_4 -41.18521 146.36696 

EB3_5 -41.18526 146.36641 

EB3_6 -41.18531 146.36641 

EB3_7 -41.18496 146.36701 

EB3_8 -41.18526 146.36676 

EB3_9 -41.18511 146.36666 

EB3_10a -41.18489 146.36693 

EB3_10b -41.18489 146.36693 

EB3_10c -41.18489 146.36693 

EB3_NE -41.18481 146.36701 

EB3_NW -41.18481 146.36691 

EB3_SE -41.18526 146.36706 

EB3_SW -41.18531 146.36631 
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Table 11. Summary of field operations and core observations. Water depth is provided in metres below chart datum and was determined from a 
hydrographic survey conducted on 20/02/2019. The survey did not extend to the shallower parts of the dredge area, indicated by ‘-‘ in the table.  

Site 
Date 
sampled 

Time 
sampled 

Core 
length 

(m) 
Refusal 

Water 
depth 

(m) 

Depth 
bin(s) 

analysed 
Description of appearance Odour Comment 

EB3_1 11/09/2019 14:55 2.75 No 6.8 0 – 1 m Fine, dark sediment None  

EB3_2 12/09/2019 9:45 2.75 No 6.4 0 – 1 m 
Fine, dark sediment over clay 
in lower ¼ of core 

None  

EB3_3a 11/09/2019 13:15 1.67 Yes 5.8 0 – 1 m Fine, dark sediment None  

EB3_3b 11/09/2019 13:05 1.4 Yes 5.8 0 – 1 m Fine, dark sediment None  

EB3_3c 12/09/2019 10:05 1.76 Yes 5.8 0 – 1 m Fine, dark sediment None  

EB3_4 12/09/2019 10:40 1.2 Yes - 0 – 1 m 
Fine, dark sediment. Plug of 
rubble at lower end 

None 
2nd core taken as first 
had insufficient material 

EB3_5 11/09/2019 11:50 2.55 No 6.5 0 – 1 m Sand over fine, dark sediment None  

EB3_6 11/09/2019 11:25 2.75 No 6.1 
0 – 1 m,  
1 – 2 m 

Sand over fine, dark sediment None  

EB3_7 12/09/2019 13:27 1.63 
Yes 

(uncertain) 
- 0 – 1 m Sand over fine, dark sediment None  

EB3_8 11/09/2019 12:49 1.78 Yes - 0 – 1 m Fine, dark sediment None  

EB3_9 11/09/2019 15:18 2.75 No 5.9 
0 – 1 m,  
1 – 2 m 

Fine, dark sediment None  

EB3_10a 12/09/2019 14:00 0.96 
Yes 

(uncertain) 
- 0 – 1 m Fine, dark sediment None  

EB3_10b 12/09/2019 14:20 1.6 
Yes 

(uncertain) 
- 0 – 1 m Fine, dark sediment None  
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EB3_10c 12/09/2019 14:40 0.68 
Yes 

(uncertain) 
- 0 – 1 m 

Gradual gradient from sand to 
dark mud 

None  

EB3_NW 11/09/2019 15:09 1.68 Yes - 0 – 1 m Sand over fine, dark sediment None  

EB3_NE 12/09/2019 15:25 1.07 Yes - 0 – 1 m Sand to fine, dark sediment None  

EB3_SW 11/09/2019 12:11 1.15 Yes 7.3 0 – 1 m Sand to fine, dark sediment None Heart urchin 

EB3_SE 11/09/2019 15:51 0.8 Yes - 0 – 1 m Sand to clay to gravel/rubble None 
3 cores required to get 
enough material 
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Figure 12. Photo records of cores. 
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EB3_9 

No photo 
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 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 46 

EB3_NE 

 

 

EB3_SW 

 

 

EB3_SE 
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Table 12. Concentrations of metals and metalloids in sediment of the dredge area. ‘Screening’ and ‘High’ levels refer to thresholds in the 
national dredging guidelines (NADG 2009). ‘Level 1’ and ‘Level 2’ refer to thresholds in the Tasmanian EPA IB-105 for fill material (level 1) and 
low level contaminated soil (level 2). ‘HILs’ refers to the Health Investigation Levels of the NEPM (2013) for commercial / industrial sites. 
Concentrations of other metals and metalloids listed in IB-105 are generally higher than those in the NADG, with the exception of chromium. 
Highlighted values indicate where thresholds were breached: yellow for the NADG screening level, red for the NADG high level and green for IB-
105 maximum total concentration for fill material (level 1).  

Metals and metalloids (mg / kg) 
 

Antimony Arsenic Cadmium Chromium Cobalt Copper Lead Manganese Mercury Nickel Selenium Silver Vanadium Zinc 

EB3_1 0.5 13.3 0.1 62.2 14.9 24.9 21.4 683 0.07 38.6 1.5 0.1 68.4 78.7 

EB3_2 0.5 14.2 0.1 44 10.6 16.5 19.4 265 0.07 26.9 1.3 0.2 51.8 66.9 

EB3_3a 0.5 13.4 0.1 45.4 9.3 15.1 17.9 217 0.07 31.3 1 0.1 46.7 67.9 

EB3_3b 0.5 12.3 0.1 37.9 9.2 14.2 16.1 217 0.1 23.5 1.1 0.2 46 57.3 

EB3_3c 0.5 13.2 0.1 37.4 8.6 13.5 17.8 198 0.06 24.2 1.2 0.1 45.1 60.1 

EB3_4 0.5 17.8 0.2 56.6 13.9 20.1 26.3 233 0.16 42.9 1.7 0.2 76.1 91.5 

EB3_5 0.5 12.8 0.1 39.5 9.3 14.5 17.9 269 0.06 23.8 1.2 0.1 47.6 59.8 

EB3_6 0.5 14.3 0.1 38.8 7.7 13.7 19.1 193 0.06 24.8 0.9 0.1 44.3 61.4 

EB3_6d 0.5 8.97 0.1 31 7.2 12 13.9 230 0.08 16.6 0.6 0.3 32.8 47.9 

EB3_7 0.5 17.3 0.2 69 15.9 27.2 29.2 526 0.1 43.6 1.8 0.1 75.5 101 

EB3_8 0.5 13.4 0.1 41.4 8.5 15.1 20.3 204 0.08 26.3 1 0.1 46.9 77.3 

EB3_9 0.5 14.5 0.1 41.4 9.2 15.1 19.3 212 0.07 25.2 1.2 0.1 49.5 66.4 

EB3_9d 0.5 11.3 0.1 28.8 5 10.8 15.5 144 0.09 15.2 0.4 0.2 34 48 

EB3_10a 0.5 16.4 0.1 38 7.7 14.1 19.8 158 0.07 23.7 1.1 0.2 47 64.3 

EB3_10b 0.5 15.8 0.1 37.8 7.6 13.5 20 165 0.07 24.1 1 0.2 47.4 64.6 

EB3_10c 0.5 15.6 0.1 38.4 8 13.6 20.1 175 0.07 23.6 1.2 0.1 48.5 64 

EB3_NE 0.5 14.1 0.2 42.2 11.8 15.7 19.1 311 0.08 30.9 1.1 0.1 50.4 107 

EB3_NW 0.5 11.7 0.1 40.1 8.6 14.8 17.7 195 0.06 24.7 0.9 0.1 43.6 64.3 

EB3_SE 0.5 8.46 0.1 138 50.4 48.9 14.5 366 0.07 165 3.2 0.1 116 103 
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EB3_SW 0.5 12.6 0.1 32.6 7.3 11.9 15.1 165 0.05 20.2 1 0.1 38.4 51.1 

Screening  2 20 1.5 80 - 65 50 - 0.15 21 - 1 - 200 

High 25 70 10 370 - 270 220 - 1 52 - 3.7 - 410 

Level 1 - 20 3 50 100 100 300 500 1 60 10 10 - 50 

Level 2 - 200 40 500 200 2,000 1,200 5,000 30 600 50 180 - 500 

HILs - 160* 900 3,600 4,000 240,000 1,500 60,000 730 6,000 10,000 - - 400,000 

* Generic Ecological Investigation Level (EIL) for aged arsenic (contamination present in soil for at least two years) in commercial / industrial 

sites. 
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Table 13. Concentrations of BTEX & other petroleum hydrocarbons in sediment of the dredge area were all below thresholds. Sediment 
49nalysed from a random subset of sites due to no indications of petroleum contamination from prior SAPs. ‘Screening’ and ‘High’ levels refer to 
thresholds in the national dredging guidelines (NADG 2009). ‘Level 1’ and ‘Level 2’ refer to thresholds in the Tasmanian EPA IB-105 for fill 
material (level 1) and low level contaminated soil (level 2). ‘ESLs’ refers to the Ecological Screening Levels of the NEPM (2013) for commercial / 
industrial sites. 
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EB3_2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 30 45 75 < 12 < 12 50 39 89 

EB3_3b < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 3 17 34 51 < 6 < 6 34 29 63 

EB3_3c < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 32 50 82 < 12 < 12 58 41 99 

EB3_4 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 30 40 70 < 12 < 12 51 34 85 

EB3_5 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 37 47 84 < 12 < 12 61 40 101 

EB3_6d < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 4 40 59 103 < 6 < 6 74 38 112 

EB3_9 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 8 68 106 182 24 24 123 61 208 

EB3_9d < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 4 43 58 105 < 6 < 6 76 41 117 

EB3_10a < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 6 23 39 62 < 12 < 12 42 36 78 

EB3_10b < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 30 41 71 < 12 < 12 50 38 88 

EB3_10c < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 8 23 42 73 < 12 < 12 45 37 82 

EB3_NE < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 6 60 85 145 < 12 < 12 102 88 190 

EB3_SW < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.5 < 3 < 3 < 3 < 3 23 42 65 < 6 < 6 42 43 85 

Screening  - - - - - - - - - - - - - - 550 - - - - - 

High - - - - - - - - - - - - - - - - - - - - 

Level 1 1 3 - - - - 1 14 65 - - - - - 1,000 - - - - - 

Level 2 5 100 - - - - 100 180 650 - - - - - 5,000 - - - - - 

ESLs 95 165 - - - - 135 95  215 - - - - - 170 - 2,500 6,600 - 
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Table 14. Concentrations of polynuclear aromatic hydrocarbons (PAHs) in sediment of the dredge area. ‘Screening’ and ‘High’ levels refer to 
thresholds in the national dredging guidelines (NADG 2009). ‘Level 1’ and ‘Level 2’ refer to thresholds in the Tasmanian EPA IB-105 for fill 
material (level 1) and low level contaminated soil (level 2). ‘HILs’ refers to the Health Investigation Levels of the NEPM (2013) for commercial / 
industrial sites. 
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EB3_1 < 5 < 5 < 5 < 5 32 36 28 18 24 31 34 < 5 7 32 < 5 20 10 104 13 34 428 

EB3_2 < 5 < 5 < 5 < 5 23 26 25 13 18 19 23 < 5 5 23 < 5 15 8 89 16 23 331 

EB3_3a < 5 < 5 < 5 < 5 35 40 44 22 31 22 44 7 8 39 < 5 26 9 49 20 38 434 

EB3_3b < 5 < 4 < 4 < 5 19 22 18 11 16 18 18 < 5 4 27 < 4 13 7 27 21 27 253 

EB3_3c < 5 < 5 < 5 < 5 26 33 31 17 24 18 35 6 5 30 < 5 19 6 34 16 31 336 

EB3_4 < 5 < 5 < 5 < 5 30 32 31 17 24 21 29 < 5 6 38 < 5 20 7 55 18 39 372 

EB3_5 < 5 < 5 < 5 < 5 25 29 33 16 23 22 34 < 5 5 27 < 5 18 9 36 13 28 318 

EB3_6 < 5 < 5 < 5 < 5 19 23 23 12 17 18 22 < 5 < 5 22 < 5 14 9 55 12 23 269 

EB3_6d < 5 < 4 < 4 < 6 24 23 27 14 26 20 24 < 5 4 33 < 7 17 11 130 25 35 426 

EB3_7 < 5 < 5 < 5 < 5 21 23 23 13 18 18 25 < 5 5 29 < 5 13 9 32 13 30 272 

EB3_8 < 5 < 5 < 5 < 5 23 26 30 14 20 16 27 < 5 6 29 < 5 16 10 44 16 28 310 

EB3_9 < 5 < 5 < 5 < 5 21 24 24 13 19 16 22 < 5 <5 21 < 5 15 8 58 10 20 271 

EB3_9d < 5 < 4 < 4 < 9 28 28 37 19 30 23 32 6 6 34 < 6 22 14 171 28 39 532 

EB3_10a < 5 < 5 < 5 < 9 31 29 31 15 21 18 32 < 5 <5 40 < 5 16 10 68 29 40 389 
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EB3_10b < 5 < 5 < 5 < 5 33 43 38 22 30 30 45 6 8 25 < 5 26 10 34 12 26 388 

EB3_10c < 5 < 5 < 5 < 5 25 25 27 13 18 17 25 < 5 < 5 27 < 5 14 8 28 17 27 271 

EB3_NE < 5 < 5 < 5 < 5 33 40 44 23 28 23 44 7 8 40 < 5 22 12 39 21 41 430 

EB3_NW < 5 < 4 < 4 < 4 21 22 26 13 14 19 24 5 4 23 < 4 12 11 35 10 22 256 

EB3_SE < 5 < 4 < 4 < 4 22 23 27 13 14 11 35 5 4 23 < 4 12 5 20 11 22 237 

EB3_SW < 5 < 4 < 4 < 4 8 10 4 5 6 4 9 5 < 4 9 < 4 6 8 56 6 10 133 

Screening  - - - - - - - - - - - - - - - - - - - - 10,000 

High - - - - - - - - - - - - - - - - - - - - 50,000 

Level 1 - - - - - - - - - - - - - - - - - - - - 20,000 

Level 2 - - - - - - - - - - - - - - - - - - - - 40,000 

HILs - - - - - 700 - - - - - - - - - - - - - - 40,000 
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Table 15. Concentrations of organotin compounds (e.g. TBT) and polychlorinated biphenyls (PCBs) in 
sediment of the dredge area. ‘Screening’ and ‘High’ levels refer to thresholds in the national dredging 
guidelines (NADG 2009). ‘Level 1’ and ‘Level 2’ refer to thresholds in the Tasmanian EPA IB-105 for fill 
material (level 1) and low level contaminated soil (level 2). ‘HILs’ refers to the Health Investigation Levels 
of the NEPM (2013) for commercial / industrial sites. 
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EB3_1 < 1 < 1 < 1 < 2 < 31 

EB3_2 < 1 < 1 1.1 < 2 < 31 

EB3_3a < 1 < 1 0.6 < 2 < 31 

EB3_3b < 1 < 1 0.8 < 2 < 16 

EB3_3c < 1 < 1 2.7 < 2 < 31 

EB3_4 < 1 < 1 2 < 2 < 31 

EB3_5 < 1 < 1 1.2 < 2 < 31 

EB3_6 < 1 < 1 0.8 < 2 < 31 

EB3_6d < 1 < 1 0.8 - < 16 

EB3_7 < 1 < 1 0.7 < 2 < 31 

EB3_8 < 1 < 1 1.5 < 2 < 31 

EB3_9 < 1 < 1 1.2 < 2 < 31 

EB3_9d < 1 < 1 1.2 - < 16 

EB3_10a < 1 < 1 1.1 < 2 < 31 

EB3_10b < 1 < 1 1.4 < 2 < 31 

EB3_10c < 1 < 1 1.1 < 2 < 31 

EB3_NE < 1 < 1 1.1 - < 31 

EB3_NW < 1 < 1 0.8 < 2 < 16 

EB3_SE < 1 < 1 0.5 < 2 < 16 

EB3_SW < 1 < 1 1.2 < 2 < 16 

Screening  - - 9 - 23 

High - - 70 - - 

Level 1 - - 5 - 2,000 

Level 2 - - 70 50 20,000 

HILs - - - - 1,000 
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Table 16. Acid sulfate soils tests showing actual and potential acidity. 

Method Actual Acidity Potential Acidity 

Component pH KCl 

sulfidic – 
Titratable 

Actual 
Acidity 

Titratable 
Actual 
Acidity 

acidity - 
Chromium 
Reducible 

Sulfur 

Chromium 
Reducible 

Sulfur 

Unit pH Unit % pyrite S mole H+/t mole H+/t % S 

EB3_1 8.8 0.02 2 338 0.541 

EB3_2 8.9 0.02 2 321 0.515 

EB3_3a 9 0.02 2 248 0.398 

EB3_3b 8.7 0.02 2 224 0.359 

EB3_3c 8.9 0.02 2 213 0.341 

EB3_4 8.7 0.02 2 463 0.743 

EB3_5 9 0.02 2 192 0.308 

EB3_6 9 0.02 2 190 0.305 

EB3_6d 8.8 0.02 2 231 0.371 

EB3_7 8.6 0.02 2 215 0.345 

EB3_8 9 0.02 2 244 0.391 

EB3_9 8.9 0.02 2 287 0.461 

EB3_9d 9 0.02 2 231 0.37 

EB3_10a 8.9 0.02 2 242 0.388 

EB3_10b 8.9 0.02 2 217 0.348 

EB3_10c 8.9 0.02 2 222 0.356 

EB3_NE 8.9 0.02 2 244 0.39 

EB3_NW 9 0.02 2 237 0.38 

EB3_SE 8.3 0.02 2 40 0.065 

EB3_SW 8.7 0.02 2 249 0.399 
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Table 17. Acid neutralizing capacity and acid-base accounting.  

Method Acid Neutralising Capacity Acid Base Accounting 

Component 
Acid 

Neutralising 
Capacity 

acidity - 
Acid 

Neutralising 
Capacity 

sulfidic - 
Acid 

Neutralising 
Capacity 

ANC 
Fineness 

Factor 

Net 
Acidity 
(acidity 
units) 

Net 
Acidity 
(sulfur 
units) 

Net Acidity 
excluding 

ANC 
(acidity 
units) 

Net 
Acidity 

excluding 
ANC 

(sulfur 
units) 

Liming Rate 
Liming Rate 
excluding 

ANC 

Unit % CaCO3 mole H+/t % pyrite S - 
mole 
H+/t 

% S mole H+/t % S kg CaCO3/t kg CaCO3/t 

EB3_1 20.5 4100 6.57 1.5 10 0.02 338 0.54 1 25 

EB3_2 21.2 4240 6.8 1.5 10 0.02 321 0.52 1 24 

EB3_3a 29.2 5840 9.36 1.5 10 0.02 248 0.4 1 19 

EB3_3b 20.5 4090 6.56 1.5 10 0.02 224 0.36 1 17 

EB3_3c 21.8 4360 6.99 1.5 10 0.02 213 0.34 1 16 

EB3_4 21.6 4320 6.93 1.5 10 0.02 463 0.74 1 35 

EB3_5 27 5400 8.65 1.5 10 0.02 192 0.31 1 14 

EB3_6 31.1 6210 9.95 1.5 10 0.02 190 0.3 1 14 

EB3_6d 25.6 5110 8.2 1.5 10 0.02 231 0.37 1 17 

EB3_7 17.5 3500 5.62 1.5 10 0.02 215 0.34 1 16 

EB3_8 27.9 5580 8.95 1.5 10 0.02 244 0.39 1 18 

EB3_9 25.6 5110 8.19 1.5 10 0.02 287 0.46 1 22 

EB3_9d 35 6990 11.2 1.5 10 0.02 231 0.37 1 17 

EB3_10a 31.4 6270 10 1.5 10 0.02 242 0.39 1 18 

EB3_10b 33 6590 10.6 1.5 10 0.02 217 0.35 1 16 

EB3_10c 32.4 6470 10.4 1.5 10 0.02 222 0.36 1 17 
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EB3_NE 24.7 4930 7.9 1.5 10 0.02 244 0.39 1 18 

EB3_NW 31.7 6330 10.1 1.5 10 0.02 237 0.38 1 18 

EB3_SE 6.5 1300 2.08 1.5 10 0.02 40 0.06 1 3 

EB3_SW 9.85 1970 3.15 1.5 10 0.02 249 0.4 1 19 

 



 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 56 

8.1 QUALITY CONTROL 

Results of duplicate chemical analyses on samples from site EB3_10b returned similar values from the 

different laboratories for most analytes (Table 18, Table 19, Table 20, Table 21), with coefficients of 

variation generally below 0.2. Most instances where the CV was greater than 0.2 were unimportant 

since the measured values were far from any thresholds. The most important exception to this was for 

the concentration of manganese in the TCLP leachate where the coefficient of variation was 0.36. 

Concentrations of manganese leachate in the field triplicate for site EB3_10 were very consistent at 

EB3_10a = 1830 µg/L, EB3_10b = 1830 µg/L and EB3_10c = 1720 µg/L. It is therefore unclear why the 

concentration should be higher from EAL compared to ALS. The initial pH for the TCLP test differed 

between the labs, with 8.4 from ALS vs 9.0 from EAL, and a final pH of 5.9 from ALS vs 6.4 from EAL. 

However, for comparison, the difference in measured acidity from the acid sulfate test was negligible 

between the two labs: pH 8.9 from ALS and 8.96 from EAL, suggesting that the difference in acidities for 

the TCLP leachate is unlikely to have been caused by differences in storage and transport, and is more 

likely due to differences in laboratory procedures.   
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Table 18. Quality control: variation between laboratories for metals and metalloids in sediment from sample EB3_10b. CV represents coefficient 
of variation (standard deviation / mean). Yellow-highlighted values are where CV > 0.2. 

Method Analyte Units 
Site EB3_10b Second 

lab 
CV 

ALS AST/EAL 

Metals and metalloids Antimony (mg / kg) <0.5 <5 AST - 

Metals and metalloids Arsenic (mg / kg) 15.8 18 AST 0.09 

Metals and metalloids Cadmium (mg / kg) <0.1 <0.5 AST - 

Metals and metalloids Chromium (mg / kg) 37.8 42 AST 0.07 

Metals and metalloids Cobalt (mg / kg) 7.6 8 AST 0.04 

Metals and metalloids Copper (mg / kg) 13.5 18 AST 0.20 

Metals and metalloids Lead (mg / kg) 20 19 AST 0.04 

Metals and metalloids Manganese (mg / kg) 165 192 AST 0.11 

Metals and metalloids Mercury (mg / kg) 0.07 0.08 AST 0.09 

Metals and metalloids Nickel (mg / kg) 24.1 27 AST 0.08 

Metals and metalloids Selenium (mg / kg) <1 <5 AST - 

Metals and metalloids Silver (mg / kg) <0.2 <1 AST - 

Metals and metalloids Vanadium (mg / kg) 47.4 51 AST 0.05 

Metals and metalloids Zinc (mg / kg) 64.6 82 AST 0.17 

TCLP leachate Manganese (µg / L) 1830 3060 EAL 0.36 

Porewater Nickel (µg / L) 4 1.5 EAL 0.64 
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Table 19. Quality control: variation between laboratories for sediment characteristics and acid sulfate soils from sample EB3_10b. CV represents 
coefficient of variation. Yellow-highlighted values are where CV > 0.2. 

Method Analyte Units Site EB3_10b Second 
lab 

CV 

ALS AST/EAL 

Total Organic Carbon Total Organic Carbon % 2.21 3.7 AST 0.36 

Sediment particle size Cobbles (>6cm) % 1 0.05 EAL - 

Sediment particle size Gravel (>2mm) % 1 0.05 EAL - 

Sediment particle size Sand (0.06-2.00 mm) * % 40 30.2 EAL 0.20 

Sediment particle size Silt (2-60 µm) ** % 46 47.5 EAL 0.02 

Sediment particle size Clay (<2 µm) % 14 22.2 EAL 0.32 

Actual Acidity pH KCl pH Unit 8.9 8.96 EAL 0.00 

Actual Acidity Titratable Actual Acidity mole H+/t 2 0 EAL - 

Potential Acidity acidity - Chromium Reducible Sulfur mole H+/t 217 258 EAL 0.12 

Potential Acidity Chromium Reducible Sulfur % S 0.348 0.413 EAL 0.12 

Acid Neutralising Capacity Acid Neutralising Capacity % CaCO3 33 34.96 EAL 0.04 

Acid Neutralising Capacity acidity - Acid Neutralising Capacity mole H+/t 6590 6986 EAL 0.04 

Acid Base Accounting Net Acidity excluding ANC (acidity units) mole H+/t 217 258 EAL 0.12 

Acid Base Accounting Liming Rate excluding ANC kg CaCO3/t 16 19 EAL 0.12 

* EAL fraction > 0.05 mm 
** EAL fraction 2 - 50 µm 

 

  



 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 59 

Table 20. Quality control: variation between laboratories for pesticides in sediment from sample EB3_10b. CV represents coefficient of variation.  

Method Analyte Units Site EB3_10b Second 
lab 

CV 

ALS AST/EAL 

Organochlorine Pesticides 4.4`-DDD µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides 4.4`-DDE µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides 4.4`-DDT µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides Aldrin µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides alpha-BHC µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides delta-BHC µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides Endosulfan sulfate µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides gamma-BHC µg/kg <0.25 <0.01 AST - 

Organochlorine Pesticides Heptachlor µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides Hexachlorobenzene (HCB) µg/kg <0.5 <0.01 AST - 

Organochlorine Pesticides alpha-Endosulfan µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides beta-BHC µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides beta-Endosulfan µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides Dieldrin µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides Endrin µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides Endrin aldehyde µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides Heptachlor epoxide µg/kg <0.5 <0.02 AST - 

Organochlorine Pesticides Total Chlordane (sum) µg/kg <0.25 <0.02 AST - 

Organophosphorus Pesticides Chlorpyrifos µg/kg <12 <0.01 AST - 

Organophosphorus Pesticides Malathion µg/kg <12 <0.01 AST - 

Organophosphorus Pesticides Parathion µg/kg <12 <0.01 AST - 

Organophosphorus Pesticides Parathion-methyl µg/kg <12 <0.01 AST - 

Organophosphorus Pesticides Diazinon µg/kg <12 <0.02 AST - 

Organophosphorus Pesticides Dimethoate µg/kg <12 <0.02 AST - 

 



 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 60 

Table 21. Quality control: variation between laboratories for BTEX, TPH, PAH, PCB and TBT in sediment from sample EB3_10b. CV represents 
coefficient of variation.  

Method Analyte Units Site EB3_10b Second 
lab 

CV 

ALS AST/EAL 

BTEXN Benzene mg/kg <0.2 <0.4 AST - 

BTEXN Ethylbenzene mg/kg <0.2 <0.4 AST - 

BTEXN meta- & para-Xylene mg/kg <0.2 <0.5 AST - 

BTEXN ortho-Xylene mg/kg <0.2 <0.5 AST - 

BTEXN Sum of BTEX mg/kg <0.2 <2 AST - 

BTEXN Toluene mg/kg <0.2 <0.4 AST - 

Total Recoverable Hydrocarbons >C10 - C16 Fraction mg/kg 12 <25 AST - 

Total Recoverable Hydrocarbons >C16 - C34 Fraction mg/kg 50 <100 AST - 

Total Recoverable Hydrocarbons >C34 - C40 Fraction mg/kg 38 <100 AST - 

Total Recoverable Hydrocarbons >C10 - C40 Fraction (sum) mg/kg 88 <100 AST - 

Polynuclear Aromatic Hydrocarbons Benz[a]anthracene µg/kg 33 20 AST 0.35 

Polynuclear Aromatic Hydrocarbons Benzo(g.h.i)perylene µg/kg 30 20 AST 0.28 

Polynuclear Aromatic Hydrocarbons Chrysene µg/kg 45 20 AST 0.54 

Polynuclear Aromatic Hydrocarbons Indeno(1.2.3.cd)pyrene µg/kg 26 20 AST 0.18 

Polynuclear Aromatic Hydrocarbons Benzo[a]pyrene µg/kg 43 27 AST 0.32 

Polynuclear Aromatic Hydrocarbons Fluoranthene µg/kg 25 30 AST 0.13 

Polynuclear Aromatic Hydrocarbons Benzo(b+j)fluoranthene µg/kg 38 40 AST 0.04 

Polynuclear Aromatic Hydrocarbons Acenaphthene µg/kg 5 <10 AST - 

Polynuclear Aromatic Hydrocarbons Acenaphthylene µg/kg 5 <10 AST - 

Polynuclear Aromatic Hydrocarbons Anthracene µg/kg 5 <10 AST - 

Polynuclear Aromatic Hydrocarbons Dibenz(a.h)anthracene µg/kg 8 <10 AST - 

Polynuclear Aromatic Hydrocarbons Fluorene µg/kg 5 <10 AST - 

Polynuclear Aromatic Hydrocarbons Naphthalene µg/kg 10 <10 AST - 

Polynuclear Aromatic Hydrocarbons Phenanthrene µg/kg 12 <20 AST - 

Polynuclear Aromatic Hydrocarbons Pyrene µg/kg 26 <20 AST - 

 Polychlorinated Biphenyls Total Polychlorinated biphenyls µg/kg 31.2 <10 AST - 

Organotin Compounds Tributyltin µg/kg 1.4 <2.0 AST - 
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9 ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

BTEXN      Benzene Toluene Ethylbenzene Xylenes and Naphthalene 

DGV      Default Guideline Value (determined by the EPA) 

EPA     Environmental Protection Authority 

ESL     Ecological Screening Level (in the context of NEPM) 

HIL     Health Investigation Level (in the context of NEPM)  

IB-105    EPA Information Bulletin 105 

NADG     National Assessment Guidelines for Dredging 

NEPM    National Environment Protection (Assessment of Site Contamination) Measure 

PAH     Polycyclic Aromatic Hydrocarbons 

PCB     polychlorinated biphenyl 

SQG / ISQG    Sediment Quality Guidelines / Interim Sediment Quality Guidelines 

TBT     tributyltin  

TPH     Total Petroleum Hydrocarbons 

UCL / 95%UCL   Upper Confidence Limit / 95% Upper Confidence Limit  
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 47ES1930306

:Amendment 1
:: LaboratoryClient MARINE SOLUTIONS Environmental Division Sydney

: :ContactContact MATT CAMERON Customer Services ES

:: AddressAddress 110 Swanston Street

New Town HOBART, TASMANIA 7008

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project Devonport East Date Samples Received : 18-Sep-2019 12:00

:Order number ---- Date Analysis Commenced : 20-Sep-2019

:C-O-C number ---- Issue Date : 07-Nov-2019 11:26

Sampler : MATT CAMERON

Site : ----

Quote number : SY/323/19

55:No. of samples received

55:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Alex Rossi Organic Chemist Sydney Inorganics, Smithfield, NSW

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

Minh Wills 2IC Organic Chemist Brisbane Organics, Stafford, QLD

Peter Keyte Technical Manager - Air Newcastle - Inorganics, Mayfield West, NSW

Wisam Marassa Inorganics Coordinator Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Work Order :

:Client

ES1930306 Amendment 1

Devonport East:Project

MARINE SOLUTIONS

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EP090: The LOR for 'EB3_9' has been raised due to matrix interference.l

EA150H: Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1 2006 was not requested by the client. Typical sediment SPD values used for calculations and consequently NATA 

endorsement does not apply to hydrometer results.

l

EP132B-SD and EP131B: Particular raised LOR due to high amount of moistures is present.l

EG093: Positive Arsenic results for sample ES1930306-#055 has been confirmed by re-digestion and reanalysis.l

EP130: LOR for sample raised due to the high amount of moisture present.l

ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCl greater than or equal to 4.5l

Amendment (06/11/2019): This report has been amended and re-released to allow the reporting of additional analytical data (TCLP data) that was missed out.l

Amendment (07/11/2019): This report has been amended and re-released to allow the reporting of additional analytical data.l

EP131B : Particular samples required dilution due to sample matrix . LOR values have been adjusted accordingly.l

EP090:  Sample 'EB3_2' shows poor matrix spike recovery for MBT due to matrix interference.l

ASS: EA033 (CRS Suite): Laboratory determinations of ANC needs to be corroborated by effectiveness of the measured ANC in relation to incubation ANC. Unless corroborated, the results of ANC testing should 

be discounted when determining Net Acidity for comparison with action criteria, or for the determination of the acidity hazard and required liming amounts.

l

ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l

EN68: This analysis in accordance with National Ocean Disposal Guidelines, Commonwealth of Australia, 2002 - (modified). Results reported are those determined on a 1:4 sediment/seawater elutriate without 

blank correction.

l

EG093: Samples containing high levels of sulfate may precipitate barium under the acidic conditions of this method and may therefore bias results low.l
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:Client

ES1930306 Amendment 1

Devonport East:Project

MARINE SOLUTIONS

Analytical Results

EB3_3c

ELUTRIATE

EB3_3b

ELUTRIATE

EB3_3a

ELUTRIATE

EB3_2

ELUTRIATE

EB3_1

ELUTRIATE

Client sample IDSub-Matrix: ELUTRIATE

 (Matrix: WATER)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-041ES1930306-040ES1930306-039ES1930306-038ES1930306-037UnitLORCAS NumberCompound

Result Result Result Result Result

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

25.1Arsenic 33.1 18.6 12.5 16.3µg/L0.57440-38-2

0.8Nickel <0.5 <0.5 <0.5 <0.5µg/L0.57440-02-0

EG093T: Total Metals in Saline Water by ORC-ICPMS

26.7Arsenic 35.8 19.9 14.5 18.2µg/L0.57440-38-2

0.9Nickel <0.5 <0.5 <0.5 <0.5µg/L0.57440-02-0

EP090: Organotin Compounds (Soluble)

<2Tributyltin <2 <2 <2 <2ngSn/L256573-85-4

EP090S: Organotin Surrogate

81.4 102 114 92.8 118%5----Tripropyltin
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:Client
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Devonport East:Project

MARINE SOLUTIONS

Analytical Results

EB3_8

ELUTRIATE

EB3_7

ELUTRIATE

EB3_6

ELUTRIATE

EB3_5

ELUTRIATE

EB3_4

ELUTRIATE

Client sample IDSub-Matrix: ELUTRIATE

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 13:2711-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 10:40Client sampling date / time

ES1930306-046ES1930306-045ES1930306-044ES1930306-043ES1930306-042UnitLORCAS NumberCompound

Result Result Result Result Result

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

9.0Arsenic 19.5 16.6 13.3 7.8µg/L0.57440-38-2

<0.5Nickel 0.7 <0.5 <0.5 <0.5µg/L0.57440-02-0

EG093T: Total Metals in Saline Water by ORC-ICPMS

10.5Arsenic 21.6 17.4 14.5 10.5µg/L0.57440-38-2

<0.5Nickel <0.5 <0.5 0.6 <0.5µg/L0.57440-02-0

EP090: Organotin Compounds (Soluble)

<2Tributyltin <2 <2 <2 <2ngSn/L256573-85-4

EP090S: Organotin Surrogate

55.9 75.2 88.6 101 94.7%5----Tripropyltin
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Analytical Results

EB3_NW

ELUTRIATE

EB3_10c

ELUTRIATE

EB3_10b

ELUTRIATE

EB3_10a

ELUTRIATE

EB3_9

ELUTRIATE

Client sample IDSub-Matrix: ELUTRIATE

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-051ES1930306-050ES1930306-049ES1930306-048ES1930306-047UnitLORCAS NumberCompound

Result Result Result Result Result

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

6.5Arsenic 20.5 21.3 29.3 12.6µg/L0.57440-38-2

1.4Nickel <0.5 <0.5 <0.5 <0.5µg/L0.57440-02-0

EG093T: Total Metals in Saline Water by ORC-ICPMS

24.1Arsenic 46.8 30.8 36.4 16.5µg/L0.57440-38-2

1.6Nickel 0.9 0.7 1.0 1.4µg/L0.57440-02-0

EP090: Organotin Compounds (Soluble)

<2Tributyltin <2 <2 <2 <2ngSn/L256573-85-4

EP090S: Organotin Surrogate

95.9 102 108 107 89.2%5----Tripropyltin
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MARINE SOLUTIONS

Analytical Results

----SEA WATER BLANKEB3_SE

ELUTRIATE

EB3_SW

ELUTRIATE

EB3_NE

ELUTRIATE

Client sample IDSub-Matrix: ELUTRIATE

 (Matrix: WATER)

----11-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

--------ES1930306-055ES1930306-054ES1930306-053ES1930306-052UnitLORCAS NumberCompound

Result Result Result Result ----

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

6.4Arsenic 10.6 2.4 1.2 ----µg/L0.57440-38-2

1.5Nickel 0.6 2.0 <0.5 ----µg/L0.57440-02-0

EG093T: Total Metals in Saline Water by ORC-ICPMS

7.2Arsenic 13.9 2.4 1.5 ----µg/L0.57440-38-2

<0.5Nickel <0.5 2.3 <0.5 ----µg/L0.57440-02-0

EP090: Organotin Compounds (Soluble)

----Tributyltin <2 <2 ---- ----ngSn/L256573-85-4

EP090S: Organotin Surrogate

---- 101 110 ---- ----%5----Tripropyltin
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MARINE SOLUTIONS

Analytical Results

EB3_3c

POREWATER

EB3_3b

POREWATER

EB3_3a

POREWATER

EB3_2

POREWATER

EB3_1

POREWATER

Client sample IDSub-Matrix: PORE WATER

 (Matrix: WATER)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-023ES1930306-022ES1930306-021ES1930306-020ES1930306-019UnitLORCAS NumberCompound

Result Result Result Result Result

EG093T: Total Metals in Saline Water by ORC-ICPMS

53.7Arsenic 54.6 19.8 17.3 32.6µg/L0.57440-38-2

2.1Nickel 2.1 1.7 3.8 2.8µg/L0.57440-02-0
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MARINE SOLUTIONS

Analytical Results

EB3_8

POREWATER

EB3_7

POREWATER

EB3_6

POREWATER

EB3_5

POREWATER

EB3_4

POREWATER

Client sample IDSub-Matrix: PORE WATER

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 13:2711-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 10:40Client sampling date / time

ES1930306-028ES1930306-027ES1930306-026ES1930306-025ES1930306-024UnitLORCAS NumberCompound

Result Result Result Result Result

EG093T: Total Metals in Saline Water by ORC-ICPMS

15.6Arsenic 50.6 50.1 37.7 16.8µg/L0.57440-38-2

1.7Nickel 4.7 2.4 1.4 2.0µg/L0.57440-02-0
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MARINE SOLUTIONS

Analytical Results

EB3_NW

POREWATER

EB3_10c

POREWATER

EB3_10b

POREWATER

EB3_10a

POREWATER

EB3_9

POREWATER

Client sample IDSub-Matrix: PORE WATER

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 01:4412-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-033ES1930306-032ES1930306-031ES1930306-030ES1930306-029UnitLORCAS NumberCompound

Result Result Result Result Result

EG093T: Total Metals in Saline Water by ORC-ICPMS

53.7Arsenic 66.0 52.8 40.1 34.4µg/L0.57440-38-2

1.8Nickel 2.2 1.5 1.2 1.1µg/L0.57440-02-0
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MARINE SOLUTIONS

Analytical Results

--------EB3_SE

POREWATER

EB3_SW

POREWATER

EB3_NE

POREWATER

Client sample IDSub-Matrix: PORE WATER

 (Matrix: WATER)

--------11-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

----------------ES1930306-036ES1930306-035ES1930306-034UnitLORCAS NumberCompound

Result Result Result ---- ----

EG093T: Total Metals in Saline Water by ORC-ICPMS

13.2Arsenic 11.7 6.8 ---- ----µg/L0.57440-38-2

1.5Nickel 2.8 26.0 ---- ----µg/L0.57440-02-0
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MARINE SOLUTIONS

Analytical Results

----------------SEA WATER BLANKClient sample IDSub-Matrix: SEAWATER

 (Matrix: WATER)

----------------11-Sep-2019 00:00Client sampling date / time

--------------------------------ES1930306-055UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP090: Organotin Compounds (Soluble)

<2Tributyltin ---- ---- ---- ----ngSn/L256573-85-4

EP090S: Organotin Surrogate

86.2 ---- ---- ---- ----%5----Tripropyltin
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MARINE SOLUTIONS

Analytical Results

EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

8.8 8.9 9.0 8.7 8.9pH Unit0.1----pH KCl (23A)

<2 <2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.541 0.515 0.398 0.359 0.341% S0.005----Chromium Reducible Sulfur (22B)

338 321 248 224 213mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

20.5 21.2 29.2 20.5 21.8% CaCO30.01----Acid Neutralising Capacity (19A2)

4100 4240 5840 4090 4360mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

6.57 6.80 9.36 6.56 6.99% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 <1 <1kg CaCO3/t1----Liming Rate

0.54 0.52 0.40 0.36 0.34% S0.02----Net Acidity excluding ANC (sulfur units)

338 321 248 224 213mole H+ / t10----Net Acidity excluding ANC (acidity units)

25 24 19 17 16kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

60.1 54.0 50.6 49.4 52.1%1.0----Moisture Content

EA150: Particle Sizing

29 46 57 55 57%1----+75µm

10 29 32 21 27%1----+150µm

2 9 18 6 7%1----+300µm

1 4 16 4 4%1----+425µm

1 2 15 3 3%1----+600µm

<1 1 14 1 <1%1----+1180µm

<1 <1 13 <1 <1%1----+2.36mm

<1 <1 11 <1 <1%1----+4.75mm

<1 <1 10 <1 <1%1----+9.5mm

<1 <1 <1 <1 <1%1----+19.0mm
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MARINE SOLUTIONS

Analytical Results

EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA150: Particle Sizing - Continued

<1 <1 <1 <1 <1%1----+37.5mm

<1 <1 <1 <1 <1%1----+75.0mm

EA150: Soil Classification based on Particle Size

18 17 14 12 12%1----Clay (<2 µm)

49 34 26 31 27%1----Silt (2-60 µm)

33 49 46 56 61%1----Sand (0.06-2.00 mm)

<1 <1 14 1 <1%1----Gravel (>2mm)

<1 <1 <1 <1 <1%1----Cobbles (>6cm)

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

22000Aluminium 14200 13600 12600 11700mg/kg507429-90-5

32400Iron 25800 24800 22900 21900mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 <0.50 <0.50mg/kg0.507440-36-0

13.3Arsenic 14.2 13.4 12.3 13.2mg/kg1.007440-38-2

0.1Cadmium 0.1 <0.1 <0.1 <0.1mg/kg0.17440-43-9

62.2Chromium 44.0 45.4 37.9 37.4mg/kg1.07440-47-3

24.9Copper 16.5 15.1 14.2 13.5mg/kg1.07440-50-8

14.9Cobalt 10.6 9.3 9.2 8.6mg/kg0.57440-48-4

21.4Lead 19.4 17.9 16.1 17.8mg/kg1.07439-92-1

683Manganese 265 217 217 198mg/kg107439-96-5

38.6Nickel 26.9 31.3 23.5 24.2mg/kg1.07440-02-0

1.5Selenium 1.3 1.0 1.1 1.2mg/kg0.17782-49-2

<0.1Silver 0.2 <0.1 0.2 0.1mg/kg0.17440-22-4

68.4Vanadium 51.8 46.7 46.0 45.1mg/kg2.07440-62-2

78.7Zinc 66.9 67.9 57.3 60.1mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.07Mercury 0.07 0.07 0.10 0.06mg/kg0.017439-97-6

EN33: TCLP Leach

8.3 8.4 8.7 8.3 8.7pH Unit0.1----Initial pH

5.3 5.4 5.6 4.6 5.6pH Unit0.1----After HCl pH

2 2 2 1 2-1----Extraction Fluid Number

5.4 5.6 6.2 6.9 6.2pH Unit0.1----Final pH

EP003: Total Organic Carbon (TOC) in Soil

2.05 1.96 1.38 2.12 1.27%0.02----Total Organic Carbon
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Analytical Results

EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

---- <12 ---- <6 <12mg/kg3---->C10 - C16 Fraction

---- 50 ---- 34 58mg/kg3---->C16 - C34 Fraction

---- 39 ---- 29 41mg/kg5---->C34 - C40 Fraction

---- 89 ---- 63 99mg/kg3---->C10 - C40 Fraction (sum)

---- <12 ---- <6 <12mg/kg3---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

---- <3 ---- <3 <3mg/kg3----C6 - C9 Fraction

---- <6 ---- <3 <6mg/kg3----C10 - C14 Fraction

---- 30 ---- 17 32mg/kg3----C15 - C28 Fraction

---- 45 ---- 34 50mg/kg5----C29 - C36 Fraction

----^ 75 ---- 51 82mg/kg3----C10 - C36 Fraction (sum)

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

----C6 - C10 Fraction <3 ---- <3 <3mg/kg3C6_C10

----C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 ---- <3.0 <3.0mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

----Benzene <0.2 ---- <0.2 <0.2mg/kg0.271-43-2

----Toluene <0.2 ---- <0.2 <0.2mg/kg0.2108-88-3

----Ethylbenzene <0.2 ---- <0.2 <0.2mg/kg0.2100-41-4

----meta- & para-Xylene <0.2 ---- <0.2 <0.2mg/kg0.2108-38-3 106-42-3

----ortho-Xylene <0.2 ---- <0.2 <0.2mg/kg0.295-47-6

----^ <0.5 ---- <0.5 <0.5mg/kg0.5----Total Xylenes

----^ <0.2 ---- <0.2 <0.2mg/kg0.2----Sum of BTEX

----Naphthalene <0.2 ---- <0.2 <0.2mg/kg0.291-20-3

EP090: Organotin Compounds

<1Monobutyltin <1 <1 <1 <1µgSn/kg178763-54-9

<1Dibutyltin <1 <1 <1 <1µgSn/kg11002-53-5

1.0Tributyltin 1.1 0.6 0.8 2.7µgSn/kg0.556573-85-4

EP130A: Organophosphorus Pesticides (Ultra-trace)

<12Bromophos-ethyl ---- <12 ---- <12µg/kg104824-78-6

<12Carbophenothion ---- <12 ---- <12µg/kg10786-19-6

<12.0Chlorfenvinphos (E) ---- <12.0 ---- <12.0µg/kg10.018708-86-6

<12Chlorfenvinphos (Z) ---- <12 ---- <12µg/kg1018708-87-7
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Analytical Results

EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP130A: Organophosphorus Pesticides (Ultra-trace) - Continued

<12Chlorpyrifos ---- <12 ---- <12µg/kg102921-88-2

<12Chlorpyrifos-methyl ---- <12 ---- <12µg/kg105598-13-0

<12Demeton-S-methyl ---- <12 ---- <12µg/kg10919-86-8

<12Diazinon ---- <12 ---- <12µg/kg10333-41-5

<12Dichlorvos ---- <12 ---- <12µg/kg1062-73-7

<12Dimethoate ---- <12 ---- <12µg/kg1060-51-5

<12Ethion ---- <12 ---- <12µg/kg10563-12-2

<12Fenamiphos ---- <12 ---- <12µg/kg1022224-92-6

<12Fenthion ---- <12 ---- <12µg/kg1055-38-9

<12Malathion ---- <12 ---- <12µg/kg10121-75-5

<12Azinphos Methyl ---- <12 ---- <12µg/kg1086-50-0

<12Monocrotophos ---- <12 ---- <12µg/kg106923-22-4

<12Parathion ---- <12 ---- <12µg/kg1056-38-2

<12Parathion-methyl ---- <12 ---- <12µg/kg10298-00-0

<12Pirimphos-ethyl ---- <12 ---- <12µg/kg1023505-41-1

<12Prothiofos ---- <12 ---- <12µg/kg1034643-46-4

EP131A: Organochlorine Pesticides

<0.50Aldrin ---- <0.50 ---- <0.50µg/kg0.50309-00-2

<0.50alpha-BHC ---- <0.50 ---- <0.50µg/kg0.50319-84-6

<0.50beta-BHC ---- <0.50 ---- <0.50µg/kg0.50319-85-7

<0.50delta-BHC ---- <0.50 ---- <0.50µg/kg0.50319-86-8

<0.504.4`-DDD ---- <0.50 ---- <0.50µg/kg0.5072-54-8

<0.504.4`-DDE ---- <0.50 ---- <0.50µg/kg0.5072-55-9

<0.504.4`-DDT ---- <0.50 ---- <0.50µg/kg0.5050-29-3

<0.62^ Sum of DDD + DDE + DDT ---- <0.50 ---- <0.50µg/kg0.5072-54-8/72-55-9/5

0-2

<0.50Dieldrin ---- <0.50 ---- <0.50µg/kg0.5060-57-1

<0.50alpha-Endosulfan ---- <0.50 ---- <0.50µg/kg0.50959-98-8

<0.50beta-Endosulfan ---- <0.50 ---- <0.50µg/kg0.5033213-65-9

<0.50Endosulfan sulfate ---- <0.50 ---- <0.50µg/kg0.501031-07-8

<0.50^ Endosulfan (sum) ---- <0.50 ---- <0.50µg/kg0.50115-29-7

<0.50Endrin ---- <0.50 ---- <0.50µg/kg0.5072-20-8

<0.50Endrin aldehyde ---- <0.50 ---- <0.50µg/kg0.507421-93-4

<0.50Endrin ketone ---- <0.50 ---- <0.50µg/kg0.5053494-70-5

<0.50Heptachlor ---- <0.50 ---- <0.50µg/kg0.5076-44-8
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EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP131A: Organochlorine Pesticides - Continued

<0.50Heptachlor epoxide ---- <0.50 ---- <0.50µg/kg0.501024-57-3

<0.50Hexachlorobenzene (HCB) ---- <0.50 ---- <0.50µg/kg0.50118-74-1

<0.25gamma-BHC ---- <0.25 ---- <0.25µg/kg0.2558-89-9

<0.50Methoxychlor ---- <0.50 ---- <0.50µg/kg0.5072-43-5

<0.25cis-Chlordane ---- <0.25 ---- <0.25µg/kg0.255103-71-9

<0.25trans-Chlordane ---- <0.25 ---- <0.25µg/kg0.255103-74-2

<0.25^ ---- <0.25 ---- <0.25µg/kg0.25----Total Chlordane (sum)

<0.50Oxychlordane ---- <0.50 ---- <0.50µg/kg0.5027304-13-8

EP131B: Polychlorinated Biphenyls (as Aroclors)

<31.2^ <31.2 <31.2 <15.6 <31.2µg/kg5.0----Total Polychlorinated biphenyls

<31.2Aroclor 1016 <31.2 <31.2 <15.6 <31.2µg/kg5.012674-11-2

<31.2Aroclor 1221 <31.2 <31.2 <15.6 <31.2µg/kg5.011104-28-2

<31.2Aroclor 1232 <31.2 <31.2 <15.6 <31.2µg/kg5.011141-16-5

<31.2Aroclor 1242 <31.2 <31.2 <15.6 <31.2µg/kg5.053469-21-9

<31.2Aroclor 1248 <31.2 <31.2 <15.6 <31.2µg/kg5.012672-29-6

<31.2Aroclor 1254 <31.2 <31.2 <15.6 <31.2µg/kg5.011097-69-1

<31.2Aroclor 1260 <31.2 <31.2 <15.6 <31.2µg/kg5.011096-82-5

EP132B: Polynuclear Aromatic Hydrocarbons

10Naphthalene 8 9 7 6µg/kg591-20-3

<52-Methylnaphthalene <5 <5 <5 <5µg/kg591-57-6

<5Acenaphthylene <5 <5 <4 <5µg/kg4208-96-8

<5Acenaphthene <5 <5 <4 <5µg/kg483-32-9

<5Fluorene <5 <5 <4 <5µg/kg486-73-7

13Phenanthrene 16 20 21 16µg/kg485-01-8

<5Anthracene 5 <5 5 5µg/kg4120-12-7

32Fluoranthene 23 39 27 30µg/kg4206-44-0

34Pyrene 23 38 27 31µg/kg4129-00-0

32Benz(a)anthracene 23 35 19 26µg/kg456-55-3

34Chrysene 23 44 18 35µg/kg4218-01-9

28Benzo(b+j)fluoranthene 25 44 18 31µg/kg4205-99-2 205-82-3

31Benzo(k)fluoranthene 19 22 18 18µg/kg4207-08-9

18Benzo(e)pyrene 13 22 11 17µg/kg4192-97-2

36Benzo(a)pyrene 26 40 22 33µg/kg450-32-8

104Perylene 89 49 27 34µg/kg4198-55-0
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12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

24Benzo(g.h.i)perylene 18 31 16 24µg/kg4191-24-2

7Dibenz(a.h)anthracene 5 8 4 5µg/kg453-70-3

20Indeno(1.2.3.cd)pyrene 15 26 13 19µg/kg4193-39-5

5Coronene <5 7 <5 6µg/kg5191-07-1

428^ 331 434 253 336µg/kg4----Sum of PAHs

----^ 40 ---- 33 48µg/kg4----Benzo(a)pyrene TEQ (zero)

----^ 40 ---- 33 48µg/kg4----Benzo(a)pyrene TEQ (half LOR)

----^ 40 ---- 33 48µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

----1.2-Dichloroethane-D4 80.0 ---- 86.6 82.1%0.217060-07-0

----Toluene-D8 83.2 ---- 93.6 88.1%0.22037-26-5

----4-Bromofluorobenzene 84.2 ---- 92.3 88.1%0.2460-00-4

EP090S: Organotin Surrogate

95.8 97.3 92.5 122 96.2%0.5----Tripropyltin

EP130S: Organophosphorus Pesticide Surrogate

64.0DEF ---- 64.0 ---- 73.8%1078-48-8

EP131S: OC Pesticide Surrogate

69.0Dibromo-DDE ---- 70.8 ---- 64.3%0.5021655-73-2

EP131T: PCB Surrogate

100Decachlorobiphenyl 106 112 100 62.5%0.52051-24-3

EP132T: Base/Neutral Extractable Surrogates

89.02-Fluorobiphenyl 83.9 99.6 80.8 86.2%10321-60-8

124Anthracene-d10 117 111 113 108%101719-06-8

1044-Terphenyl-d14 97.8 112 97.3 93.1%101718-51-0
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Result Result Result Result Result

EA033-A: Actual Acidity

8.7 9.0 9.0 8.6 9.0pH Unit0.1----pH KCl (23A)

<2 <2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.743 0.308 0.305 0.345 0.391% S0.005----Chromium Reducible Sulfur (22B)

463 192 190 215 244mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

21.6 27.0 31.1 17.5 27.9% CaCO30.01----Acid Neutralising Capacity (19A2)

4320 5400 6210 3500 5580mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

6.93 8.65 9.95 5.62 8.95% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 <1 <1kg CaCO3/t1----Liming Rate

0.74 0.31 0.30 0.34 0.39% S0.02----Net Acidity excluding ANC (sulfur units)

463 192 190 215 244mole H+ / t10----Net Acidity excluding ANC (acidity units)

35 14 14 16 18kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

51.9 53.1 52.5 65.2 53.5%1.0----Moisture Content

EA150: Particle Sizing

52 25 40 52 51%1----+75µm

33 13 17 25 23%1----+150µm

16 3 3 6 8%1----+300µm

10 2 2 3 6%1----+425µm

7 1 2 <1 4%1----+600µm

3 <1 <1 <1 2%1----+1180µm

<1 <1 <1 <1 <1%1----+2.36mm

<1 <1 <1 <1 <1%1----+4.75mm

<1 <1 <1 <1 <1%1----+9.5mm

<1 <1 <1 <1 <1%1----+19.0mm
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Result Result Result Result Result

EA150: Particle Sizing - Continued

<1 <1 <1 <1 <1%1----+37.5mm

<1 <1 <1 <1 <1%1----+75.0mm

EA150: Soil Classification based on Particle Size

16 21 16 12 14%1----Clay (<2 µm)

29 51 42 33 32%1----Silt (2-60 µm)

54 28 42 55 53%1----Sand (0.06-2.00 mm)

1 <1 <1 <1 1%1----Gravel (>2mm)

<1 <1 <1 <1 <1%1----Cobbles (>6cm)

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

14300Aluminium 13000 12700 24000 13200mg/kg507429-90-5

35400Iron 24000 22200 38200 24200mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 <0.50 <0.50mg/kg0.507440-36-0

17.8Arsenic 12.8 14.3 17.3 13.4mg/kg1.007440-38-2

0.2Cadmium <0.1 <0.1 0.2 <0.1mg/kg0.17440-43-9

56.6Chromium 39.5 38.8 69.0 41.4mg/kg1.07440-47-3

20.1Copper 14.5 13.7 27.2 15.1mg/kg1.07440-50-8

13.9Cobalt 9.3 7.7 15.9 8.5mg/kg0.57440-48-4

26.3Lead 17.9 19.1 29.2 20.3mg/kg1.07439-92-1

233Manganese 269 193 526 204mg/kg107439-96-5

42.9Nickel 23.8 24.8 43.6 26.3mg/kg1.07440-02-0

1.7Selenium 1.2 0.9 1.8 1.0mg/kg0.17782-49-2

0.2Silver 0.1 <0.1 <0.1 <0.1mg/kg0.17440-22-4

76.1Vanadium 47.6 44.3 75.5 46.9mg/kg2.07440-62-2

91.5Zinc 59.8 61.4 101 77.3mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.16Mercury 0.06 0.06 0.10 0.08mg/kg0.017439-97-6

EN33: TCLP Leach

8.8 8.5 8.8 8.6 8.3pH Unit0.1----Initial pH

5.7 5.6 5.3 5.2 5.3pH Unit0.1----After HCl pH

2 2 2 2 2-1----Extraction Fluid Number

6.2 6.1 6.0 6.0 6.0pH Unit0.1----Final pH

EP003: Total Organic Carbon (TOC) in Soil

1.34 1.34 1.52 2.38 1.22%0.02----Total Organic Carbon
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Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<12 <12 ---- ---- ----mg/kg3---->C10 - C16 Fraction

51 61 ---- ---- ----mg/kg3---->C16 - C34 Fraction

34 40 ---- ---- ----mg/kg5---->C34 - C40 Fraction

85 101 ---- ---- ----mg/kg3---->C10 - C40 Fraction (sum)

<12 <12 ---- ---- ----mg/kg3---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

<3 <3 ---- ---- ----mg/kg3----C6 - C9 Fraction

<6 <6 ---- ---- ----mg/kg3----C10 - C14 Fraction

30 37 ---- ---- ----mg/kg3----C15 - C28 Fraction

40 47 ---- ---- ----mg/kg5----C29 - C36 Fraction

70^ 84 ---- ---- ----mg/kg3----C10 - C36 Fraction (sum)

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

<3C6 - C10 Fraction <3 ---- ---- ----mg/kg3C6_C10

<3.0C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 ---- ---- ----mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

<0.2Benzene <0.2 ---- ---- ----mg/kg0.271-43-2

<0.2Toluene <0.2 ---- ---- ----mg/kg0.2108-88-3

<0.2Ethylbenzene <0.2 ---- ---- ----mg/kg0.2100-41-4

<0.2meta- & para-Xylene <0.2 ---- ---- ----mg/kg0.2108-38-3 106-42-3

<0.2ortho-Xylene <0.2 ---- ---- ----mg/kg0.295-47-6

<0.5^ <0.5 ---- ---- ----mg/kg0.5----Total Xylenes

<0.2^ <0.2 ---- ---- ----mg/kg0.2----Sum of BTEX

<0.2Naphthalene <0.2 ---- ---- ----mg/kg0.291-20-3

EP090: Organotin Compounds

<1Monobutyltin <1 <1 <1 <1µgSn/kg178763-54-9

1Dibutyltin <1 <1 <1 <1µgSn/kg11002-53-5

2.0Tributyltin 1.2 0.8 0.7 1.5µgSn/kg0.556573-85-4

EP130A: Organophosphorus Pesticides (Ultra-trace)

<12Bromophos-ethyl ---- <12 <12 <12µg/kg104824-78-6

<12Carbophenothion ---- <12 <12 <12µg/kg10786-19-6

<12.0Chlorfenvinphos (E) ---- <12.0 <12.0 <12.0µg/kg10.018708-86-6

<12Chlorfenvinphos (Z) ---- <12 <12 <12µg/kg1018708-87-7
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Result Result Result Result Result

EP130A: Organophosphorus Pesticides (Ultra-trace) - Continued

<12Chlorpyrifos ---- <12 <12 <12µg/kg102921-88-2

<12Chlorpyrifos-methyl ---- <12 <12 <12µg/kg105598-13-0

<12Demeton-S-methyl ---- <12 <12 <12µg/kg10919-86-8

<12Diazinon ---- <12 <12 <12µg/kg10333-41-5

<12Dichlorvos ---- <12 <12 <12µg/kg1062-73-7

<12Dimethoate ---- <12 <12 <12µg/kg1060-51-5

<12Ethion ---- <12 <12 <12µg/kg10563-12-2

<12Fenamiphos ---- <12 <12 <12µg/kg1022224-92-6

<12Fenthion ---- <12 <12 <12µg/kg1055-38-9

<12Malathion ---- <12 <12 <12µg/kg10121-75-5

<12Azinphos Methyl ---- <12 <12 <12µg/kg1086-50-0

<12Monocrotophos ---- <12 <12 <12µg/kg106923-22-4

<12Parathion ---- <12 <12 <12µg/kg1056-38-2

<12Parathion-methyl ---- <12 <12 <12µg/kg10298-00-0

<12Pirimphos-ethyl ---- <12 <12 <12µg/kg1023505-41-1

<12Prothiofos ---- <12 <12 <12µg/kg1034643-46-4

EP131A: Organochlorine Pesticides

<0.50Aldrin ---- <0.50 <0.50 <0.50µg/kg0.50309-00-2

<0.50alpha-BHC ---- <0.50 <0.50 <0.50µg/kg0.50319-84-6

<0.50beta-BHC ---- <0.50 <0.50 <0.50µg/kg0.50319-85-7

<0.50delta-BHC ---- <0.50 <0.50 <0.50µg/kg0.50319-86-8

<0.504.4`-DDD ---- <0.50 <0.50 <0.50µg/kg0.5072-54-8

<0.504.4`-DDE ---- <0.50 <0.50 <0.50µg/kg0.5072-55-9

<0.504.4`-DDT ---- <0.50 <0.50 <0.50µg/kg0.5050-29-3

<0.50^ Sum of DDD + DDE + DDT ---- <0.50 <0.50 <0.50µg/kg0.5072-54-8/72-55-9/5

0-2

<0.50Dieldrin ---- <0.50 <0.50 <0.50µg/kg0.5060-57-1

<0.50alpha-Endosulfan ---- <0.50 <0.50 <0.50µg/kg0.50959-98-8

<0.50beta-Endosulfan ---- <0.50 <0.50 <0.50µg/kg0.5033213-65-9

<0.50Endosulfan sulfate ---- <0.50 <0.50 <0.50µg/kg0.501031-07-8

<0.50^ Endosulfan (sum) ---- <0.50 <0.50 <0.50µg/kg0.50115-29-7

<0.50Endrin ---- <0.50 <0.50 <0.50µg/kg0.5072-20-8

<0.50Endrin aldehyde ---- <0.50 <0.50 <0.50µg/kg0.507421-93-4

<0.50Endrin ketone ---- <0.50 <0.50 <0.50µg/kg0.5053494-70-5

<0.50Heptachlor ---- <0.50 <0.50 <0.50µg/kg0.5076-44-8
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Result Result Result Result Result

EP131A: Organochlorine Pesticides - Continued

<0.50Heptachlor epoxide ---- <0.50 <0.50 <0.50µg/kg0.501024-57-3

<0.50Hexachlorobenzene (HCB) ---- <0.50 <0.50 <0.50µg/kg0.50118-74-1

<0.25gamma-BHC ---- <0.25 <0.25 <0.25µg/kg0.2558-89-9

<0.50Methoxychlor ---- <0.50 <0.50 <0.50µg/kg0.5072-43-5

<0.25cis-Chlordane ---- <0.25 <0.25 <0.25µg/kg0.255103-71-9

<0.25trans-Chlordane ---- <0.25 <0.25 <0.25µg/kg0.255103-74-2

<0.25^ ---- <0.25 <0.25 <0.25µg/kg0.25----Total Chlordane (sum)

<0.50Oxychlordane ---- <0.50 <0.50 <0.50µg/kg0.5027304-13-8

EP131B: Polychlorinated Biphenyls (as Aroclors)

<31.2^ <31.2 <31.2 <31.2 <31.2µg/kg5.0----Total Polychlorinated biphenyls

<31.2Aroclor 1016 <31.2 <31.2 <31.2 <31.2µg/kg5.012674-11-2

<31.2Aroclor 1221 <31.2 <31.2 <31.2 <31.2µg/kg5.011104-28-2

<31.2Aroclor 1232 <31.2 <31.2 <31.2 <31.2µg/kg5.011141-16-5

<31.2Aroclor 1242 <31.2 <31.2 <31.2 <31.2µg/kg5.053469-21-9

<31.2Aroclor 1248 <31.2 <31.2 <31.2 <31.2µg/kg5.012672-29-6

<31.2Aroclor 1254 <31.2 <31.2 <31.2 <31.2µg/kg5.011097-69-1

<31.2Aroclor 1260 <31.2 <31.2 <31.2 <31.2µg/kg5.011096-82-5

EP132B: Polynuclear Aromatic Hydrocarbons

7Naphthalene 9 9 9 10µg/kg591-20-3

<52-Methylnaphthalene <5 <5 <5 <5µg/kg591-57-6

<5Acenaphthylene <5 <5 <5 <5µg/kg4208-96-8

<5Acenaphthene <5 <5 <5 <5µg/kg483-32-9

<5Fluorene <5 <5 <5 <5µg/kg486-73-7

18Phenanthrene 13 12 13 16µg/kg485-01-8

<5Anthracene <5 <5 <5 <5µg/kg4120-12-7

38Fluoranthene 27 22 29 29µg/kg4206-44-0

39Pyrene 28 23 30 28µg/kg4129-00-0

30Benz(a)anthracene 25 19 21 23µg/kg456-55-3

29Chrysene 34 22 25 27µg/kg4218-01-9

31Benzo(b+j)fluoranthene 33 23 23 30µg/kg4205-99-2 205-82-3

21Benzo(k)fluoranthene 22 18 18 16µg/kg4207-08-9

17Benzo(e)pyrene 16 12 13 14µg/kg4192-97-2

32Benzo(a)pyrene 29 23 23 26µg/kg450-32-8

55Perylene 36 55 32 44µg/kg4198-55-0
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EB3_8EB3_7EB3_6EB3_5EB3_4Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 13:2711-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 10:40Client sampling date / time

ES1930306-010ES1930306-009ES1930306-008ES1930306-007ES1930306-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

24Benzo(g.h.i)perylene 23 17 18 20µg/kg4191-24-2

6Dibenz(a.h)anthracene 5 <5 5 6µg/kg453-70-3

20Indeno(1.2.3.cd)pyrene 18 14 13 16µg/kg4193-39-5

5Coronene <5 <5 <5 5µg/kg5191-07-1

372^ 318 269 272 310µg/kg4----Sum of PAHs

----^ 44 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (zero)

----^ 44 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (half LOR)

----^ 44 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

88.01.2-Dichloroethane-D4 85.9 ---- ---- ----%0.217060-07-0

97.1Toluene-D8 89.4 ---- ---- ----%0.22037-26-5

94.34-Bromofluorobenzene 90.0 ---- ---- ----%0.2460-00-4

EP090S: Organotin Surrogate

98.3 104 95.3 92.1 79.4%0.5----Tripropyltin

EP130S: Organophosphorus Pesticide Surrogate

63.2DEF ---- 78.7 75.0 80.3%1078-48-8

EP131S: OC Pesticide Surrogate

61.2Dibromo-DDE ---- 106 89.1 78.4%0.5021655-73-2

EP131T: PCB Surrogate

106Decachlorobiphenyl 87.5 62.5 112 119%0.52051-24-3

EP132T: Base/Neutral Extractable Surrogates

85.72-Fluorobiphenyl 82.1 96.1 90.5 90.9%10321-60-8

109Anthracene-d10 118 118 119 117%101719-06-8

94.34-Terphenyl-d14 104 101 107 107%101718-51-0
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Analytical Results

EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

8.9 8.9 8.9 8.9 9.0pH Unit0.1----pH KCl (23A)

<2 <2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.461 0.388 0.348 0.356 0.380% S0.005----Chromium Reducible Sulfur (22B)

287 242 217 222 237mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

25.6 31.4 33.0 32.4 31.7% CaCO30.01----Acid Neutralising Capacity (19A2)

5110 6270 6590 6470 6330mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

8.19 10.0 10.6 10.4 10.1% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 <1 <1kg CaCO3/t1----Liming Rate

0.46 0.39 0.35 0.36 0.38% S0.02----Net Acidity excluding ANC (sulfur units)

287 242 217 222 237mole H+ / t10----Net Acidity excluding ANC (acidity units)

22 18 16 17 18kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

54.6 57.7 58.9 58.8 48.8%1.0----Moisture Content

EA150: Particle Sizing

27 39 35 44 66%1----+75µm

13 14 10 13 26%1----+150µm

3 3 2 4 7%1----+300µm

2 2 2 3 5%1----+425µm

2 1 1 3 4%1----+600µm

<1 <1 <1 2 2%1----+1180µm

<1 <1 <1 <1 <1%1----+2.36mm

<1 <1 <1 <1 <1%1----+4.75mm

<1 <1 <1 <1 <1%1----+9.5mm

<1 <1 <1 <1 <1%1----+19.0mm
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EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EA150: Particle Sizing - Continued

<1 <1 <1 <1 <1%1----+37.5mm

<1 <1 <1 <1 <1%1----+75.0mm

EA150: Soil Classification based on Particle Size

20 17 14 12 6%1----Clay (<2 µm)

51 42 46 39 25%1----Silt (2-60 µm)

29 41 40 49 68%1----Sand (0.06-2.00 mm)

<1 <1 <1 <1 1%1----Gravel (>2mm)

<1 <1 <1 <1 <1%1----Cobbles (>6cm)

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

13000Aluminium 11300 11300 11700 13600mg/kg507429-90-5

24700Iron 22500 21900 23000 22800mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 <0.50 <0.50mg/kg0.507440-36-0

14.5Arsenic 16.4 15.8 15.6 11.7mg/kg1.007440-38-2

0.1Cadmium <0.1 <0.1 0.1 <0.1mg/kg0.17440-43-9

41.4Chromium 38.0 37.8 38.4 40.1mg/kg1.07440-47-3

15.1Copper 14.1 13.5 13.6 14.8mg/kg1.07440-50-8

9.2Cobalt 7.7 7.6 8.0 8.6mg/kg0.57440-48-4

19.3Lead 19.8 20.0 20.1 17.7mg/kg1.07439-92-1

212Manganese 158 165 175 195mg/kg107439-96-5

25.2Nickel 23.7 24.1 23.6 24.7mg/kg1.07440-02-0

1.2Selenium 1.1 1.0 1.2 0.9mg/kg0.17782-49-2

0.1Silver 0.2 0.2 0.1 <0.1mg/kg0.17440-22-4

49.5Vanadium 47.0 47.4 48.5 43.6mg/kg2.07440-62-2

66.4Zinc 64.3 64.6 64.0 64.3mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.07Mercury 0.07 0.07 0.07 0.06mg/kg0.017439-97-6

EN33: TCLP Leach

8.4 8.6 8.4 8.6 8.4pH Unit0.1----Initial pH

5.9 5.9 5.9 5.8 5.6pH Unit0.1----After HCl pH

2 2 2 2 2-1----Extraction Fluid Number

6.2 6.2 6.1 6.2 6.1pH Unit0.1----Final pH

EP003: Total Organic Carbon (TOC) in Soil

1.72 2.02 2.21 2.22 1.80%0.02----Total Organic Carbon
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EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

24 <12 <12 <12 ----mg/kg3---->C10 - C16 Fraction

123 42 50 45 ----mg/kg3---->C16 - C34 Fraction

61 36 38 37 ----mg/kg5---->C34 - C40 Fraction

208 78 88 82 ----mg/kg3---->C10 - C40 Fraction (sum)

24 <12 <12 <12 ----mg/kg3---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

<3 <3 <3 <3 ----mg/kg3----C6 - C9 Fraction

8 <6 <6 8 ----mg/kg3----C10 - C14 Fraction

68 23 30 23 ----mg/kg3----C15 - C28 Fraction

106 39 41 42 ----mg/kg5----C29 - C36 Fraction

182^ 62 71 73 ----mg/kg3----C10 - C36 Fraction (sum)

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

<3C6 - C10 Fraction <3 <3 <3 ----mg/kg3C6_C10

<3.0C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 <3.0 <3.0 ----mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 ----mg/kg0.271-43-2

<0.2Toluene <0.2 <0.2 <0.2 ----mg/kg0.2108-88-3

<0.2Ethylbenzene <0.2 <0.2 <0.2 ----mg/kg0.2100-41-4

<0.2meta- & para-Xylene <0.2 <0.2 <0.2 ----mg/kg0.2108-38-3 106-42-3

<0.2ortho-Xylene <0.2 <0.2 <0.2 ----mg/kg0.295-47-6

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Total Xylenes

<0.2^ <0.2 <0.2 <0.2 ----mg/kg0.2----Sum of BTEX

<0.2Naphthalene <0.2 <0.2 <0.2 ----mg/kg0.291-20-3

EP090: Organotin Compounds

<1Monobutyltin <1 <1 <1 <1µgSn/kg178763-54-9

<1Dibutyltin <1 <1 <1 <1µgSn/kg11002-53-5

<1.2Tributyltin 1.1 1.4 1.1 0.8µgSn/kg0.556573-85-4

EP130A: Organophosphorus Pesticides (Ultra-trace)

<12Bromophos-ethyl ---- <12 ---- <10µg/kg104824-78-6

<12Carbophenothion ---- <12 ---- <10µg/kg10786-19-6

<12.0Chlorfenvinphos (E) ---- <12.0 ---- <10.0µg/kg10.018708-86-6

<12Chlorfenvinphos (Z) ---- <12 ---- <10µg/kg1018708-87-7
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EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP130A: Organophosphorus Pesticides (Ultra-trace) - Continued

<12Chlorpyrifos ---- <12 ---- <10µg/kg102921-88-2

<12Chlorpyrifos-methyl ---- <12 ---- <10µg/kg105598-13-0

<12Demeton-S-methyl ---- <12 ---- <10µg/kg10919-86-8

<12Diazinon ---- <12 ---- <10µg/kg10333-41-5

<12Dichlorvos ---- <12 ---- <10µg/kg1062-73-7

<12Dimethoate ---- <12 ---- <10µg/kg1060-51-5

<12Ethion ---- <12 ---- <10µg/kg10563-12-2

<12Fenamiphos ---- <12 ---- <10µg/kg1022224-92-6

<12Fenthion ---- <12 ---- <10µg/kg1055-38-9

<12Malathion ---- <12 ---- <10µg/kg10121-75-5

<12Azinphos Methyl ---- <12 ---- <10µg/kg1086-50-0

<12Monocrotophos ---- <12 ---- <10µg/kg106923-22-4

<12Parathion ---- <12 ---- <10µg/kg1056-38-2

<12Parathion-methyl ---- <12 ---- <10µg/kg10298-00-0

<12Pirimphos-ethyl ---- <12 ---- <10µg/kg1023505-41-1

<12Prothiofos ---- <12 ---- <10µg/kg1034643-46-4

EP131A: Organochlorine Pesticides

<0.50Aldrin ---- <0.50 ---- <0.50µg/kg0.50309-00-2

<0.50alpha-BHC ---- <0.50 ---- <0.50µg/kg0.50319-84-6

<0.50beta-BHC ---- <0.50 ---- <0.50µg/kg0.50319-85-7

<0.50delta-BHC ---- <0.50 ---- <0.50µg/kg0.50319-86-8

<0.504.4`-DDD ---- <0.50 ---- <0.50µg/kg0.5072-54-8

<0.504.4`-DDE ---- <0.50 ---- <0.50µg/kg0.5072-55-9

<0.504.4`-DDT ---- <0.50 ---- <0.50µg/kg0.5050-29-3

<0.50^ Sum of DDD + DDE + DDT ---- <0.50 ---- <0.50µg/kg0.5072-54-8/72-55-9/5

0-2

<0.50Dieldrin ---- <0.50 ---- <0.50µg/kg0.5060-57-1

<0.50alpha-Endosulfan ---- <0.50 ---- <0.50µg/kg0.50959-98-8

<0.50beta-Endosulfan ---- <0.50 ---- <0.50µg/kg0.5033213-65-9

<0.50Endosulfan sulfate ---- <0.50 ---- <0.50µg/kg0.501031-07-8

<0.50^ Endosulfan (sum) ---- <0.50 ---- <0.50µg/kg0.50115-29-7

<0.50Endrin ---- <0.50 ---- <0.50µg/kg0.5072-20-8

<0.50Endrin aldehyde ---- <0.50 ---- <0.50µg/kg0.507421-93-4

<0.50Endrin ketone ---- <0.50 ---- <0.50µg/kg0.5053494-70-5

<0.50Heptachlor ---- <0.50 ---- <0.50µg/kg0.5076-44-8
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EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP131A: Organochlorine Pesticides - Continued

<0.50Heptachlor epoxide ---- <0.50 ---- <0.50µg/kg0.501024-57-3

<0.50Hexachlorobenzene (HCB) ---- <0.50 ---- <0.50µg/kg0.50118-74-1

<0.25gamma-BHC ---- <0.25 ---- <0.25µg/kg0.2558-89-9

<0.50Methoxychlor ---- <0.50 ---- <0.50µg/kg0.5072-43-5

<0.25cis-Chlordane ---- <0.25 ---- <0.25µg/kg0.255103-71-9

<0.25trans-Chlordane ---- <0.25 ---- <0.25µg/kg0.255103-74-2

<0.25^ ---- <0.25 ---- <0.25µg/kg0.25----Total Chlordane (sum)

<0.50Oxychlordane ---- <0.50 ---- <0.50µg/kg0.5027304-13-8

EP131B: Polychlorinated Biphenyls (as Aroclors)

<31.2^ <31.2 <31.2 <31.2 <15.6µg/kg5.0----Total Polychlorinated biphenyls

<31.2Aroclor 1016 <31.2 <31.2 <31.2 <15.6µg/kg5.012674-11-2

<31.2Aroclor 1221 <31.2 <31.2 <31.2 <15.6µg/kg5.011104-28-2

<31.2Aroclor 1232 <31.2 <31.2 <31.2 <15.6µg/kg5.011141-16-5

<31.2Aroclor 1242 <31.2 <31.2 <31.2 <15.6µg/kg5.053469-21-9

<31.2Aroclor 1248 <31.2 <31.2 <31.2 <15.6µg/kg5.012672-29-6

<31.2Aroclor 1254 <31.2 <31.2 <31.2 <15.6µg/kg5.011097-69-1

<31.2Aroclor 1260 <31.2 <31.2 <31.2 <15.6µg/kg5.011096-82-5

EP132B: Polynuclear Aromatic Hydrocarbons

8Naphthalene 10 10 8 11µg/kg591-20-3

<52-Methylnaphthalene <5 <5 <5 <5µg/kg591-57-6

<5Acenaphthylene <5 <5 <5 <4µg/kg4208-96-8

<5Acenaphthene <5 <5 <5 <4µg/kg483-32-9

<5Fluorene <5 <5 <5 <4µg/kg486-73-7

10Phenanthrene 29 12 17 10µg/kg485-01-8

<5Anthracene 9 <5 <5 <4µg/kg4120-12-7

21Fluoranthene 40 25 27 23µg/kg4206-44-0

20Pyrene 40 26 27 22µg/kg4129-00-0

21Benz(a)anthracene 31 33 25 21µg/kg456-55-3

22Chrysene 32 45 25 24µg/kg4218-01-9

24Benzo(b+j)fluoranthene 31 38 27 26µg/kg4205-99-2 205-82-3

16Benzo(k)fluoranthene 18 30 17 19µg/kg4207-08-9

13Benzo(e)pyrene 15 22 13 13µg/kg4192-97-2

24Benzo(a)pyrene 29 43 25 22µg/kg450-32-8

58Perylene 68 34 28 35µg/kg4198-55-0
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EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

19Benzo(g.h.i)perylene 21 30 18 14µg/kg4191-24-2

<5Dibenz(a.h)anthracene <5 8 <5 4µg/kg453-70-3

15Indeno(1.2.3.cd)pyrene 16 26 14 12µg/kg4193-39-5

<5Coronene <5 6 <5 <5µg/kg5191-07-1

271^ 389 388 271 256µg/kg4----Sum of PAHs

----^ 39 ---- 34 ----µg/kg4----Benzo(a)pyrene TEQ (zero)

----^ 41 ---- 36 ----µg/kg4----Benzo(a)pyrene TEQ (half LOR)

----^ 43 ---- 38 ----µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

82.31.2-Dichloroethane-D4 69.2 80.8 79.1 ----%0.217060-07-0

87.2Toluene-D8 91.7 84.3 82.9 ----%0.22037-26-5

86.74-Bromofluorobenzene 104 86.3 82.2 ----%0.2460-00-4

EP090S: Organotin Surrogate

106 105 104 107 94.6%0.5----Tripropyltin

EP130S: Organophosphorus Pesticide Surrogate

61.5DEF ---- 72.7 ---- 74.4%1078-48-8

EP131S: OC Pesticide Surrogate

82.5Dibromo-DDE ---- 53.0 ---- 82.8%0.5021655-73-2

EP131T: PCB Surrogate

106Decachlorobiphenyl 87.5 75.0 87.5 93.8%0.52051-24-3

EP132T: Base/Neutral Extractable Surrogates

81.92-Fluorobiphenyl 80.0 85.4 89.9 90.0%10321-60-8

119Anthracene-d10 107 118 120 121%101719-06-8

100.04-Terphenyl-d14 91.8 107 104 105%101718-51-0
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EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

8.9 8.7 8.3 ---- ----pH Unit0.1----pH KCl (23A)

<2 <2 <2 ---- ----mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 ---- ----% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.390 0.399 0.065 ---- ----% S0.005----Chromium Reducible Sulfur (22B)

244 249 40 ---- ----mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

24.7 9.85 6.50 ---- ----% CaCO30.01----Acid Neutralising Capacity (19A2)

4930 1970 1300 ---- ----mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

7.90 3.15 2.08 ---- ----% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 ---- -----0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 ---- ----% S0.02----Net Acidity (sulfur units)

<10 <10 <10 ---- ----mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 ---- ----kg CaCO3/t1----Liming Rate

0.39 0.40 0.06 ---- ----% S0.02----Net Acidity excluding ANC (sulfur units)

244 249 40 ---- ----mole H+ / t10----Net Acidity excluding ANC (acidity units)

18 19 3 ---- ----kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

52.5 47.4 48.3 ---- ----%1.0----Moisture Content

EA150: Particle Sizing

78 41 62 ---- ----%1----+75µm

66 16 52 ---- ----%1----+150µm

62 5 44 ---- ----%1----+300µm

60 3 40 ---- ----%1----+425µm

59 2 38 ---- ----%1----+600µm

58 1 36 ---- ----%1----+1180µm

55 <1 31 ---- ----%1----+2.36mm

51 <1 26 ---- ----%1----+4.75mm

43 <1 15 ---- ----%1----+9.5mm

<1 <1 <1 ---- ----%1----+19.0mm
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EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EA150: Particle Sizing - Continued

<1 <1 <1 ---- ----%1----+37.5mm

<1 <1 <1 ---- ----%1----+75.0mm

EA150: Soil Classification based on Particle Size

7 15 15 ---- ----%1----Clay (<2 µm)

12 42 21 ---- ----%1----Silt (2-60 µm)

25 43 31 ---- ----%1----Sand (0.06-2.00 mm)

56 <1 33 ---- ----%1----Gravel (>2mm)

<1 <1 <1 ---- ----%1----Cobbles (>6cm)

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

11900Aluminium 10400 34900 ---- ----mg/kg507429-90-5

26100Iron 19600 66500 ---- ----mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 ---- ----mg/kg0.507440-36-0

14.1Arsenic 12.6 8.46 ---- ----mg/kg1.007440-38-2

0.2Cadmium <0.1 <0.1 ---- ----mg/kg0.17440-43-9

42.2Chromium 32.6 138 ---- ----mg/kg1.07440-47-3

15.7Copper 11.9 48.9 ---- ----mg/kg1.07440-50-8

11.8Cobalt 7.3 50.4 ---- ----mg/kg0.57440-48-4

19.1Lead 15.1 14.5 ---- ----mg/kg1.07439-92-1

311Manganese 165 366 ---- ----mg/kg107439-96-5

30.9Nickel 20.2 165 ---- ----mg/kg1.07440-02-0

1.1Selenium 1.0 3.2 ---- ----mg/kg0.17782-49-2

0.1Silver 0.1 <0.1 ---- ----mg/kg0.17440-22-4

50.4Vanadium 38.4 116 ---- ----mg/kg2.07440-62-2

107Zinc 51.1 103 ---- ----mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.08Mercury 0.05 0.07 ---- ----mg/kg0.017439-97-6

EN33: TCLP Leach

8.8 8.3 9.0 ---- ----pH Unit0.1----Initial pH

5.6 4.8 5.0 ---- ----pH Unit0.1----After HCl pH

2 1 1 ---- -----1----Extraction Fluid Number

6.1 6.7 6.8 ---- ----pH Unit0.1----Final pH

EN82: Porewater Extraction

---- ---- ---- 57 65mL1----Volume
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Work Order :

:Client
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Devonport East:Project

MARINE SOLUTIONS

Analytical Results

EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP003: Total Organic Carbon (TOC) in Soil

1.92 1.46 0.36 ---- ----%0.02----Total Organic Carbon

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<12 <6 ---- ---- ----mg/kg3---->C10 - C16 Fraction

102 42 ---- ---- ----mg/kg3---->C16 - C34 Fraction

88 43 ---- ---- ----mg/kg5---->C34 - C40 Fraction

190 85 ---- ---- ----mg/kg3---->C10 - C40 Fraction (sum)

<12 <6 ---- ---- ----mg/kg3---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

<3 <3 ---- ---- ----mg/kg3----C6 - C9 Fraction

<6 <3 ---- ---- ----mg/kg3----C10 - C14 Fraction

60 23 ---- ---- ----mg/kg3----C15 - C28 Fraction

85 42 ---- ---- ----mg/kg5----C29 - C36 Fraction

145^ 65 ---- ---- ----mg/kg3----C10 - C36 Fraction (sum)

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

<3C6 - C10 Fraction <3 ---- ---- ----mg/kg3C6_C10

<3.0C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 ---- ---- ----mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

<0.2Benzene <0.2 ---- ---- ----mg/kg0.271-43-2

<0.2Toluene <0.2 ---- ---- ----mg/kg0.2108-88-3

<0.2Ethylbenzene <0.2 ---- ---- ----mg/kg0.2100-41-4

<0.2meta- & para-Xylene <0.2 ---- ---- ----mg/kg0.2108-38-3 106-42-3

<0.2ortho-Xylene <0.2 ---- ---- ----mg/kg0.295-47-6

<0.5^ <0.5 ---- ---- ----mg/kg0.5----Total Xylenes

<0.2^ <0.2 ---- ---- ----mg/kg0.2----Sum of BTEX

<0.2Naphthalene <0.2 ---- ---- ----mg/kg0.291-20-3

EP090: Organotin Compounds

<1Monobutyltin <1 <1 ---- ----µgSn/kg178763-54-9

1Dibutyltin <1 <1 ---- ----µgSn/kg11002-53-5

1.1Tributyltin 1.2 <0.5 ---- ----µgSn/kg0.556573-85-4

EP130A: Organophosphorus Pesticides (Ultra-trace)

----Bromophos-ethyl ---- <10 ---- ----µg/kg104824-78-6

----Carbophenothion ---- <10 ---- ----µg/kg10786-19-6
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Devonport East:Project

MARINE SOLUTIONS

Analytical Results

EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP130A: Organophosphorus Pesticides (Ultra-trace) - Continued

----Chlorfenvinphos (E) ---- <10.0 ---- ----µg/kg10.018708-86-6

----Chlorfenvinphos (Z) ---- <10 ---- ----µg/kg1018708-87-7

----Chlorpyrifos ---- <10 ---- ----µg/kg102921-88-2

----Chlorpyrifos-methyl ---- <10 ---- ----µg/kg105598-13-0

----Demeton-S-methyl ---- <10 ---- ----µg/kg10919-86-8

----Diazinon ---- <10 ---- ----µg/kg10333-41-5

----Dichlorvos ---- <10 ---- ----µg/kg1062-73-7

----Dimethoate ---- <10 ---- ----µg/kg1060-51-5

----Ethion ---- <10 ---- ----µg/kg10563-12-2

----Fenamiphos ---- <10 ---- ----µg/kg1022224-92-6

----Fenthion ---- <10 ---- ----µg/kg1055-38-9

----Malathion ---- <10 ---- ----µg/kg10121-75-5

----Azinphos Methyl ---- <10 ---- ----µg/kg1086-50-0

----Monocrotophos ---- <10 ---- ----µg/kg106923-22-4

----Parathion ---- <10 ---- ----µg/kg1056-38-2

----Parathion-methyl ---- <10 ---- ----µg/kg10298-00-0

----Pirimphos-ethyl ---- <10 ---- ----µg/kg1023505-41-1

----Prothiofos ---- <10 ---- ----µg/kg1034643-46-4

EP131A: Organochlorine Pesticides

----Aldrin ---- <0.50 ---- ----µg/kg0.50309-00-2

----alpha-BHC ---- <0.50 ---- ----µg/kg0.50319-84-6

----beta-BHC ---- <0.50 ---- ----µg/kg0.50319-85-7

----delta-BHC ---- <0.50 ---- ----µg/kg0.50319-86-8

----4.4`-DDD ---- <0.50 ---- ----µg/kg0.5072-54-8

----4.4`-DDE ---- <0.50 ---- ----µg/kg0.5072-55-9

----4.4`-DDT ---- <0.50 ---- ----µg/kg0.5050-29-3

----^ Sum of DDD + DDE + DDT ---- <0.50 ---- ----µg/kg0.5072-54-8/72-55-9/5

0-2

----Dieldrin ---- <0.50 ---- ----µg/kg0.5060-57-1

----alpha-Endosulfan ---- <0.50 ---- ----µg/kg0.50959-98-8

----beta-Endosulfan ---- <0.50 ---- ----µg/kg0.5033213-65-9

----Endosulfan sulfate ---- <0.50 ---- ----µg/kg0.501031-07-8

----^ Endosulfan (sum) ---- <0.50 ---- ----µg/kg0.50115-29-7

----Endrin ---- <0.50 ---- ----µg/kg0.5072-20-8
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MARINE SOLUTIONS

Analytical Results

EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP131A: Organochlorine Pesticides - Continued

----Endrin aldehyde ---- <0.50 ---- ----µg/kg0.507421-93-4

----Endrin ketone ---- <0.50 ---- ----µg/kg0.5053494-70-5

----Heptachlor ---- <0.50 ---- ----µg/kg0.5076-44-8

----Heptachlor epoxide ---- <0.50 ---- ----µg/kg0.501024-57-3

----Hexachlorobenzene (HCB) ---- <0.50 ---- ----µg/kg0.50118-74-1

----gamma-BHC ---- <0.25 ---- ----µg/kg0.2558-89-9

----Methoxychlor ---- <0.50 ---- ----µg/kg0.5072-43-5

----cis-Chlordane ---- <0.25 ---- ----µg/kg0.255103-71-9

----trans-Chlordane ---- <0.25 ---- ----µg/kg0.255103-74-2

----^ ---- <0.25 ---- ----µg/kg0.25----Total Chlordane (sum)

----Oxychlordane ---- <0.50 ---- ----µg/kg0.5027304-13-8

EP131B: Polychlorinated Biphenyls (as Aroclors)

<31.2^ <15.6 <15.6 ---- ----µg/kg5.0----Total Polychlorinated biphenyls

<31.2Aroclor 1016 <15.6 <15.6 ---- ----µg/kg5.012674-11-2

<31.2Aroclor 1221 <15.6 <15.6 ---- ----µg/kg5.011104-28-2

<31.2Aroclor 1232 <15.6 <15.6 ---- ----µg/kg5.011141-16-5

<31.2Aroclor 1242 <15.6 <15.6 ---- ----µg/kg5.053469-21-9

<31.2Aroclor 1248 <15.6 <15.6 ---- ----µg/kg5.012672-29-6

<31.2Aroclor 1254 <15.6 <15.6 ---- ----µg/kg5.011097-69-1

<31.2Aroclor 1260 <15.6 <15.6 ---- ----µg/kg5.011096-82-5

EP132B: Polynuclear Aromatic Hydrocarbons

12Naphthalene 8 <5 ---- ----µg/kg591-20-3

<52-Methylnaphthalene <5 <5 ---- ----µg/kg591-57-6

<5Acenaphthylene <4 <4 ---- ----µg/kg4208-96-8

<5Acenaphthene <4 <4 ---- ----µg/kg483-32-9

<5Fluorene <4 <4 ---- ----µg/kg486-73-7

21Phenanthrene 6 11 ---- ----µg/kg485-01-8

5Anthracene <4 <4 ---- ----µg/kg4120-12-7

40Fluoranthene 9 23 ---- ----µg/kg4206-44-0

41Pyrene 10 22 ---- ----µg/kg4129-00-0

33Benz(a)anthracene 8 22 ---- ----µg/kg456-55-3

44Chrysene 9 35 ---- ----µg/kg4218-01-9

44Benzo(b+j)fluoranthene <4 27 ---- ----µg/kg4205-99-2 205-82-3

23Benzo(k)fluoranthene <4 11 ---- ----µg/kg4207-08-9
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MARINE SOLUTIONS

Analytical Results

EB3_2

POREWATER

EB3_1

POREWATER

EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

ES1930306-020ES1930306-019ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

23Benzo(e)pyrene 5 13 ---- ----µg/kg4192-97-2

40Benzo(a)pyrene 10 23 ---- ----µg/kg450-32-8

39Perylene 56 20 ---- ----µg/kg4198-55-0

28Benzo(g.h.i)perylene 6 14 ---- ----µg/kg4191-24-2

8Dibenz(a.h)anthracene <4 4 ---- ----µg/kg453-70-3

22Indeno(1.2.3.cd)pyrene 6 12 ---- ----µg/kg4193-39-5

7Coronene <5 <5 ---- ----µg/kg5191-07-1

430^ 133 237 ---- ----µg/kg4----Sum of PAHs

61^ 12 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (zero)

61^ 14 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (half LOR)

61^ 16 ---- ---- ----µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

82.91.2-Dichloroethane-D4 77.0 ---- ---- ----%0.217060-07-0

85.2Toluene-D8 84.4 ---- ---- ----%0.22037-26-5

90.54-Bromofluorobenzene 82.6 ---- ---- ----%0.2460-00-4

EP090S: Organotin Surrogate

107 102 127 ---- ----%0.5----Tripropyltin

EP130S: Organophosphorus Pesticide Surrogate

----DEF ---- 55.9 ---- ----%1078-48-8

EP131S: OC Pesticide Surrogate

----Dibromo-DDE ---- 45.8 ---- ----%0.5021655-73-2

EP131T: PCB Surrogate

100Decachlorobiphenyl 106 56.2 ---- ----%0.52051-24-3

EP132T: Base/Neutral Extractable Surrogates

83.02-Fluorobiphenyl 77.6 84.8 ---- ----%10321-60-8

115Anthracene-d10 114 121 ---- ----%101719-06-8

1014-Terphenyl-d14 95.6 116 ---- ----%101718-51-0
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Analytical Results

EB3_5

POREWATER

EB3_4

POREWATER

EB3_3c

POREWATER

EB3_3b

POREWATER

EB3_3a

POREWATER

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 10:4012-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:00Client sampling date / time

ES1930306-025ES1930306-024ES1930306-023ES1930306-022ES1930306-021UnitLORCAS NumberCompound

Result Result Result Result Result

EN82: Porewater Extraction

64 60 64 58 53mL1----Volume
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MARINE SOLUTIONS

Analytical Results

EB3_10a

POREWATER

EB3_9

POREWATER

EB3_8

POREWATER

EB3_7

POREWATER

EB3_6

POREWATER

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 14:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 13:2711-Sep-2019 00:00Client sampling date / time

ES1930306-030ES1930306-029ES1930306-028ES1930306-027ES1930306-026UnitLORCAS NumberCompound

Result Result Result Result Result

EN82: Porewater Extraction

55 84 56 60 76mL1----Volume
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Analytical Results

EB3_SW

POREWATER

EB3_NE

POREWATER

EB3_NW

POREWATER

EB3_10c

POREWATER

EB3_10b

POREWATER

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0012-Sep-2019 15:2511-Sep-2019 00:0012-Sep-2019 01:4412-Sep-2019 14:20Client sampling date / time

ES1930306-035ES1930306-034ES1930306-033ES1930306-032ES1930306-031UnitLORCAS NumberCompound

Result Result Result Result Result

EN82: Porewater Extraction

79 85 68 62 58mL1----Volume
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Analytical Results

EB3_3b

ELUTRIATE

EB3_3a

ELUTRIATE

EB3_2

ELUTRIATE

EB3_1

ELUTRIATE

EB3_SE

POREWATER

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:0011-Sep-2019 00:00Client sampling date / time

ES1930306-040ES1930306-039ES1930306-038ES1930306-037ES1930306-036UnitLORCAS NumberCompound

Result Result Result Result Result

EN68: Seawater Elutriate Testing Procedure

---- 24/09/2019 24/09/2019 24/09/2019 24/09/2019------Seawater Sampling Date

EN82: Porewater Extraction

38 ---- ---- ---- ----mL1----Volume
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Analytical Results

EB3_7

ELUTRIATE

EB3_6

ELUTRIATE

EB3_5

ELUTRIATE

EB3_4

ELUTRIATE

EB3_3c

ELUTRIATE

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 13:2711-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 10:4012-Sep-2019 10:05Client sampling date / time

ES1930306-045ES1930306-044ES1930306-043ES1930306-042ES1930306-041UnitLORCAS NumberCompound

Result Result Result Result Result

EN68: Seawater Elutriate Testing Procedure

24/09/2019 24/09/2019 24/09/2019 24/09/2019 24/09/2019------Seawater Sampling Date
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Analytical Results

EB3_10c

ELUTRIATE

EB3_10b

ELUTRIATE

EB3_10a

ELUTRIATE

EB3_9

ELUTRIATE

EB3_8

ELUTRIATE

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

12-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:0011-Sep-2019 00:00Client sampling date / time

ES1930306-050ES1930306-049ES1930306-048ES1930306-047ES1930306-046UnitLORCAS NumberCompound

Result Result Result Result Result

EN68: Seawater Elutriate Testing Procedure

25/09/2019 25/09/2019 25/09/2019 25/09/2019 25/09/2019------Seawater Sampling Date
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Analytical Results

SEA WATER BLANKEB3_SE

ELUTRIATE

EB3_SW

ELUTRIATE

EB3_NE

ELUTRIATE

EB3_NW

ELUTRIATE

Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

11-Sep-2019 00:0011-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:2511-Sep-2019 00:00Client sampling date / time

ES1930306-055ES1930306-054ES1930306-053ES1930306-052ES1930306-051UnitLORCAS NumberCompound

Result Result Result Result Result

EN68: Seawater Elutriate Testing Procedure

25/09/2019 25/09/2019 25/09/2019 25/09/2019 24/09/2019------Seawater Sampling Date
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Analytical Results

EB3_3cEB3_3bEB3_3aEB3_2EB3_1Client sample IDSub-Matrix: TCLP LEACHATE

 (Matrix: WATER)

12-Sep-2019 10:0511-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 09:4511-Sep-2019 00:00Client sampling date / time

ES1930306-005ES1930306-004ES1930306-003ES1930306-002ES1930306-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG094T: Total metals in Fresh water by ORC-ICPMS

12.6Arsenic 9.5 9.2 4.6 12.3µg/L0.27440-38-2

3120Manganese 3790 1580 2460 1470µg/L0.57439-96-5
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Analytical Results

EB3_8EB3_7EB3_6EB3_5EB3_4Client sample IDSub-Matrix: TCLP LEACHATE

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 13:2711-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 10:40Client sampling date / time

ES1930306-010ES1930306-009ES1930306-008ES1930306-007ES1930306-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG094T: Total metals in Fresh water by ORC-ICPMS

8.0Arsenic 12.2 9.9 9.9 9.8µg/L0.27440-38-2

2060Manganese 1580 1970 2550 2440µg/L0.57439-96-5
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Analytical Results

EB3_NWEB3_10cEB3_10bEB3_10aEB3_9Client sample IDSub-Matrix: TCLP LEACHATE

 (Matrix: WATER)

11-Sep-2019 00:0012-Sep-2019 14:4012-Sep-2019 14:2012-Sep-2019 14:0011-Sep-2019 00:00Client sampling date / time

ES1930306-015ES1930306-014ES1930306-013ES1930306-012ES1930306-011UnitLORCAS NumberCompound

Result Result Result Result Result

EG094T: Total metals in Fresh water by ORC-ICPMS

14.4Arsenic 15.1 16.5 14.6 10.6µg/L0.27440-38-2

1610Manganese 1830 1830 1720 1940µg/L0.57439-96-5
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Analytical Results

--------EB3_SEEB3_SWEB3_NEClient sample IDSub-Matrix: TCLP LEACHATE

 (Matrix: WATER)

--------11-Sep-2019 00:0011-Sep-2019 00:0012-Sep-2019 15:25Client sampling date / time

----------------ES1930306-018ES1930306-017ES1930306-016UnitLORCAS NumberCompound

Result Result Result ---- ----

EG094T: Total metals in Fresh water by ORC-ICPMS

9.2Arsenic 3.8 2.7 ---- ----µg/L0.27440-38-2

2900Manganese 2180 437 ---- ----µg/L0.57439-96-5
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: ELUTRIATE

Compound CAS Number Low High

EP090S: Organotin Surrogate

Tripropyltin ---- 24 116

Recovery Limits (%)Sub-Matrix: SEAWATER

Compound CAS Number Low High

EP090S: Organotin Surrogate

Tripropyltin ---- 24 116

Recovery Limits (%)Sub-Matrix: SEDIMENT

Compound CAS Number Low High

EP080-SD: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 67 137

Toluene-D8 2037-26-5 74 134

4-Bromofluorobenzene 460-00-4 73 137

EP090S: Organotin Surrogate

Tripropyltin ---- 35 130

EP130S: Organophosphorus Pesticide Surrogate

DEF 78-48-8 14 102

EP131S: OC Pesticide Surrogate

Dibromo-DDE 21655-73-2 10 119

EP131T: PCB Surrogate

Decachlorobiphenyl 2051-24-3 10 106

EP132T: Base/Neutral Extractable Surrogates

2-Fluorobiphenyl 321-60-8 55 135

Anthracene-d10 1719-06-8 70 136

4-Terphenyl-d14 1718-51-0 57 127



ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-001 / PSD
32

001
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 99%

0.425 99%

0.300 98%

0.150 90%

0.075 71%

Particle Size (microns)

47 64%

35 58%

25 52%

18 44%

13 39%

10 33%

7 30%

Analysis Notes 5 25%

1 17%

Median Particle Size (mm)* 0.023

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_1

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-002 / PSD
32

002
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 98%

0.425 96%

0.300 91%

0.150 71%

0.075 54%

Particle Size (microns)

50 49%

37 44%

26 40%

18 34%

13 31%

10 28%

7 25%

Analysis Notes 5 22%

1 16%

Median Particle Size (mm)* 0.055

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_2

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0.
00

1

0.
00

4

0.
01

6

0.
06

4

0.
25

6

1.
02

4

4.
09

6

16
.3

84

65
.5

36

26
2.

14
4

Grain Size (mm)

Template Version PKV8.0 180919 Page 1 of 1



ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-003 / PSD
32

003
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 90%

4.75 89%

2.36 87%

1.18 86%

0.600 85%

0.425 84%

0.300 82%

0.150 68%

0.075 43%

Particle Size (microns)

52 39%

37 34%

27 28%

19 25%

14 24%

10 20%

7 18%

Analysis Notes 5 17%

1 14%

Median Particle Size (mm)* 0.096

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_3a

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-004 / PSD
32

004
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 97%

0.425 96%

0.300 94%

0.150 79%

0.075 45%

Particle Size (microns)

52 42%

37 36%

26 33%

19 27%

14 23%

10 20%

7 17%

Analysis Notes 5 15%

1 11%

Median Particle Size (mm)* 0.086

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_3b

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-005 / PSD
32

005
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 97%

0.425 96%

0.300 93%

0.150 73%

0.075 43%

Particle Size (microns)

52 38%

37 34%

26 31%

19 25%

14 22%

10 20%

7 17%

Analysis Notes 5 14%

1 11%

Median Particle Size (mm)* 0.093

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_3c

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-006 / PSD
32

006
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 97%

0.600 93%

0.425 90%

0.300 83%

0.150 67%

0.075 48%

Particle Size (microns)

50 42%

37 38%

26 34%

18 28%

14 25%

10 23%

7 21%

Analysis Notes 5 18%

1 16%

Median Particle Size (mm)* 0.083

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_4

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-007 / PSD
32

007
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 99%

0.425 98%

0.300 97%

0.150 87%

0.075 75%

Particle Size (microns)

47 70%

34 64%

24 59%

18 51%

13 46%

10 40%

7 34%

Analysis Notes 5 28%

1 19%

Median Particle Size (mm)* 0.017

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_5

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-008 / PSD
32

008
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 99%

0.425 98%

0.300 97%

0.150 83%

0.075 60%

Particle Size (microns)

50 56%

35 51%

25 45%

18 40%

13 35%

10 30%

7 24%

Analysis Notes 5 21%

1 15%

Median Particle Size (mm)* 0.033

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_6

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-009 / PSD
32

009
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 100%

0.600 99%

0.425 97%

0.300 94%

0.150 75%

0.075 48%

Particle Size (microns)

52 44%

37 40%

26 34%

19 30%

14 23%

10 20%

7 17%

Analysis Notes 5 15%

1 11%

Median Particle Size (mm)* 0.081

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_7

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-010 / PSD
32

010
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 99%

1.18 98%

0.600 96%

0.425 94%

0.300 92%

0.150 77%

0.075 49%

Particle Size (microns)

52 44%

37 39%

27 31%

19 28%

14 25%

10 22%

7 19%

Analysis Notes 5 17%

1 13%

Median Particle Size (mm)* 0.078

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_8

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-011 / PSD
32

011
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 98%

0.425 98%

0.300 97%

0.150 87%

0.075 73%

Particle Size (microns)

47 68%

35 62%

25 59%

18 50%

13 45%

10 37%

7 31%

Analysis Notes 5 30%

1 18%

Median Particle Size (mm)* 0.018

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_9

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-012 / PSD
32

012
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 99%

0.425 98%

0.300 97%

0.150 86%

0.075 61%

Particle Size (microns)

50 58%

35 56%

26 44%

18 37%

14 32%

10 28%

7 24%

Analysis Notes 5 21%

1 15%

Median Particle Size (mm)* 0.031

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_10a

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-013 / PSD
32

013
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 99%

0.425 99%

0.300 98%

0.150 90%

0.075 65%

Particle Size (microns)

50 58%

35 49%

26 44%

18 35%

14 29%

10 26%

7 22%

Analysis Notes 5 19%

1 13%

Median Particle Size (mm)* 0.037

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_10b

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-014 / PSD
32

014
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 97%

0.425 97%

0.300 96%

0.150 87%

0.075 56%

Particle Size (microns)

52 48%

37 42%

26 37%

19 29%

14 25%

10 22%

7 18%

Analysis Notes 5 17%

1 11%

Median Particle Size (mm)* 0.057

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_10c

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-015 / PSD
32

015
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 98%

0.600 96%

0.425 95%

0.300 93%

0.150 74%

0.075 34%

Particle Size (microns)

55 30%

39 26%

27 22%

19 17%

15 14%

10 11%

7 10%

Analysis Notes 5 8%

1 5%

Median Particle Size (mm)* 0.105

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_NW

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-016 / PSD
32

016
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 57%

4.75 49%

2.36 45%

1.18 42%

0.600 41%

0.425 40%

0.300 38%

0.150 34%

0.075 22%

Particle Size (microns)

55 18%

39 16%

28 13%

20 11%

15 10%

10 7%

7 7%

Analysis Notes 5 7%

1 7%

Median Particle Size (mm)* 5.344

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_NE

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-017 / PSD
32

017
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 100%

4.75 100%

2.36 100%

1.18 99%

0.600 98%

0.425 97%

0.300 95%

0.150 84%

0.075 59%

Particle Size (microns)

50 55%

35 52%

26 45%

18 35%

14 33%

10 29%

7 25%

Analysis Notes 5 22%

1 14%

Median Particle Size (mm)* 0.032

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_SW

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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ALS Environmental

Newcastle, NSW

CLIENT: DATE REPORTED: 26-Sep-2019

COMPANY: DATE RECEIVED: 18-Sep-2019

20 ADDRESS: REPORT NO: ES1930306-018 / PSD
32

018
PROJECT: SAMPLE ID:

Particle Size Distribution Particle Size (mm) % Passing

150 100%

75 100%

37.5 100%

19.0 100%

9.50 85%

4.75 74%

2.36 69%

1.18 64%

0.600 62%

0.425 60%

0.300 56%

0.150 48%

0.075 38%

Particle Size (microns)

52 35%

37 32%

26 31%

19 27%

14 24%

10 22%

7 20%

Analysis Notes 5 20%

1 14%

Median Particle Size (mm)* 0.188

Sample Comments: Analysed:

Loss on Pretreatment NA Limit of Reporting: 1%

Sample Description: Dispersion Method Shaker

Test Method:

Soil Particle Density (<2.36mm)

Peter Keyte
Technical Manager
Authorised Signatory

Certificate of Analysis

MATT CAMERON

EB3_SE

24-Sep-19

MARINE SOLUTIONS

Median Particle Size is not covered under the current scope of ALS's NATA accreditation.

FINES, SHELL, SAND

AS1289.3.6.2/AS1289.3.6.3

Devonport East

Samples analysed as received.
* Soil Particle Density required for Hydrometer analysis according to AS 1289.3.5.1—2006 was 
unable to be performed as insufficient sample was supplied by the client . Typical sediment SPD 
values used for calculations and consequently, NATA endorsement does not apply to hydrometer 
results

110 Swanston Street
New Town
Hobart, Tasmania

NATA Accreditation: 825   Site: Newcastle
This document is issued in accordance with NATA’s accreditation requirements.
Accredited for compliance with ISO/IEC 17025.  This document shall not be 
reproduced, except in full.

ALS Laboratory Group Pty Ltd
5/585 Maitland Road
Mayfield West, NSW    2304
pH  02 4014 2500
fax 02 4968 0349
samples.newcastle@alsenviro.com
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False

 8 8.00False

Environmental

QUALITY CONTROL REPORT
Work Order : ES1930306 Page : 1 of 19

:: LaboratoryClient Environmental Division SydneyMARINE SOLUTIONS

:Contact MATT CAMERON :Contact Customer Services ES

:Address 110 Swanston Street

New Town HOBART, TASMANIA 7008

Address : 277-289 Woodpark Road Smithfield NSW Australia 2164

::Telephone ---- +61-2-8784 8555:Telephone

:Project Devonport East Date Samples Received : 18-Sep-2019

:Order number ---- Date Analysis Commenced : 20-Sep-2019

:C-O-C number ---- Issue Date : 16-Oct-2019

Sampler : MATT CAMERON

Site : ----

Quote number : SY/323/19

No. of samples received 55:

No. of samples analysed 55:

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits

l Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits

l Matrix Spike (MS) Report; Recovery and Acceptance Limits

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Alex Rossi Organic Chemist Sydney Inorganics, Smithfield, NSW

Alex Rossi Organic Chemist Sydney Organics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

Minh Wills 2IC Organic Chemist Brisbane Organics, Stafford, QLD

Peter Keyte Technical Manager - Air Newcastle - Inorganics, Mayfield West, NSW

Wisam Marassa Inorganics Coordinator Sydney Inorganics, Smithfield, NSW

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R



2 of 19:Page

Work Order :

:Client

ES1930306

MARINE SOLUTIONS

Devonport East:Project

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference

#  = Indicates failed QC

Key :

Laboratory Duplicate (DUP) Report

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%.

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES  (QC Lot: 2596691)

EG005-SD: Aluminium 7429-90-5 50 mg/kg 22000 23000 4.78 0% - 20%EB3_1 ES1930306-001

EG005-SD: Iron 7439-89-6 50 mg/kg 32400 36100 10.9 0% - 20%

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES  (QC Lot: 2600073)

EG005-SD: Aluminium 7429-90-5 50 mg/kg 14200 14400 0.855 0% - 20%EB3_2 ES1930306-002

EG005-SD: Iron 7439-89-6 50 mg/kg 25800 26400 2.13 0% - 20%

EG005-SD: Aluminium 7429-90-5 50 mg/kg 10400 10800 3.44 0% - 20%EB3_SW ES1930306-017

EG005-SD: Iron 7439-89-6 50 mg/kg 19600 20200 2.59 0% - 20%

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QC Lot: 2596686)

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No LimitAnonymous EM1915327-001

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 <0.01 0.00 No LimitAnonymous EM1915327-011

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QC Lot: 2600075)

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg 0.07 0.08 0.00 No LimitEB3_2 ES1930306-002

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg 0.05 0.06 0.00 No LimitEB3_SW ES1930306-017

EA033-A: Actual Acidity  (QC Lot: 2599803)

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.00 No LimitEB3_1 ES1930306-001

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.00 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.8 8.8 0.00 0% - 20%

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 <0.02 0.00 No LimitEB3_9 ES1930306-011

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 <2 0.00 No Limit

EA033: pH KCl (23A) ---- 0.1 pH Unit 8.9 8.9 0.00 0% - 20%

EA033-B: Potential Acidity  (QC Lot: 2599803)

EA033: Chromium Reducible Sulfur (22B) ---- 0.005 % S 0.541 0.549 1.47 0% - 20%EB3_1 ES1930306-001

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 338 343 1.48 0% - 20%



3 of 19:Page

Work Order :

:Client

ES1930306

MARINE SOLUTIONS

Devonport East:Project

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EA033-B: Potential Acidity  (QC Lot: 2599803)  - continued

EA033: Chromium Reducible Sulfur (22B) ---- 0.005 % S 0.461 0.458 0.653 0% - 20%EB3_9 ES1930306-011

EA033: acidity - Chromium Reducible Sulfur 

(a-22B)

---- 10 mole H+ / t 287 286 0.595 0% - 20%

EA033-C: Acid Neutralising Capacity  (QC Lot: 2599803)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 20.5 20.6 0.195 0% - 20%EB3_1 ES1930306-001

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 6.57 6.58 0.198 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 4100 4110 0.195 0% - 20%

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 25.6 25.6 0.0391 0% - 20%EB3_9 ES1930306-011

EA033: sulfidic - Acid Neutralising Capacity 

(s-19A2)

---- 0.01 % pyrite S 8.19 8.18 0.00 0% - 20%

EA033: acidity - Acid Neutralising Capacity 

(a-19A2)

---- 10 mole H+ / t 5110 5100 0.0402 0% - 20%

EA055: Moisture Content (Dried @ 105-110°C)  (QC Lot: 2596692)

EA055: Moisture Content ---- 0.1 % 26.6 23.0 14.9 0% - 20%Anonymous EM1915327-003

EA055: Moisture Content ---- 0.1 % 50.6 50.1 1.12 0% - 20%EB3_3a ES1930306-003

EA055: Moisture Content (Dried @ 105-110°C)  (QC Lot: 2600076)

EA055: Moisture Content ---- 0.1 % 52.1 51.2 1.72 0% - 20%EB3_3c ES1930306-005

EG020-SD: Total Metals in Sediments by ICPMS  (QC Lot: 2596687)

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No LimitAnonymous EM1915327-001

EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 <0.1 0.00 No Limit

EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EG020-SD: Arsenic 7440-38-2 1 mg/kg 1.31 1.38 5.26 No Limit

EG020-SD: Chromium 7440-47-3 1 mg/kg 1.2 1.3 8.38 No Limit

EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 <1.0 0.00 No Limit

EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 <1.0 0.00 No Limit

EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 <1.0 0.00 No Limit

EG020-SD: Zinc 7440-66-6 1 mg/kg 1.6 1.6 0.00 No Limit

EG020-SD: Manganese 7439-96-5 10 mg/kg <10 <10 0.00 No Limit

EG020-SD: Vanadium 7440-62-2 2 mg/kg 3.2 3.2 0.00 No Limit

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No LimitAnonymous EM1915327-011

EG020-SD: Selenium 7782-49-2 0.1 mg/kg 0.1 0.1 0.00 No Limit

EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.00 No Limit

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit

EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 <1.00 0.00 No Limit

EG020-SD: Chromium 7440-47-3 1 mg/kg 1.2 1.2 0.00 No Limit
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EG020-SD: Total Metals in Sediments by ICPMS  (QC Lot: 2596687)  - continued

EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 <1.0 0.00 No LimitAnonymous EM1915327-011

EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 <1.0 0.00 No Limit

EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 <1.0 0.00 No Limit

EG020-SD: Zinc 7440-66-6 1 mg/kg 1.2 1.2 0.00 No Limit

EG020-SD: Manganese 7439-96-5 10 mg/kg <10 <10 0.00 No Limit

EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 <2.0 0.00 No Limit

EG020-SD: Total Metals in Sediments by ICPMS  (QC Lot: 2600074)

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg 0.1 <0.1 0.00 No LimitEB3_2 ES1930306-002

EG020-SD: Selenium 7782-49-2 0.1 mg/kg 1.3 1.4 0.00 0% - 50%

EG020-SD: Silver 7440-22-4 0.1 mg/kg 0.2 0.2 0.00 No Limit

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 10.6 11.1 4.74 0% - 20%

EG020-SD: Arsenic 7440-38-2 1 mg/kg 14.2 14.0 1.80 0% - 50%

EG020-SD: Chromium 7440-47-3 1 mg/kg 44.0 45.3 2.94 0% - 20%

EG020-SD: Copper 7440-50-8 1 mg/kg 16.5 15.8 4.54 0% - 50%

EG020-SD: Lead 7439-92-1 1 mg/kg 19.4 17.6 9.50 0% - 50%

EG020-SD: Nickel 7440-02-0 1 mg/kg 26.9 28.3 4.78 0% - 20%

EG020-SD: Zinc 7440-66-6 1 mg/kg 66.9 62.7 6.55 0% - 20%

EG020-SD: Manganese 7439-96-5 10 mg/kg 265 252 5.02 0% - 20%

EG020-SD: Vanadium 7440-62-2 2 mg/kg 51.8 52.4 1.13 0% - 20%

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 <0.1 0.00 No LimitEB3_SW ES1930306-017

EG020-SD: Selenium 7782-49-2 0.1 mg/kg 1.0 0.9 0.00 No Limit

EG020-SD: Silver 7440-22-4 0.1 mg/kg 0.1 0.1 0.00 No Limit

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 <0.50 0.00 No Limit

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg 7.3 7.7 5.78 0% - 50%

EG020-SD: Arsenic 7440-38-2 1 mg/kg 12.6 11.6 7.97 0% - 50%

EG020-SD: Chromium 7440-47-3 1 mg/kg 32.6 33.5 2.51 0% - 20%

EG020-SD: Copper 7440-50-8 1 mg/kg 11.9 12.7 6.52 0% - 50%

EG020-SD: Lead 7439-92-1 1 mg/kg 15.1 15.9 5.00 0% - 50%

EG020-SD: Nickel 7440-02-0 1 mg/kg 20.2 20.0 1.25 0% - 20%

EG020-SD: Zinc 7440-66-6 1 mg/kg 51.1 50.9 0.298 0% - 20%

EG020-SD: Manganese 7439-96-5 10 mg/kg 165 196 17.3 0% - 50%

EG020-SD: Vanadium 7440-62-2 2 mg/kg 38.4 39.7 3.28 0% - 50%

EP003: Total Organic Carbon (TOC) in Soil  (QC Lot: 2600982)

EP003: Total Organic Carbon ---- 0.02 % 2.05 1.89 8.02 0% - 20%EB3_1 ES1930306-001

EP003: Total Organic Carbon ---- 0.02 % 1.72 2.02 16.0 0% - 20%EB3_9 ES1930306-011

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QC Lot: 2596075)

EP071-SD: C10 - C14 Fraction ---- 3 mg/kg 8 7 0.00 No LimitEB3_9 ES1930306-011

EP071-SD: C15 - C28 Fraction ---- 3 mg/kg 68 71 4.60 No Limit

EP071-SD: C10 - C36 Fraction (sum) ---- 3 mg/kg 182 183 0.548 0% - 50%
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EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QC Lot: 2596075)  - continued

EP071-SD: C29 - C36 Fraction ---- 5 mg/kg 106 105 0.00 No LimitEB3_9 ES1930306-011

EP071-SD: C10 - C14 Fraction ---- 3 mg/kg <6 <6 0.00 No LimitEB3_3c ES1930306-005

EP071-SD: C15 - C28 Fraction ---- 3 mg/kg 32 36 12.1 No Limit

EP071-SD: C10 - C36 Fraction (sum) ---- 3 mg/kg 82 85 3.59 No Limit

EP071-SD: C29 - C36 Fraction ---- 5 mg/kg 50 49 2.37 No Limit

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QC Lot: 2599420)

EP080-SD: C6 - C9 Fraction ---- 3 mg/kg <3 <3 0.00 No LimitEB3_2 ES1930306-002

EP080-SD: C6 - C9 Fraction ---- 3 mg/kg <3 <3 0.00 No LimitEB3_SW ES1930306-017

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons  (QC Lot: 2596075)

EP071-SD: >C10 - C16 Fraction ---- 3 mg/kg 24 26 6.36 No LimitEB3_9 ES1930306-011

EP071-SD: >C16 - C34 Fraction ---- 3 mg/kg 123 125 1.48 0% - 50%

EP071-SD: >C10 - C40 Fraction (sum) ---- 3 mg/kg 208 213 2.38 0% - 50%

EP071-SD: >C34 - C40 Fraction ---- 5 mg/kg 61 62 1.66 No Limit

EP071-SD: >C10 - C16 Fraction ---- 3 mg/kg <12 <12 0.00 No LimitEB3_3c ES1930306-005

EP071-SD: >C16 - C34 Fraction ---- 3 mg/kg 58 61 4.09 No Limit

EP071-SD: >C10 - C40 Fraction (sum) ---- 3 mg/kg 99 102 2.98 No Limit

EP071-SD: >C34 - C40 Fraction ---- 5 mg/kg 41 41 0.00 No Limit

EP080-SD: BTEXN  (QC Lot: 2599420)

EP080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitEB3_2 ES1930306-002

EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: meta- & para-Xylene 108-38-3 

106-42-3

0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitEB3_SW ES1930306-017

EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: meta- & para-Xylene 108-38-3 

106-42-3

0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 <0.2 0.00 No Limit

EP090: Organotin Compounds  (QC Lot: 2597081)

EP090: Tributyltin 56573-85-4 0.5 µgSn/kg 1.0 0.8 17.0 No LimitEB3_1 ES1930306-001

EP090: Monobutyltin 78763-54-9 1 µgSn/kg <1 <1 0.00 No Limit

EP090: Dibutyltin 1002-53-5 1 µgSn/kg <1 <1 0.00 No Limit

EP090: Tributyltin 56573-85-4 0.5 µgSn/kg <1.2 <1.2 0.00 No LimitEB3_9 ES1930306-011

EP090: Monobutyltin 78763-54-9 1 µgSn/kg <1 <1 0.00 No Limit

EP090: Dibutyltin 1002-53-5 1 µgSn/kg <1 <1 0.00 No Limit

EP130A: Organophosphorus Pesticides (Ultra-trace)  (QC Lot: 2596066)

EP130: Bromophos-ethyl 4824-78-6 10 µg/kg <12 <12 0.00 No LimitEB3_3c ES1930306-005
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EP130A: Organophosphorus Pesticides (Ultra-trace)  (QC Lot: 2596066)  - continued

EP130: Carbophenothion 786-19-6 10 µg/kg <12 <12 0.00 No LimitEB3_3c ES1930306-005

EP130: Chlorfenvinphos (E) 18708-86-6 10 µg/kg <12.0 <12.0 0.00 No Limit

EP130: Chlorfenvinphos (Z) 18708-87-7 10 µg/kg <12 <12 0.00 No Limit

EP130: Chlorpyrifos 2921-88-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Chlorpyrifos-methyl 5598-13-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Demeton-S-methyl 919-86-8 10 µg/kg <12 <12 0.00 No Limit

EP130: Diazinon 333-41-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Dichlorvos 62-73-7 10 µg/kg <12 <12 0.00 No Limit

EP130: Dimethoate 60-51-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Ethion 563-12-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Fenamiphos 22224-92-6 10 µg/kg <12 <12 0.00 No Limit

EP130: Fenthion 55-38-9 10 µg/kg <12 <12 0.00 No Limit

EP130: Malathion 121-75-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Azinphos Methyl 86-50-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Monocrotophos 6923-22-4 10 µg/kg <12 <12 0.00 No Limit

EP130: Parathion 56-38-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Parathion-methyl 298-00-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Pirimphos-ethyl 23505-41-1 10 µg/kg <12 <12 0.00 No Limit

EP130: Prothiofos 34643-46-4 10 µg/kg <12 <12 0.00 No Limit

EP130: Bromophos-ethyl 4824-78-6 10 µg/kg <12 <12 0.00 No LimitEB3_9 ES1930306-011

EP130: Carbophenothion 786-19-6 10 µg/kg <12 <12 0.00 No Limit

EP130: Chlorfenvinphos (E) 18708-86-6 10 µg/kg <12.0 <12.0 0.00 No Limit

EP130: Chlorfenvinphos (Z) 18708-87-7 10 µg/kg <12 <12 0.00 No Limit

EP130: Chlorpyrifos 2921-88-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Chlorpyrifos-methyl 5598-13-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Demeton-S-methyl 919-86-8 10 µg/kg <12 <12 0.00 No Limit

EP130: Diazinon 333-41-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Dichlorvos 62-73-7 10 µg/kg <12 <12 0.00 No Limit

EP130: Dimethoate 60-51-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Ethion 563-12-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Fenamiphos 22224-92-6 10 µg/kg <12 <12 0.00 No Limit

EP130: Fenthion 55-38-9 10 µg/kg <12 <12 0.00 No Limit

EP130: Malathion 121-75-5 10 µg/kg <12 <12 0.00 No Limit

EP130: Azinphos Methyl 86-50-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Monocrotophos 6923-22-4 10 µg/kg <12 <12 0.00 No Limit

EP130: Parathion 56-38-2 10 µg/kg <12 <12 0.00 No Limit

EP130: Parathion-methyl 298-00-0 10 µg/kg <12 <12 0.00 No Limit

EP130: Pirimphos-ethyl 23505-41-1 10 µg/kg <12 <12 0.00 No Limit

EP130: Prothiofos 34643-46-4 10 µg/kg <12 <12 0.00 No Limit

EP131A: Organochlorine Pesticides  (QC Lot: 2596068)
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EP131A: Organochlorine Pesticides  (QC Lot: 2596068)  - continued

EP131A: gamma-BHC 58-89-9 0.25 µg/kg <0.25 <0.25 0.00 No LimitEB3_3c ES1930306-005

EP131A: cis-Chlordane 5103-71-9 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: trans-Chlordane 5103-74-2 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: Total Chlordane (sum) ---- 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: Aldrin 309-00-2 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: alpha-BHC 319-84-6 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: beta-BHC 319-85-7 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: delta-BHC 319-86-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDD 72-54-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDE 72-55-9 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDT 50-29-3 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Sum of DDD + DDE + DDT 72-54-8/72-55-

9/50-2

0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Dieldrin 60-57-1 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: alpha-Endosulfan 959-98-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: beta-Endosulfan 33213-65-9 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endosulfan sulfate 1031-07-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endosulfan (sum) 115-29-7 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin 72-20-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin aldehyde 7421-93-4 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin ketone 53494-70-5 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Heptachlor 76-44-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Heptachlor epoxide 1024-57-3 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Hexachlorobenzene (HCB) 118-74-1 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Methoxychlor 72-43-5 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: gamma-BHC 58-89-9 0.25 µg/kg <0.25 <0.25 0.00 No LimitEB3_9 ES1930306-011

EP131A: cis-Chlordane 5103-71-9 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: trans-Chlordane 5103-74-2 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: Total Chlordane (sum) ---- 0.25 µg/kg <0.25 <0.25 0.00 No Limit

EP131A: Aldrin 309-00-2 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: alpha-BHC 319-84-6 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: beta-BHC 319-85-7 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: delta-BHC 319-86-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDD 72-54-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDE 72-55-9 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: 4.4`-DDT 50-29-3 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Sum of DDD + DDE + DDT 72-54-8/72-55-

9/50-2

0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Dieldrin 60-57-1 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: alpha-Endosulfan 959-98-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit
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EP131A: Organochlorine Pesticides  (QC Lot: 2596068)  - continued

EP131A: beta-Endosulfan 33213-65-9 0.5 µg/kg <0.50 <0.50 0.00 No LimitEB3_9 ES1930306-011

EP131A: Endosulfan sulfate 1031-07-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endosulfan (sum) 115-29-7 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin 72-20-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin aldehyde 7421-93-4 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Endrin ketone 53494-70-5 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Heptachlor 76-44-8 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Heptachlor epoxide 1024-57-3 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Hexachlorobenzene (HCB) 118-74-1 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131A: Methoxychlor 72-43-5 0.5 µg/kg <0.50 <0.50 0.00 No Limit

EP131B: Polychlorinated Biphenyls (as Aroclors)  (QC Lot: 2596067)

EP131B: Total Polychlorinated biphenyls ---- 5 µg/kg <31.2 <31.2 0.00 No LimitEB3_3c ES1930306-005

EP131B: Aroclor 1016 12674-11-2 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1221 11104-28-2 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1232 11141-16-5 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1242 53469-21-9 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1248 12672-29-6 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1254 11097-69-1 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1260 11096-82-5 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Total Polychlorinated biphenyls ---- 5 µg/kg <31.2 <31.2 0.00 No LimitEB3_9 ES1930306-011

EP131B: Aroclor 1016 12674-11-2 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1221 11104-28-2 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1232 11141-16-5 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1242 53469-21-9 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1248 12672-29-6 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1254 11097-69-1 5 µg/kg <31.2 <31.2 0.00 No Limit

EP131B: Aroclor 1260 11096-82-5 5 µg/kg <31.2 <31.2 0.00 No Limit

EP132B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 2596074)

EP132B-SD: Acenaphthylene 208-96-8 4 µg/kg <5 <5 0.00 No LimitEB3_3c ES1930306-005

EP132B-SD: Acenaphthene 83-32-9 4 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Fluorene 86-73-7 4 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Phenanthrene 85-01-8 4 µg/kg 16 12 32.3 No Limit

EP132B-SD: Anthracene 120-12-7 4 µg/kg 5 <5 0.00 No Limit

EP132B-SD: Fluoranthene 206-44-0 4 µg/kg 30 24 23.1 No Limit

EP132B-SD: Pyrene 129-00-0 4 µg/kg 31 24 25.0 No Limit

EP132B-SD: Benz(a)anthracene 56-55-3 4 µg/kg 26 25 5.26 No Limit

EP132B-SD: Chrysene 218-01-9 4 µg/kg 35 46 27.8 No Limit

EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 

205-82-3

4 µg/kg 31 41 27.1 No Limit

EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 µg/kg 18 20 13.8 No Limit
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EP132B: Polynuclear Aromatic Hydrocarbons  (QC Lot: 2596074)  - continued

EP132B-SD: Benzo(e)pyrene 192-97-2 4 µg/kg 17 21 23.2 No LimitEB3_3c ES1930306-005

EP132B-SD: Benzo(a)pyrene 50-32-8 4 µg/kg 33 40 18.9 No Limit

EP132B-SD: Perylene 198-55-0 4 µg/kg 34 34 0.00 No Limit

EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 µg/kg 24 29 21.8 No Limit

EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 µg/kg 5 8 49.2 No Limit

EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 µg/kg 19 27 33.5 No Limit

EP132B-SD: Sum of PAHs ---- 4 µg/kg 336 364 8.00 0% - 20%

EP132B-SD: Naphthalene 91-20-3 5 µg/kg 6 6 0.00 No Limit

EP132B-SD: 2-Methylnaphthalene 91-57-6 5 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Coronene 191-07-1 5 µg/kg 6 7 23.0 No Limit

EP132B-SD: Acenaphthylene 208-96-8 4 µg/kg <5 <5 0.00 No LimitEB3_9 ES1930306-011

EP132B-SD: Acenaphthene 83-32-9 4 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Fluorene 86-73-7 4 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Phenanthrene 85-01-8 4 µg/kg 10 13 25.5 No Limit

EP132B-SD: Anthracene 120-12-7 4 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Fluoranthene 206-44-0 4 µg/kg 21 26 20.3 No Limit

EP132B-SD: Pyrene 129-00-0 4 µg/kg 20 25 21.2 No Limit

EP132B-SD: Benz(a)anthracene 56-55-3 4 µg/kg 21 22 5.85 No Limit

EP132B-SD: Chrysene 218-01-9 4 µg/kg 22 23 0.00 No Limit

EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 

205-82-3

4 µg/kg 24 25 6.30 No Limit

EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 µg/kg 16 16 0.00 No Limit

EP132B-SD: Benzo(e)pyrene 192-97-2 4 µg/kg 13 14 0.00 No Limit

EP132B-SD: Benzo(a)pyrene 50-32-8 4 µg/kg 24 27 10.8 No Limit

EP132B-SD: Perylene 198-55-0 4 µg/kg 58 61 5.57 0% - 50%

EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 µg/kg 19 21 13.9 No Limit

EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 µg/kg <5 5 0.00 No Limit

EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 µg/kg 15 16 9.96 No Limit

EP132B-SD: Sum of PAHs ---- 4 µg/kg 271 308 12.8 0% - 20%

EP132B-SD: Naphthalene 91-20-3 5 µg/kg 8 7 14.4 No Limit

EP132B-SD: 2-Methylnaphthalene 91-57-6 5 µg/kg <5 <5 0.00 No Limit

EP132B-SD: Coronene 191-07-1 5 µg/kg <5 7 29.1 No Limit

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 2604168)

EG093A-F: Arsenic 7440-38-2 0.5 µg/L 25.1 24.8 1.28 0% - 20%EB3_1 ELUTRIATEES1930306-037

EG093A-F: Nickel 7440-02-0 0.5 µg/L 0.8 0.6 23.5 No Limit

EG093A-F: Arsenic 7440-38-2 0.5 µg/L 1.6 1.7 0.00 No LimitAnonymous ES1930857-001

EG093A-F: Nickel 7440-02-0 0.5 µg/L <0.5 <0.5 0.00 No Limit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 2606831)
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%)

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QC Lot: 2606831)  - continued

EG093A-F: Arsenic 7440-38-2 0.5 µg/L 7.8 8.2 4.93 0% - 50%EB3_8 ELUTRIATEES1930306-046

EG093A-F: Nickel 7440-02-0 0.5 µg/L <0.5 0.7 32.2 No Limit

EG093A-F: Arsenic 7440-38-2 0.5 µg/L 1.4 1.2 12.1 No LimitAnonymous ES1931006-005

EG093A-F: Nickel 7440-02-0 0.5 µg/L 0.9 0.6 40.5 No Limit

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 2604155)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 9.5 9.2 2.76 0% - 50%EB3_1 ES1930306-001

EG093A-T: Nickel 7440-02-0 0.5 µg/L 44.0 43.5 1.14 0% - 20%

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 11.0 10.8 1.72 0% - 20%EB3_9 ES1930306-011

EG093A-T: Nickel 7440-02-0 0.5 µg/L 19.6 18.7 4.84 0% - 20%

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 2604156)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 17.3 17.4 0.00 0% - 20%EB3_3b POREWATERES1930306-022

EG093A-T: Nickel 7440-02-0 0.5 µg/L 3.8 2.6 35.2 No Limit

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 40.1 40.0 0.00 0% - 20%EB3_10c POREWATERES1930306-032

EG093A-T: Nickel 7440-02-0 0.5 µg/L 1.2 0.8 38.0 No Limit

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 2604157)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 21.6 21.4 1.15 0% - 20%EB3_5 ELUTRIATEES1930306-043

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 <0.5 0.00 No Limit

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QC Lot: 2606829)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 10.5 10.0 4.70 0% - 20%EB3_8 ELUTRIATEES1930306-046

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 0.8 37.3 No Limit

EG093A-T: Arsenic 7440-38-2 0.5 µg/L 1.5 1.7 14.1 No LimitAnonymous ES1931006-005

EG093A-T: Nickel 7440-02-0 0.5 µg/L 1.1 1.2 13.3 No Limit

EG094T: Total metals in Fresh water by ORC-ICPMS  (QC Lot: 2608080)

EG094A-T: Arsenic 7440-38-2 0.2 µg/L 12.6 12.4 1.71 0% - 20%EB3_1 ES1930306-001

EG094A-T: Manganese 7439-96-5 0.5 µg/L 3120 3120 0.0801 0% - 20%

EG094A-T: Arsenic 7440-38-2 0.2 µg/L 14.4 14.6 1.91 0% - 20%EB3_9 ES1930306-011

EG094A-T: Manganese 7439-96-5 0.5 µg/L 1610 1620 0.790 0% - 20%
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Method Blank (MB) and Laboratory Control Spike (LCS) Report

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS.

Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES  (QCLot: 2596691)

EG005-SD: Aluminium 7429-90-5 50 mg/kg <50 1306134 mg/kg 13688.2

EG005-SD: Iron 7439-89-6 50 mg/kg <50 1008400 mg/kg 10970.0

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES  (QCLot: 2600073)

EG005-SD: Aluminium 7429-90-5 50 mg/kg <50 1106134 mg/kg 13688.2

EG005-SD: Iron 7439-89-6 50 mg/kg <50 83.78400 mg/kg 10970.0

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QCLot: 2596686)

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 90.00.25 mg/kg 11672.0

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QCLot: 2600075)

EG035T-LL: Mercury 7439-97-6 0.01 mg/kg <0.01 1010.25 mg/kg 11672.0

EA033-A: Actual Acidity  (QCLot: 2599803)

EA033: pH KCl (23A) ---- ---- pH Unit ---- 95.44.4 pH Unit 13070.0

EA033: Titratable Actual Acidity (23F) ---- 2 mole H+ / t <2 97.020.1 mole H+ / t 13070.0

EA033: sulfidic - Titratable Actual Acidity (s-23F) ---- 0.02 % pyrite S <0.02 -------- --------

EA033-B: Potential Acidity  (QCLot: 2599803)

EA033: Chromium Reducible Sulfur (22B) ---- 0.005 % S <0.005 90.60.256 % S 13070.0

EA033: acidity - Chromium Reducible Sulfur (a-22B) ---- 10 mole H+ / t <10 -------- --------

EA033-C: Acid Neutralising Capacity  (QCLot: 2599803)

EA033: Acid Neutralising Capacity (19A2) ---- 0.01 % CaCO3 <0.01 10110 % CaCO3 13070.0

EA033: acidity - Acid Neutralising Capacity (a-19A2) ---- 10 mole H+ / t <10 -------- --------

EA033: sulfidic - Acid Neutralising Capacity (s-19A2) ---- 0.01 % pyrite S <0.01 -------- --------

EG020-SD: Total Metals in Sediments by ICPMS  (QCLot: 2596687)

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 -------- --------

EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 98.021.7 mg/kg 13980.0

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 97.74.64 mg/kg 12783.0

EG020-SD: Chromium 7440-47-3 1 mg/kg <1.0 10143.9 mg/kg 13073.0

EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 99.132 mg/kg 13076.0

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 10216 mg/kg 13081.0

EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 10340 mg/kg 13074.0

EG020-SD: Manganese 7439-96-5 10 mg/kg <10 111130 mg/kg 13076.0

EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 99.355 mg/kg 13083.0

EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 -------- --------

EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 1362.1 mg/kg 14864.0

EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 98.929.6 mg/kg 13184.0
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG020-SD: Total Metals in Sediments by ICPMS  (QCLot: 2596687)  - continued

EG020-SD: Zinc 7440-66-6 1 mg/kg <1.0 10860.8 mg/kg 13782.0

EG020-SD: Total Metals in Sediments by ICPMS  (QCLot: 2600074)

EG020-SD: Antimony 7440-36-0 0.5 mg/kg <0.50 73.44.6 mg/kg 13070.0

EG020-SD: Arsenic 7440-38-2 1 mg/kg <1.00 10421.7 mg/kg 13980.0

EG020-SD: Cadmium 7440-43-9 0.1 mg/kg <0.1 1044.64 mg/kg 12783.0

EG020-SD: Chromium 7440-47-3 1 mg/kg <1.0 93.143.9 mg/kg 13073.0

EG020-SD: Copper 7440-50-8 1 mg/kg <1.0 93.832 mg/kg 13076.0

EG020-SD: Cobalt 7440-48-4 0.5 mg/kg <0.5 10516 mg/kg 13081.0

EG020-SD: Lead 7439-92-1 1 mg/kg <1.0 11140 mg/kg 13074.0

EG020-SD: Manganese 7439-96-5 10 mg/kg <10 106130 mg/kg 13076.0

EG020-SD: Nickel 7440-02-0 1 mg/kg <1.0 10255 mg/kg 13083.0

EG020-SD: Selenium 7782-49-2 0.1 mg/kg <0.1 1218 mg/kg 13071.0

EG020-SD: Silver 7440-22-4 0.1 mg/kg <0.1 1034 mg/kg 14864.0

EG020-SD: Vanadium 7440-62-2 2 mg/kg <2.0 11129.6 mg/kg 13184.0

EG020-SD: Zinc 7440-66-6 1 mg/kg <1.0 10360.8 mg/kg 13782.0

EN33: TCLP Leach  (QCLot: 2598818)

EN33a: Initial pH ---- 0.1 pH Unit 1.0 -------- --------

EN33a: After HCl pH ---- 0.1 pH Unit 1.0 -------- --------

EN33: TCLP Leach  (QCLot: 2598819)

EN33a: Initial pH ---- 0.1 pH Unit 1.0 -------- --------

EN33a: After HCl pH ---- 0.1 pH Unit 1.0 -------- --------

EP003: Total Organic Carbon (TOC) in Soil  (QCLot: 2600982)

EP003: Total Organic Carbon ---- 0.02 % <0.02 1001.03 % 13070.0

<0.02 1040.48 % 13070.0

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QCLot: 2596075)

EP071-SD: C10 - C14 Fraction ---- 3 mg/kg <3 1065 mg/kg 11878.0

EP071-SD: C15 - C28 Fraction ---- 3 mg/kg <3 96.17.5 mg/kg 11884.0

EP071-SD: C29 - C36 Fraction ---- 5 mg/kg <5 93.75 mg/kg 11973.0

EP071-SD: C10 - C36 Fraction (sum) ---- 3 mg/kg <3 -------- --------

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QCLot: 2599420)

EP080-SD: C6 - C9 Fraction ---- 3 mg/kg <3 81.36.2 mg/kg 13361.0

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons  (QCLot: 2596075)

EP071-SD: >C10 - C16 Fraction ---- 3 mg/kg <3 1036.25 mg/kg 13070.0

EP071-SD: >C16 - C34 Fraction ---- 3 mg/kg <3 93.78.75 mg/kg 13874.0

EP071-SD: >C34 - C40 Fraction ---- 5 mg/kg <5 98.03.75 mg/kg 13163.0

EP071-SD: >C10 - C40 Fraction (sum) ---- 3 mg/kg <3 -------- --------

EP080-SD: BTEXN  (QCLot: 2599420)

EP080-SD: Benzene 71-43-2 0.2 mg/kg <0.2 89.00.2 mg/kg 12266.0
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP080-SD: BTEXN  (QCLot: 2599420)  - continued

EP080-SD: Toluene 108-88-3 0.2 mg/kg <0.2 87.30.2 mg/kg 13070.0

EP080-SD: Ethylbenzene 100-41-4 0.2 mg/kg <0.2 88.80.2 mg/kg 12666.0

EP080-SD: meta- & para-Xylene 108-38-3 

106-42-3

0.2 mg/kg <0.2 89.10.4 mg/kg 12959.0

EP080-SD: ortho-Xylene 95-47-6 0.2 mg/kg <0.2 87.40.2 mg/kg 12666.0

EP090: Organotin Compounds  (QCLot: 2597081)

EP090: Monobutyltin 78763-54-9 1 µgSn/kg <1 1111.25 µgSn/kg 12836.0

EP090: Dibutyltin 1002-53-5 1 µgSn/kg <1 1281.25 µgSn/kg 13242.0

EP090: Tributyltin 56573-85-4 0.5 µgSn/kg <0.5 1181.25 µgSn/kg 13952.0

EP130A: Organophosphorus Pesticides (Ultra-trace)  (QCLot: 2596066)

EP130: Bromophos-ethyl 4824-78-6 10 µg/kg <10 77.250 µg/kg 11749.0

EP130: Carbophenothion 786-19-6 10 µg/kg <10 87.850 µg/kg 10454.0

EP130: Chlorfenvinphos (E) 18708-86-6 10 µg/kg <10.0 88.55 µg/kg 15648.0

EP130: Chlorfenvinphos (Z) 18708-87-7 10 µg/kg <10 86.550 µg/kg 11953.0

EP130: Chlorpyrifos 2921-88-2 10 µg/kg <10 83.450 µg/kg 11254.0

EP130: Chlorpyrifos-methyl 5598-13-0 10 µg/kg <10 83.250 µg/kg 10852.0

EP130: Demeton-S-methyl 919-86-8 10 µg/kg <10 84.450 µg/kg 10951.0

EP130: Diazinon 333-41-5 10 µg/kg <10 79.050 µg/kg 12157.0

EP130: Dichlorvos 62-73-7 10 µg/kg <10 81.350 µg/kg 10448.0

EP130: Dimethoate 60-51-5 10 µg/kg <10 81.950 µg/kg 12052.0

EP130: Ethion 563-12-2 10 µg/kg <10 82.650 µg/kg 12151.0

EP130: Fenamiphos 22224-92-6 10 µg/kg <10 80.450 µg/kg 12050.0

EP130: Fenthion 55-38-9 10 µg/kg <10 79.950 µg/kg 11248.0

EP130: Malathion 121-75-5 10 µg/kg <10 95.150 µg/kg 12151.0

EP130: Azinphos Methyl 86-50-0 10 µg/kg <10 76.050 µg/kg 12745.0

EP130: Monocrotophos 6923-22-4 10 µg/kg <10 82.150 µg/kg 12848.0

EP130: Parathion 56-38-2 10 µg/kg <10 78.450 µg/kg 12549.0

EP130: Parathion-methyl 298-00-0 10 µg/kg <10 80.550 µg/kg 11951.0

EP130: Pirimphos-ethyl 23505-41-1 10 µg/kg <10 76.550 µg/kg 12048.0

EP130: Prothiofos 34643-46-4 10 µg/kg <10 75.350 µg/kg 11751.0

EP131A: Organochlorine Pesticides  (QCLot: 2596068)

EP131A: Aldrin 309-00-2 0.5 µg/kg <0.50 56.95 µg/kg 13938.0

EP131A: alpha-BHC 319-84-6 0.5 µg/kg <0.50 56.25 µg/kg 13617.6

EP131A: beta-BHC 319-85-7 0.5 µg/kg <0.50 64.15 µg/kg 13130.5

EP131A: delta-BHC 319-86-8 0.5 µg/kg <0.50 67.45 µg/kg 14037.0

EP131A: 4.4`-DDD 72-54-8 0.5 µg/kg <0.50 57.25 µg/kg 14125.9

EP131A: 4.4`-DDE 72-55-9 0.5 µg/kg <0.50 68.55 µg/kg 12935.0

EP131A: 4.4`-DDT 50-29-3 0.5 µg/kg <0.50 81.75 µg/kg 13823.4
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP131A: Organochlorine Pesticides  (QCLot: 2596068)  - continued

EP131A: Sum of DDD + DDE + DDT 72-54-8/72-5

5-9/50-2

0.5 µg/kg <0.50 -------- --------

EP131A: Dieldrin 60-57-1 0.5 µg/kg <0.50 69.35 µg/kg 14030.2

EP131A: alpha-Endosulfan 959-98-8 0.5 µg/kg <0.50 68.95 µg/kg 14038.0

EP131A: beta-Endosulfan 33213-65-9 0.5 µg/kg <0.50 66.05 µg/kg 15232.0

EP131A: Endosulfan sulfate 1031-07-8 0.5 µg/kg <0.50 57.15 µg/kg 15536.0

EP131A: Endosulfan (sum) 115-29-7 0.5 µg/kg <0.50 -------- --------

EP131A: Endrin 72-20-8 0.5 µg/kg <0.50 91.75 µg/kg 15825.8

EP131A: Endrin aldehyde 7421-93-4 0.5 µg/kg <0.50 71.15 µg/kg 11820.1

EP131A: Endrin ketone 53494-70-5 0.5 µg/kg <0.50 65.95 µg/kg 13513.4

EP131A: Heptachlor 76-44-8 0.5 µg/kg <0.50 63.15 µg/kg 15539.0

EP131A: Heptachlor epoxide 1024-57-3 0.5 µg/kg <0.50 56.75 µg/kg 14834.0

EP131A: Hexachlorobenzene (HCB) 118-74-1 0.5 µg/kg <0.50 57.65 µg/kg 15226.1

EP131A: gamma-BHC 58-89-9 0.25 µg/kg <0.25 55.75 µg/kg 13731.2

EP131A: Methoxychlor 72-43-5 0.5 µg/kg <0.50 71.15 µg/kg 15236.0

EP131A: cis-Chlordane 5103-71-9 0.25 µg/kg <0.25 70.15 µg/kg 14236.0

EP131A: trans-Chlordane 5103-74-2 0.25 µg/kg <0.25 64.25 µg/kg 13829.5

EP131A: Total Chlordane (sum) ---- 0.25 µg/kg <0.25 -------- --------

EP131B: Polychlorinated Biphenyls (as Aroclors)  (QCLot: 2596067)

EP131B: Total Polychlorinated biphenyls ---- 5 µg/kg <5.0 60.450 µg/kg 11545.0

EP131B: Aroclor 1016 12674-11-2 5 µg/kg <5.0 -------- --------

EP131B: Aroclor 1221 11104-28-2 5 µg/kg <5.0 -------- --------

EP131B: Aroclor 1232 11141-16-5 5 µg/kg <5.0 -------- --------

EP131B: Aroclor 1242 53469-21-9 5 µg/kg <5.0 -------- --------

EP131B: Aroclor 1248 12672-29-6 5 µg/kg <5.0 -------- --------

EP131B: Aroclor 1254 11097-69-1 5 µg/kg <5.0 60.450 µg/kg 11545.0

EP131B: Aroclor 1260 11096-82-5 5 µg/kg <5.0 -------- --------

EP132B: Polynuclear Aromatic Hydrocarbons  (QCLot: 2596074)

EP132B-SD: Naphthalene 91-20-3 5 µg/kg <5 10525 µg/kg 12963.0

EP132B-SD: 2-Methylnaphthalene 91-57-6 5 µg/kg <5 10125 µg/kg 12864.0

EP132B-SD: Acenaphthylene 208-96-8 4 µg/kg <4 10725 µg/kg 12965.0

EP132B-SD: Acenaphthene 83-32-9 4 µg/kg <4 10825 µg/kg 13268.0

EP132B-SD: Fluorene 86-73-7 4 µg/kg <4 11225 µg/kg 12468.0

EP132B-SD: Phenanthrene 85-01-8 4 µg/kg <4 11025 µg/kg 13464.0

EP132B-SD: Anthracene 120-12-7 4 µg/kg <4 11025 µg/kg 13165.0

EP132B-SD: Fluoranthene 206-44-0 4 µg/kg <4 11225 µg/kg 13064.0

EP132B-SD: Pyrene 129-00-0 4 µg/kg <4 11025 µg/kg 13367.0

EP132B-SD: Benz(a)anthracene 56-55-3 4 µg/kg <4 11425 µg/kg 13062.0

EP132B-SD: Chrysene 218-01-9 4 µg/kg <4 11125 µg/kg 13365.0
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Sub-Matrix: SOIL Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP132B: Polynuclear Aromatic Hydrocarbons  (QCLot: 2596074)  - continued

EP132B-SD: Benzo(b+j)fluoranthene 205-99-2 

205-82-3

4 µg/kg <4 10825 µg/kg 12068.0

EP132B-SD: Benzo(k)fluoranthene 207-08-9 4 µg/kg <4 11025 µg/kg 13361.0

EP132B-SD: Benzo(e)pyrene 192-97-2 4 µg/kg <4 10725 µg/kg 12763.0

EP132B-SD: Benzo(a)pyrene 50-32-8 4 µg/kg <4 10625 µg/kg 11866.0

EP132B-SD: Perylene 198-55-0 4 µg/kg <4 87.325 µg/kg 11969.0

EP132B-SD: Benzo(g.h.i)perylene 191-24-2 4 µg/kg <4 10925 µg/kg 12066.0

EP132B-SD: Dibenz(a.h)anthracene 53-70-3 4 µg/kg <4 10925 µg/kg 12264.0

EP132B-SD: Indeno(1.2.3.cd)pyrene 193-39-5 4 µg/kg <4 10825 µg/kg 12064.0

EP132B-SD: Coronene 191-07-1 5 µg/kg <5 11025 µg/kg 13668.0

EP132B-SD: Sum of PAHs ---- 4 µg/kg <4 -------- --------

Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 2604168)

EG093A-F: Arsenic 7440-38-2 0.5 µg/L <0.5 11210 µg/L 13476.0

EG093A-F: Nickel 7440-02-0 0.5 µg/L <0.5 10410 µg/L 12472.0

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 2606831)

EG093A-F: Arsenic 7440-38-2 0.5 µg/L <0.5 11510 µg/L 13476.0

EG093A-F: Nickel 7440-02-0 0.5 µg/L <0.5 10910 µg/L 12472.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604155)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L <0.5 10910 µg/L 12589.0

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 10010 µg/L 12585.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604156)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L <0.5 11710 µg/L 12589.0

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 99.710 µg/L 12585.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604157)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L <0.5 11410 µg/L 12589.0

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 88.710 µg/L 12585.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2606829)

EG093A-T: Arsenic 7440-38-2 0.5 µg/L <0.5 11010 µg/L 12589.0

EG093A-T: Nickel 7440-02-0 0.5 µg/L <0.5 12210 µg/L 12585.0

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 2608080)

EG094A-T: Arsenic 7440-38-2 0.2 µg/L <0.2 10210 µg/L 12189.0

EG094A-T: Manganese 7439-96-5 0.5 µg/L <0.5 92.210 µg/L 12088.0

EP090: Organotin Compounds (Soluble)  (QCLot: 2598005)

EP090S: Tributyltin 56573-85-4 2 ngSn/L <2 79.8147 ngSn/L 13430.7
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Sub-Matrix: WATER Method Blank (MB) 

Report

Laboratory Control Spike (LCS) Report

Spike Spike Recovery (%) Recovery Limits (%)

Result Concentration HighLowLCSMethod: Compound CAS Number LOR Unit

EP090: Organotin Compounds (Soluble)  (QCLot: 2615670)

EP090S: Tributyltin 56573-85-4 2 ngSn/L <2 92.1147 ngSn/L 13430.7

EP090: Organotin Compounds (Soluble)  (QCLot: 2622515)

EP090S: Tributyltin 56573-85-4 2 ngSn/L <2 95.0147 ngSn/L 13430.7

Matrix Spike (MS) Report
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference.

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QCLot: 2596686)

Anonymous EM1915327-001 7439-97-6EG035T-LL: Mercury 98.00.05 mg/kg 13070.0

EG035T:  Total Recoverable Mercury by FIMS (Low Level)  (QCLot: 2600075)

EB3_2 ES1930306-002 7439-97-6EG035T-LL: Mercury 87.70.05 mg/kg 13070.0

EG020-SD: Total Metals in Sediments by ICPMS  (QCLot: 2596687)

Anonymous EM1915327-002 7440-38-2EG020-SD: Arsenic 90.950 mg/kg 13070.0

7440-43-9EG020-SD: Cadmium 99.850 mg/kg 13070.0

7440-47-3EG020-SD: Chromium 99.150 mg/kg 13070.0

7440-50-8EG020-SD: Copper 103250 mg/kg 13070.0

7439-92-1EG020-SD: Lead 110250 mg/kg 13070.0

7440-02-0EG020-SD: Nickel 95.650 mg/kg 13070.0

7440-66-6EG020-SD: Zinc 98.6250 mg/kg 13070.0

EG020-SD: Total Metals in Sediments by ICPMS  (QCLot: 2600074)

EB3_3b ES1930306-004 7440-38-2EG020-SD: Arsenic 90.750 mg/kg 13070.0

7440-43-9EG020-SD: Cadmium 91.850 mg/kg 13070.0

7440-47-3EG020-SD: Chromium 96.250 mg/kg 13070.0

7440-50-8EG020-SD: Copper 84.2250 mg/kg 13070.0

7439-92-1EG020-SD: Lead 89.4250 mg/kg 13070.0

7440-02-0EG020-SD: Nickel 91.550 mg/kg 13070.0

7440-66-6EG020-SD: Zinc 87.2250 mg/kg 13070.0

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QCLot: 2596075)

EB3_3c ES1930306-005 ----EP071-SD: C10 - C14 Fraction 11314 mg/kg 13070.0

----EP071-SD: C15 - C28 Fraction 12059 mg/kg 13070.0

----EP071-SD: C29 - C36 Fraction 12642 mg/kg 13070.0

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons  (QCLot: 2599420)

EB3_2 ES1930306-002 ----EP080-SD: C6 - C9 Fraction 73.36.5 mg/kg 13070.0



17 of 19:Page

Work Order :

:Client

ES1930306

MARINE SOLUTIONS

Devonport East:Project

Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP080-SD: BTEXN  (QCLot: 2599420)

EB3_2 ES1930306-002 71-43-2EP080-SD: Benzene 71.60.5 mg/kg 13070.0

108-88-3EP080-SD: Toluene 74.30.5 mg/kg 13070.0

100-41-4EP080-SD: Ethylbenzene 78.50.5 mg/kg 13070.0

108-38-3 

106-42-3

EP080-SD: meta- & para-Xylene 78.20.5 mg/kg 13070.0

95-47-6EP080-SD: ortho-Xylene 79.60.5 mg/kg 13070.0

EP090: Organotin Compounds  (QCLot: 2597081)

EB3_2 ES1930306-002 78763-54-9EP090: Monobutyltin # 2.941.25 µgSn/kg 13020.0

1002-53-5EP090: Dibutyltin 30.41.25 µgSn/kg 13020.0

56573-85-4EP090: Tributyltin 73.61.25 µgSn/kg 13020.0

EP130A: Organophosphorus Pesticides (Ultra-trace)  (QCLot: 2596066)

EB3_3c ES1930306-005 4824-78-6EP130: Bromophos-ethyl 79.650 µg/kg 14436.0

786-19-6EP130: Carbophenothion 70.850 µg/kg 12038.0

18708-86-6EP130: Chlorfenvinphos (E) 73.35 µg/kg 15749.0

18708-87-7EP130: Chlorfenvinphos (Z) 77.950 µg/kg 14553.0

2921-88-2EP130: Chlorpyrifos 78.650 µg/kg 14060.0

5598-13-0EP130: Chlorpyrifos-methyl 76.250 µg/kg 12656.0

919-86-8EP130: Demeton-S-methyl 68.550 µg/kg 1489.70

333-41-5EP130: Diazinon 74.250 µg/kg 12260.0

62-73-7EP130: Dichlorvos 62.850 µg/kg 12333.0

60-51-5EP130: Dimethoate 68.250 µg/kg 14236.0

563-12-2EP130: Ethion 77.450 µg/kg 13648.0

22224-92-6EP130: Fenamiphos 75.250 µg/kg 13642.0

55-38-9EP130: Fenthion 75.550 µg/kg 13135.0

121-75-5EP130: Malathion 75.050 µg/kg 14155.0

86-50-0EP130: Azinphos Methyl 62.250 µg/kg 13223.5

6923-22-4EP130: Monocrotophos 72.650 µg/kg 15335.0

56-38-2EP130: Parathion 66.650 µg/kg 14757.0

298-00-0EP130: Parathion-methyl 69.950 µg/kg 14048.0

23505-41-1EP130: Pirimphos-ethyl 75.850 µg/kg 13745.0

34643-46-4EP130: Prothiofos 76.050 µg/kg 13751.0

EP131A: Organochlorine Pesticides  (QCLot: 2596068)

EB3_3c ES1930306-005 309-00-2EP131A: Aldrin 68.05 µg/kg 15323.4

319-84-6EP131A: alpha-BHC 72.55 µg/kg 15617.6

319-85-7EP131A: beta-BHC 70.65 µg/kg 15324.9

319-86-8EP131A: delta-BHC 68.05 µg/kg 14725.2

72-54-8EP131A: 4.4`-DDD 66.45 µg/kg 15025.9

72-55-9EP131A: 4.4`-DDE 54.45 µg/kg 12531.2
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP131A: Organochlorine Pesticides  (QCLot: 2596068)  - continued

EB3_3c ES1930306-005 50-29-3EP131A: 4.4`-DDT 1215 µg/kg 16323.4

60-57-1EP131A: Dieldrin 77.55 µg/kg 14030.2

959-98-8EP131A: alpha-Endosulfan 52.05 µg/kg 13528.8

33213-65-9EP131A: beta-Endosulfan 63.55 µg/kg 14122.6

1031-07-8EP131A: Endosulfan sulfate 79.35 µg/kg 15616.1

72-20-8EP131A: Endrin 1175 µg/kg 16217.7

7421-93-4EP131A: Endrin aldehyde 53.45 µg/kg 11620.1

53494-70-5EP131A: Endrin ketone 82.95 µg/kg 15113.4

76-44-8EP131A: Heptachlor 69.45 µg/kg 17023.8

1024-57-3EP131A: Heptachlor epoxide 60.25 µg/kg 14028.3

118-74-1EP131A: Hexachlorobenzene (HCB) 71.85 µg/kg 14417.7

58-89-9EP131A: gamma-BHC 64.65 µg/kg 15821.8

72-43-5EP131A: Methoxychlor 1045 µg/kg 15824.4

5103-71-9EP131A: cis-Chlordane 75.05 µg/kg 13927.3

5103-74-2EP131A: trans-Chlordane 74.05 µg/kg 13829.5

EP131B: Polychlorinated Biphenyls (as Aroclors)  (QCLot: 2596067)

EB3_3c ES1930306-005 ----EP131B: Total Polychlorinated biphenyls 51.350 µg/kg 13644.0

11097-69-1EP131B: Aroclor 1254 51.350 µg/kg 13644.0

EP132B: Polynuclear Aromatic Hydrocarbons  (QCLot: 2596074)

EB3_3c ES1930306-005 91-20-3EP132B-SD: Naphthalene 11025 µg/kg 13070.0

91-57-6EP132B-SD: 2-Methylnaphthalene 10025 µg/kg 13070.0

208-96-8EP132B-SD: Acenaphthylene 12025 µg/kg 13070.0

83-32-9EP132B-SD: Acenaphthene 11125 µg/kg 13070.0

86-73-7EP132B-SD: Fluorene 12825 µg/kg 13070.0

85-01-8EP132B-SD: Phenanthrene 94.825 µg/kg 13070.0

120-12-7EP132B-SD: Anthracene 10925 µg/kg 13070.0

206-44-0EP132B-SD: Fluoranthene 72.625 µg/kg 13070.0

129-00-0EP132B-SD: Pyrene 75.825 µg/kg 13070.0

56-55-3EP132B-SD: Benz(a)anthracene 11725 µg/kg 13070.0

218-01-9EP132B-SD: Chrysene 91.925 µg/kg 13070.0

205-99-2 

205-82-3

EP132B-SD: Benzo(b+j)fluoranthene 72.625 µg/kg 13070.0

207-08-9EP132B-SD: Benzo(k)fluoranthene 78.225 µg/kg 13070.0

192-97-2EP132B-SD: Benzo(e)pyrene 71.025 µg/kg 13070.0

50-32-8EP132B-SD: Benzo(a)pyrene 70.425 µg/kg 13070.0

198-55-0EP132B-SD: Perylene 70.725 µg/kg 13070.0

191-24-2EP132B-SD: Benzo(g.h.i)perylene 77.625 µg/kg 13070.0

53-70-3EP132B-SD: Dibenz(a.h)anthracene 87.625 µg/kg 13070.0

193-39-5EP132B-SD: Indeno(1.2.3.cd)pyrene 79.625 µg/kg 13070.0
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Sub-Matrix: SOIL Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EP132B: Polynuclear Aromatic Hydrocarbons  (QCLot: 2596074)  - continued

EB3_3c ES1930306-005 191-07-1EP132B-SD: Coronene 87.125 µg/kg 13070.0

Sub-Matrix: WATER Matrix Spike (MS) Report

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 2604168)

EB3_2 ELUTRIATEES1930306-038 7440-38-2EG093A-F: Arsenic 10850 µg/L 13070.0

7440-02-0EG093A-F: Nickel 10150 µg/L 13070.0

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS  (QCLot: 2606831)

EB3_9 ELUTRIATEES1930306-047 7440-38-2EG093A-F: Arsenic 12750 µg/L 13070.0

7440-02-0EG093A-F: Nickel 10450 µg/L 13070.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604155)

EB3_2 ES1930306-002 7440-38-2EG093A-T: Arsenic 10250 µg/L 13070.0

7440-02-0EG093A-T: Nickel 97.750 µg/L 13070.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604156)

EB3_3c POREWATERES1930306-023 7440-38-2EG093A-T: Arsenic 10850 µg/L 13070.0

7440-02-0EG093A-T: Nickel 96.050 µg/L 13070.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2604157)

EB3_6 ELUTRIATEES1930306-044 7440-38-2EG093A-T: Arsenic 10750 µg/L 13070.0

7440-02-0EG093A-T: Nickel 92.850 µg/L 13070.0

EG093T: Total Metals in Saline Water by ORC-ICPMS  (QCLot: 2606829)

EB3_9 ELUTRIATEES1930306-047 7440-38-2EG093A-T: Arsenic 11050 µg/L 13070.0

7440-02-0EG093A-T: Nickel 11050 µg/L 13070.0

EG094T: Total metals in Fresh water by ORC-ICPMS  (QCLot: 2608080)

EB3_2 ES1930306-002 7440-38-2EG094A-T: Arsenic 12850 µg/L 13070.0

7439-96-5EG094A-T: Manganese # Not 

Determined

50 µg/L 13070.0
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:Contact MATT CAMERON Telephone : +61-2-8784 8555

:Project Devonport East Date Samples Received : 18-Sep-2019

Site : ---- Issue Date : 16-Oct-2019

MATT CAMERON:Sampler No. of samples received : 55

:Order number ---- No. of samples analysed : 55

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

 

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers

Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

l NO Method Blank value outliers occur.

l NO Duplicate outliers occur.

l NO Laboratory Control outliers occur.

l Matrix Spike outliers exist - please see following pages for full details.

l Surrogate recovery outliers exist for all regular sample matrices - please see following pages for full details.

Outliers : Analysis Holding Time Compliance

l Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples

l Quality Control Sample Frequency Outliers exist - please see following pages for full details.

R I G H T   S O L U T I O N S   |   R I G H T   P A R T N E R
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Outliers : Quality Control Samples

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: SOIL

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES1930306--002 78763-54-9MonobutyltinEB3_2 Recovery less than lower data quality 

objective

20.0-130%2.94 %EP090: Organotin Compounds

Matrix: WATER

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Matrix Spike (MS) Recoveries 

ES1930306--002 7439-96-5ManganeseEB3_2 MS recovery not determined, 

background level greater than or 

equal to 4x spike level.

----Not 

Determined

EG094T: Total metals in Fresh water by ORC-ICPMS

Regular Sample Surrogates

Sub-Matrix: SEDIMENT

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Samples Submitted 

ES1930306-003 2051-24-3DecachlorobiphenylEB3_3a Recovery greater than upper data 

quality objective

10.0-106 

%

EP131T: PCB Surrogate 112 %

ES1930306-009 2051-24-3DecachlorobiphenylEB3_7 Recovery greater than upper data 

quality objective

10.0-106 

%

EP131T: PCB Surrogate 112 %

ES1930306-010 2051-24-3DecachlorobiphenylEB3_8 Recovery greater than upper data 

quality objective

10.0-106 

%

EP131T: PCB Surrogate 119 %

Sub-Matrix: SEDIMENT

Compound Group Name CommentLimitsDataAnalyteClient Sample IDLaboratory Sample ID CAS Number

Samples Submitted 

ES1930306-041 ----TripropyltinEB3_3c ELUTRIATE Recovery greater than upper data 

quality objective

24.0-116 

%

EP090S: Organotin Surrogate 118 %

Outliers : Analysis Holding Time Compliance

Matrix: WATER

AnalysisExtraction / Preparation

Date analysedDate extractedContainer / Client Sample ID(s) Days 

overdue

Days 

overdue

Due for extraction Due for analysis

Method

EP090: Organotin Compounds (Soluble)

Amber Glass Bottle - Unpreserved

----18-Sep-2019SEA WATER BLANK ----23-Sep-2019 5 ----

Amber Glass Bottle - Unpreserved

----02-Oct-2019EB3_9 - ELUTRIATE, EB3_NW - ELUTRIATE ----04-Oct-2019 2 ----

Outliers : Frequency of Quality Control Samples

Matrix: SOIL

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
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Matrix: SOIL

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardMoisture Content  9.68  10.003 31

Matrix: WATER

Quality Control SpecificationQuality Control Sample Type

Method ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC StandardOrganotin Compounds (Soluble)  0.00  10.000 21

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC StandardOrganotin Compounds (Soluble)  0.00  5.000 21

Analysis Holding Time Compliance

Holding times for VOC in soils vary according to analytes of interest.  Vinyl Chloride and Styrene holding time is 7 days; others 14 days.  A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern.

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported.  Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days.  A recorded breach does not guarantee a breach for all non-volatile parameters.

If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results.

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided.  Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-A: Actual Acidity

Pulp Bag (EA033)

EB3_1, EB3_3a 23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü
Snap Lock Bag - frozen (EA033)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Snap Lock Bag - frozen (EA033)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

23-Dec-201911-Sep-2020 24-Sep-201924-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-B: Potential Acidity

Pulp Bag (EA033)

EB3_1, EB3_3a 23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü
Snap Lock Bag - frozen (EA033)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Snap Lock Bag - frozen (EA033)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

23-Dec-201911-Sep-2020 24-Sep-201924-Sep-201912-Sep-2019 ü ü

EA033-C: Acid Neutralising Capacity

Pulp Bag (EA033)

EB3_1, EB3_3a 23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü
Snap Lock Bag - frozen (EA033)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Snap Lock Bag - frozen (EA033)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

23-Dec-201911-Sep-2020 24-Sep-201924-Sep-201912-Sep-2019 ü ü

EA033-D: Retained Acidity

Pulp Bag (EA033)

EB3_1, EB3_3a 23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü
Snap Lock Bag - frozen (EA033)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Snap Lock Bag - frozen (EA033)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

23-Dec-201911-Sep-2020 24-Sep-201924-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA033-E: Acid Base Accounting

Pulp Bag (EA033)

EB3_1, EB3_3a 23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü
Snap Lock Bag - frozen (EA033)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

23-Dec-201910-Sep-2020 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Snap Lock Bag - frozen (EA033)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

23-Dec-201911-Sep-2020 24-Sep-201924-Sep-201912-Sep-2019 ü ü

EA055: Moisture Content (Dried @ 105-110°C)

Soil Glass Jar - Unpreserved (EA055)

EB3_1, EB3_3a,

EB3_6, EB3_8,

EB3_NW, EB3_SE

25-Sep-2019---- 20-Sep-2019----11-Sep-2019 ---- ü

Soil Glass Jar - Unpreserved (EA055)

EB3_3b, EB3_5,

EB3_9, EB3_SW

25-Sep-2019---- 23-Sep-2019----11-Sep-2019 ---- ü

Soil Glass Jar - Unpreserved (EA055)

EB3_7 26-Sep-2019---- 20-Sep-2019----12-Sep-2019 ---- ü
Soil Glass Jar - Unpreserved (EA055)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

26-Sep-2019---- 23-Sep-2019----12-Sep-2019 ---- ü

EA150: Particle Sizing

Snap Lock Bag - frozen (EA150H)

EB3_1, EB3_3a 09-Mar-2020---- 26-Sep-2019----11-Sep-2019 ---- ü
Soil Glass Jar - Unpreserved (EA150H)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Mar-2020---- 26-Sep-2019----11-Sep-2019 ---- ü

Soil Glass Jar - Unpreserved (EA150H)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Mar-2020---- 26-Sep-2019----12-Sep-2019 ---- ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EA150: Soil Classification based on Particle Size

Snap Lock Bag - frozen (EA150H)

EB3_1, EB3_3a 09-Mar-2020---- 26-Sep-2019----11-Sep-2019 ---- ü
Soil Glass Jar - Unpreserved (EA150H)

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Mar-2020---- 26-Sep-2019----11-Sep-2019 ---- ü

Soil Glass Jar - Unpreserved (EA150H)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Mar-2020---- 26-Sep-2019----12-Sep-2019 ---- ü

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

Soil Glass Jar - Unpreserved (EG005-SD)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Mar-202009-Mar-2020 23-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EG005-SD)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Mar-202010-Mar-2020 23-Sep-201923-Sep-201912-Sep-2019 ü ü

EG020-SD: Total Metals in Sediments by ICPMS

Soil Glass Jar - Unpreserved (EG020-SD)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Mar-202009-Mar-2020 23-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EG020-SD)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Mar-202010-Mar-2020 23-Sep-201923-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG035T:  Total Recoverable Mercury by FIMS

Soil Glass Jar - Unpreserved (EG035T-LL)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Oct-201909-Oct-2019 24-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EG035T-LL)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Oct-201910-Oct-2019 24-Sep-201923-Sep-201912-Sep-2019 ü ü

EN33: TCLP Leach

Non-Volatile Leach: 180 day HT (e.g. PFAS, metals ex.Hg) (EN33a)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

----09-Mar-2020 ----23-Sep-201911-Sep-2019 ü ----

Non-Volatile Leach: 180 day HT (e.g. PFAS, metals ex.Hg) (EN33a)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

----10-Mar-2020 ----23-Sep-201912-Sep-2019 ü ----

EN68: Seawater Elutriate Testing Procedure

Non-Volatile Leach: 14 day HT(e.g. SV organics) (EN68a)

EB3_1 - ELUTRIATE, EB3_3a - ELUTRIATE,

EB3_3b - ELUTRIATE, EB3_5 - ELUTRIATE,

EB3_6 - ELUTRIATE, SEA WATER BLANK

----25-Sep-2019 ----24-Sep-201911-Sep-2019 ü ----

Non-Volatile Leach: 14 day HT(e.g. SV organics) (EN68a)

EB3_8 - ELUTRIATE, EB3_9 - ELUTRIATE,

EB3_NW - ELUTRIATE, EB3_SW - ELUTRIATE,

EB3_SE - ELUTRIATE

----25-Sep-2019 ----25-Sep-201911-Sep-2019 ü ----

Non-Volatile Leach: 14 day HT(e.g. SV organics) (EN68a)

EB3_2 - ELUTRIATE, EB3_3c - ELUTRIATE,

EB3_4 - ELUTRIATE, EB3_7 - ELUTRIATE

----26-Sep-2019 ----24-Sep-201912-Sep-2019 ü ----

Non-Volatile Leach: 14 day HT(e.g. SV organics) (EN68a)

EB3_10a - ELUTRIATE, EB3_10b - ELUTRIATE,

EB3_10c - ELUTRIATE, EB3_NE - ELUTRIATE

----26-Sep-2019 ----25-Sep-201912-Sep-2019 ü ----
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EN82: Porewater Extraction

Non-Volatile Leach: 180 day HT (e.g. PFAS, metals ex.Hg) (EN82)

EB3_1 - POREWATER, EB3_3a - POREWATER,

EB3_3b - POREWATER, EB3_5 - POREWATER,

EB3_6 - POREWATER, EB3_8 - POREWATER,

EB3_9 - POREWATER, EB3_NW - POREWATER,

EB3_SW - POREWATER, EB3_SE - POREWATER

----09-Mar-2020 ----24-Sep-201911-Sep-2019 ü ----

Non-Volatile Leach: 180 day HT (e.g. PFAS, metals ex.Hg) (EN82)

EB3_2 - POREWATER, EB3_3c - POREWATER,

EB3_4 - POREWATER, EB3_7 - POREWATER,

EB3_10a - POREWATER, EB3_10b - POREWATER,

EB3_10c - POREWATER, EB3_NE - POREWATER

----10-Mar-2020 ----24-Sep-201912-Sep-2019 ü ----

EP003: Total Organic Carbon (TOC) in Soil

Pulp Bag (EP003)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

09-Oct-201909-Oct-2019 24-Sep-201924-Sep-201911-Sep-2019 ü ü

Pulp Bag (EP003)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

10-Oct-201910-Oct-2019 24-Sep-201924-Sep-201912-Sep-2019 ü ü

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

Soil Glass Jar - Unpreserved (EP071-SD)

EB3_3b, EB3_5,

EB3_9, EB3_SW

30-Oct-201925-Sep-2019 23-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP071-SD)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

30-Oct-201926-Sep-2019 23-Sep-201920-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

Soil Glass Jar - Unpreserved (EP071-SD)

EB3_3b, EB3_5,

EB3_9, EB3_SW

30-Oct-201925-Sep-2019 23-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_3b, EB3_5,

EB3_9, EB3_SW

25-Sep-201925-Sep-2019 25-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP071-SD)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

30-Oct-201926-Sep-2019 23-Sep-201920-Sep-201912-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

26-Sep-201926-Sep-2019 25-Sep-201923-Sep-201912-Sep-2019 ü ü

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_3b, EB3_5,

EB3_9, EB3_SW

25-Sep-201925-Sep-2019 25-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

26-Sep-201926-Sep-2019 25-Sep-201923-Sep-201912-Sep-2019 ü ü

EP080-SD: BTEXN

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_3b, EB3_5,

EB3_9, EB3_SW

25-Sep-201925-Sep-2019 25-Sep-201923-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP080-SD)

EB3_2, EB3_3c,

EB3_4, EB3_10a,

EB3_10b, EB3_10c,

EB3_NE

26-Sep-201926-Sep-2019 25-Sep-201923-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP090: Organotin Compounds

Soil Glass Jar - Unpreserved (EP090)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

03-Nov-201925-Sep-2019 27-Sep-201924-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP090)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

03-Nov-201926-Sep-2019 27-Sep-201924-Sep-201912-Sep-2019 ü ü

EP130A: Organophosphorus Pesticides (Ultra-trace)

Soil Glass Jar - Unpreserved (EP130)

EB3_1, EB3_3a,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SE

30-Oct-201925-Sep-2019 24-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP130)

EB3_3c, EB3_4,

EB3_7, EB3_10b

30-Oct-201926-Sep-2019 24-Sep-201920-Sep-201912-Sep-2019 ü ü

EP131A: Organochlorine Pesticides

Soil Glass Jar - Unpreserved (EP131A)

EB3_1, EB3_3a,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SE

30-Oct-201925-Sep-2019 24-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP131A)

EB3_3c, EB3_4,

EB3_7, EB3_10b

30-Oct-201926-Sep-2019 24-Sep-201920-Sep-201912-Sep-2019 ü ü

EP131B: Polychlorinated Biphenyls (as Aroclors)

Soil Glass Jar - Unpreserved (EP131B)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

30-Oct-201925-Sep-2019 24-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP131B)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

30-Oct-201926-Sep-2019 24-Sep-201920-Sep-201912-Sep-2019 ü ü
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP132B: Polynuclear Aromatic Hydrocarbons

Soil Glass Jar - Unpreserved (EP132B-SD)

EB3_1, EB3_3a,

EB3_3b, EB3_5,

EB3_6, EB3_8,

EB3_9, EB3_NW,

EB3_SW, EB3_SE

30-Oct-201925-Sep-2019 23-Sep-201920-Sep-201911-Sep-2019 ü ü

Soil Glass Jar - Unpreserved (EP132B-SD)

EB3_2, EB3_3c,

EB3_4, EB3_7,

EB3_10a, EB3_10b,

EB3_10c, EB3_NE

30-Oct-201926-Sep-2019 23-Sep-201920-Sep-201912-Sep-2019 ü ü

Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093F: Dissolved Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093A-F)

EB3_1 - ELUTRIATE, EB3_2 - ELUTRIATE,

EB3_3a - ELUTRIATE, EB3_3b - ELUTRIATE,

EB3_3c - ELUTRIATE, EB3_4 - ELUTRIATE,

EB3_5 - ELUTRIATE, EB3_6 - ELUTRIATE,

EB3_7 - ELUTRIATE, SEA WATER BLANK

22-Mar-2020---- 25-Sep-2019----24-Sep-2019 ---- ü

Clear HDPE (U-T ORC) - Filtered; Lab-acidified (EG093A-F)

EB3_8 - ELUTRIATE, EB3_9 - ELUTRIATE,

EB3_10a - ELUTRIATE, EB3_10b - ELUTRIATE,

EB3_10c - ELUTRIATE, EB3_NW - ELUTRIATE,

EB3_NE - ELUTRIATE, EB3_SW - ELUTRIATE,

EB3_SE - ELUTRIATE

23-Mar-2020---- 27-Sep-2019----25-Sep-2019 ---- ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EG093T: Total Metals in Saline Water by ORC-ICPMS

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093A-T)

EB3_1 - ELUTRIATE, EB3_2 - ELUTRIATE,

EB3_3a - ELUTRIATE, EB3_3b - ELUTRIATE,

EB3_3c - ELUTRIATE, EB3_4 - ELUTRIATE,

EB3_5 - ELUTRIATE, EB3_6 - ELUTRIATE,

EB3_7 - ELUTRIATE, SEA WATER BLANK

22-Mar-202022-Mar-2020 25-Sep-201925-Sep-201924-Sep-2019 ü ü

Clear HDPE (U-T ORC) - Unfiltered; Lab-acidified (EG093A-T)

EB3_8 - ELUTRIATE, EB3_9 - ELUTRIATE,

EB3_10a - ELUTRIATE, EB3_10b - ELUTRIATE,

EB3_10c - ELUTRIATE, EB3_NW - ELUTRIATE,

EB3_NE - ELUTRIATE, EB3_SW - ELUTRIATE,

EB3_SE - ELUTRIATE

23-Mar-202023-Mar-2020 27-Sep-201927-Sep-201925-Sep-2019 ü ü

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG093A-T)

EB3_1 - POREWATER, EB3_2 - POREWATER,

EB3_3a - POREWATER, EB3_3b - POREWATER,

EB3_3c - POREWATER, EB3_4 - POREWATER,

EB3_5 - POREWATER, EB3_6 - POREWATER,

EB3_7 - POREWATER, EB3_8 - POREWATER,

EB3_9 - POREWATER, EB3_10a - POREWATER,

EB3_NW - POREWATER, EB3_10b - POREWATER, EB3_10c - POREWATER,

EB3_NE - POREWATER,

EB3_SW - POREWATER, EB3_SE - POREWATER

22-Mar-202022-Mar-2020 25-Sep-201925-Sep-201924-Sep-2019 ü ü

EG094T: Total metals in Fresh water by ORC-ICPMS

Clear Plastic Bottle - Unfiltered; Lab-acidified (EG094A-T)

EB3_1, EB3_2,

EB3_3a, EB3_3b,

EB3_3c, EB3_4,

EB3_5, EB3_6,

EB3_7, EB3_8,

EB3_9, EB3_10a,

EB3_10b, EB3_10c,

EB3_NW, EB3_NE,

EB3_SW, EB3_SE

21-Mar-202021-Mar-2020 26-Sep-201926-Sep-201923-Sep-2019 ü ü
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

AnalysisExtraction / PreparationSample DateMethod

EvaluationDue for analysisDate analysedEvaluationDue for extractionDate extractedContainer / Client Sample ID(s)

EP090: Organotin Compounds (Soluble)

Amber Glass Bottle - Unpreserved (EP090S)

SEA WATER BLANK 02-Nov-201918-Sep-2019 23-Sep-201923-Sep-201911-Sep-2019 û ü
Amber Glass Bottle - Unpreserved (EP090S)

EB3_1 - ELUTRIATE, EB3_2 - ELUTRIATE,

EB3_3a - ELUTRIATE, EB3_3b - ELUTRIATE,

EB3_3c - ELUTRIATE, EB3_4 - ELUTRIATE,

EB3_5 - ELUTRIATE, EB3_6 - ELUTRIATE,

EB3_7 - ELUTRIATE

10-Nov-201901-Oct-2019 01-Oct-201901-Oct-201924-Sep-2019 ü ü

Amber Glass Bottle - Unpreserved (EP090S)

EB3_8 - ELUTRIATE, EB3_10a - ELUTRIATE,

EB3_10b - ELUTRIATE, EB3_10c - ELUTRIATE,

EB3_SW - ELUTRIATE, EB3_SE - ELUTRIATE

10-Nov-201902-Oct-2019 01-Oct-201901-Oct-201925-Sep-2019 ü ü

Amber Glass Bottle - Unpreserved (EP090S)

EB3_9 - ELUTRIATE, EB3_NW - ELUTRIATE 13-Nov-201902-Oct-2019 08-Oct-201904-Oct-201925-Sep-2019 û ü
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Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers.

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üChromium Suite for Acid Sulphate Soils EA033

NEPM 2013 B3 & ALS QC Standard 9.68  10.003 31 ûMoisture Content EA055

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üOrganochlorine Pesticides (Ultra-trace) EP131A

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üOrganophosphorus Pesticides (Ultra-trace) EP130

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üOrganotin Analysis EP090

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üPAHs in Sediments by GCMS(SIM) EP132B-SD

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üPCB's (Ultra-trace) EP131B

NEPM 2013 B3 & ALS QC Standard 16.67  10.003 18 üTotal Fe and Al in Sediments by ICPAES EG005-SD

NEPM 2013 B3 & ALS QC Standard 12.90  10.004 31 üTotal Mercury by FIMS (Low Level) EG035T-LL

NEPM 2013 B3 & ALS QC Standard 12.90  10.004 31 üTotal Metals in Sediments by ICPMS EG020-SD

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Organic Carbon EP003

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTPH - Semivolatile Fraction EP071-SD

NEPM 2013 B3 & ALS QC Standard 18.18  10.002 11 üTRH Volatiles/BTEX in Sediments EP080-SD

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üChromium Suite for Acid Sulphate Soils EA033

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganochlorine Pesticides (Ultra-trace) EP131A

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganophosphorus Pesticides (Ultra-trace) EP130

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üOrganotin Analysis EP090

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPAHs in Sediments by GCMS(SIM) EP132B-SD

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPCB's (Ultra-trace) EP131B

NEPM 2013 B3 & ALS QC Standard 11.11  5.002 18 üTotal Fe and Al in Sediments by ICPAES EG005-SD

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Mercury by FIMS (Low Level) EG035T-LL

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Metals in Sediments by ICPMS EG020-SD

NEPM 2013 B3 & ALS QC Standard 10.00  10.002 20 üTotal Organic Carbon EP003

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTPH - Semivolatile Fraction EP071-SD

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH Volatiles/BTEX in Sediments EP080-SD

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üChromium Suite for Acid Sulphate Soils EA033

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganochlorine Pesticides (Ultra-trace) EP131A

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganophosphorus Pesticides (Ultra-trace) EP130

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üOrganotin Analysis EP090

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPAHs in Sediments by GCMS(SIM) EP132B-SD

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPCB's (Ultra-trace) EP131B

NEPM 2013 B3 & ALS QC Standard 11.11  9.092 18 üTCLP for Non & Semivolatile Analytes EN33a

NEPM 2013 B3 & ALS QC Standard 11.11  5.002 18 üTotal Fe and Al in Sediments by ICPAES EG005-SD

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Mercury by FIMS (Low Level) EG035T-LL
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Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Method Blanks (MB) - Continued

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Metals in Sediments by ICPMS EG020-SD

NEPM 2013 B3 & ALS QC Standard 5.00  5.001 20 üTotal Organic Carbon EP003

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTPH - Semivolatile Fraction EP071-SD

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH Volatiles/BTEX in Sediments EP080-SD

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganochlorine Pesticides (Ultra-trace) EP131A

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üOrganophosphorus Pesticides (Ultra-trace) EP130

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üOrganotin Analysis EP090

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPAHs in Sediments by GCMS(SIM) EP132B-SD

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üPCB's (Ultra-trace) EP131B

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Mercury by FIMS (Low Level) EG035T-LL

NEPM 2013 B3 & ALS QC Standard 6.45  5.002 31 üTotal Metals in Sediments by ICPMS EG020-SD

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTPH - Semivolatile Fraction EP071-SD

NEPM 2013 B3 & ALS QC Standard 9.09  5.001 11 üTRH Volatiles/BTEX in Sediments EP080-SD

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control SpecificationQuality Control Sample Type

ExpectedQC Regular Actual

Rate (%)Quality Control Sample Type Count
EvaluationAnalytical Methods Method

Laboratory Duplicates (DUP)

NEPM 2013 B3 & ALS QC Standard 11.43  10.004 35 üDissolved Metals in Saline Water -Suite A by ORC-ICPMS EG093A-F

NEPM 2013 B3 & ALS QC Standard 0.00  10.000 21 ûOrganotin Compounds (Soluble) EP090S

NEPM 2013 B3 & ALS QC Standard 11.11  10.002 18 üTotal Metals in Fresh Water -Suite A by ORC-ICPMS EG094A-T

NEPM 2013 B3 & ALS QC Standard 15.22  9.527 46 üTotal Metals in Saline Water Suite A by ORC-ICPMS EG093A-T

Laboratory Control Samples (LCS)

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals in Saline Water -Suite A by ORC-ICPMS EG093A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.003 21 üOrganotin Compounds (Soluble) EP090S

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Metals in Fresh Water -Suite A by ORC-ICPMS EG094A-T

NEPM 2013 B3 & ALS QC Standard 8.70  4.764 46 üTotal Metals in Saline Water Suite A by ORC-ICPMS EG093A-T

Method Blanks (MB)

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals in Saline Water -Suite A by ORC-ICPMS EG093A-F

NEPM 2013 B3 & ALS QC Standard 14.29  5.003 21 üOrganotin Compounds (Soluble) EP090S

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Metals in Fresh Water -Suite A by ORC-ICPMS EG094A-T

NEPM 2013 B3 & ALS QC Standard 8.70  4.764 46 üTotal Metals in Saline Water Suite A by ORC-ICPMS EG093A-T

Matrix Spikes (MS)

NEPM 2013 B3 & ALS QC Standard 5.71  5.002 35 üDissolved Metals in Saline Water -Suite A by ORC-ICPMS EG093A-F

NEPM 2013 B3 & ALS QC Standard 0.00  5.000 21 ûOrganotin Compounds (Soluble) EP090S

NEPM 2013 B3 & ALS QC Standard 5.56  5.001 18 üTotal Metals in Fresh Water -Suite A by ORC-ICPMS EG094A-T

NEPM 2013 B3 & ALS QC Standard 8.70  4.764 46 üTotal Metals in Saline Water Suite A by ORC-ICPMS EG093A-T
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Brief Method Summaries
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions.

Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to Ahern et al 2004.  This method covers the determination of Chromium Reducible Sulfur 

(SCR); pHKCl; titratable actual acidity (TAA); acid neutralising capacity by back titration (ANC); and net acid 

soluble sulfur (SNAS) which incorporates peroxide sulfur. It applies to soils and sediments (including sands) 

derived from coastal regions.  Liming Rate is based on results for samples as submitted and incorporates a 

minimum safety factor of 1.5.

Chromium Suite for Acid Sulphate Soils EA033 SOIL

In house:  A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C.  

This method is compliant with NEPM (2013) Schedule B(3) Section 7.1 and Table 1 (14 day holding time).

Moisture Content EA055 SOIL

Particle Size Analysis by Hydrometer according to AS1289.3.6.3 - 2003Particle Size Analysis by Hydrometer EA150H SOIL

In house: Referenced to APHA 3120; USEPA SW 846 - 6010.  Metals are determined following an appropriate 

acid digestion of the soil.  The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present.  Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM (2013) Schedule B(3).  LORs per NODG

Total Fe and Al in Sediments by ICPAES EG005-SD SOIL

In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020.  The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector.  Analyte list and LORs per NODG.

Total Metals in Sediments by ICPMS EG020-SD SOIL

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2)(Cold Vapour generation) AAS)  

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell.  Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3)

Total Mercury by FIMS (Low Level) EG035T-LL SOIL

In house: Referenced to APHA 3125; USEPA SW846 - 6020 Samples are 0.45µm filtered prior to analysis.  The 

ORC-ICPMS technique removes interfering species through a series of chemical reactions prior to ion detection. 

Ions are passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct 

mass to charge ratios prior to measurement by a discrete dynode ion detector. This method is compliant with 

NEPM (2013) Schedule B(3)

Dissolved Metals in Saline Water -Suite 

A by ORC-ICPMS

EG093A-F SOIL

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Saline Water Suite A by 

ORC-ICPMS

EG093A-T SOIL

In house: Referenced to APHA 3125; USEPA SW846 - 6020.  The ORC-ICPMS technique removes interfering 

species through a series of chemical reactions prior to ion detection. Ions are passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to measurement 

by a discrete dynode ion detector. This method is compliant with NEPM (2013) Schedule B(3)

Total Metals in Fresh Water -Suite A by 

ORC-ICPMS

EG094A-T SOIL

In house C-IR17.  Dried and pulverised sample is reacted with acid to remove inorganic Carbonates, then 

combusted in a furnace in the presence of strong oxidants / catalysts.  The evolved (Organic) Carbon (as CO2) is 

automatically measured by infra-red detector.

Total Organic Carbon EP003 SOIL
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Analytical Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 8270D.  Extracts are analysed by Capillary GC/FID and quantification 

is by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013) 

Schedule B(3) (Method 504)

TPH - Semivolatile Fraction EP071-SD SOIL

In house: Referenced to USEPA SW 846 - 8260B  Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established  5 point calibration curve.

TRH Volatiles/BTEX in Sediments EP080-SD SOIL

In house: Referenced to USEPA SW 846 - 8270D   Prepared sample extracts are analysed by GC/MS coupled 

with high volume injection, and quanitified against an established calibration curve.

Organotin Analysis EP090 SOIL

In house: Referenced to USEPA SW 846 - 8270D  Sample extracts are analysed by GC/MS coupled with high 

volume injection and quantification is by comparison against an established 5 point calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3)

Organotin Compounds (Soluble) EP090S SOIL

In house: Referenced to USEPA Method 3640 (GPC cleanup), 8141 (GC/FPD - Capillary Column) This technique 

is compliant with NEPM (2013) Schedule B(3).

Organophosphorus Pesticides 

(Ultra-trace)

EP130 SOIL

In house: Referenced to USEPA Method 3640 (GPC cleanup),3620 (Florisil), 8081/8082 (GC/µECD/µECD) This 

technique is compliant with NEPM (2013) Schedule B(3)

Organochlorine Pesticides (Ultra-trace) EP131A SOIL

In house: Referenced to USEPA Method 3640 (GPC cleanup),3620 (Florisil), 8081/8082 (GC/µECD/µECD) This 

technique is compliant with NEPM (2013) Schedule B(3)

PCB's (Ultra-trace) EP131B SOIL

In house: Referenced to USEPA 8270D GCMS Capillary column, SIM mode using large volume programmed 

temperature vaporisation injection.

PAHs in Sediments by GCMS(SIM) EP132B-SD SOIL

Preparation Methods Method DescriptionsMatrixMethod

In houseDrying at 85 degrees, bagging and 

labelling (ASS)

EN020PR SOIL

In house: Referenced to USEPA SW846-3005.  This is an Ultrapure Nitric acid digestion procedure used to 

prepare surface and ground water samples for analysis by ORC- ICPMS.  This method is compliant with NEPM 

(2013) Schedule B(3)

Digestion for Total Recoverable Metals - 

ORC

EN25-ORC SOIL

In house QWI-EN/33 referenced to USEPA SW846-1311: The TCLP procedure is designed to determine the 

mobility of both organic and inorganic analytes present in wastes. The standard TCLP leach is for non-volatile 

and Semivolatile test parameters.

TCLP for Non & Semivolatile Analytes EN33a SOIL

USEPA Evaluation of Dredged Material Proposed for Ocean Disposal - Testing Guide, 1991, EPA-503/8-91/001, 

USEPA and US Army Corps of Engineers.

ANZECC Interim Ocean Disposal Guidelines, December, 1998 

This Procedure outlines the preparation of leachate designed to simulate release of contaminants from 

sediment during the disposal of dredged material. Release can occur by physical processes or a variety of 

chemical changes such as oxidation of metal sulphides and release of contaminants adsorbed to particles or 

organic matter.

Seawater Elutriate Testing Procedure EN68a SOIL

In house: Referenced to USEPA 200.2.  Hot Block Acid Digestion  1.0g of sample is heated with Nitric and 

Hydrochloric acids, then cooled.  Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis.  Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202)

Hot Block Digest for metals in soils 

sediments and sludges

EN69 SOIL

Extraction of porewater from sediment samples using centrifuge.Porewater Extraction EN82 SOIL

#Dry and Pulverise (up to 100g) GEO30 SOIL
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Preparation Methods Method DescriptionsMatrixMethod

In house: Referenced to USEPA SW 846 - 5030A.  5g of solid is shaken with surrogate and 10mL methanol prior 

to analysis by Purge and Trap -  GC/MS.

Methanolic Extraction of Soils for Purge 

and Trap

ORG16 SOIL

In house:  Mechanical agitation (tumbler). 20g of sample, Na2SO4 and surrogate are extracted with 150mL 1:1 

DCM/Acetone by end over end tumble.    Samples are extracted, concentrated (by KD) and exchanged into an 

appropriate solvent for GPC and florisil cleanup as required.

Tumbler Extraction of Solids/ Sample 

Cleanup

ORG17A-UTP SOIL

In house:  10g of sample, Na2SO4 and surrogate are extracted with 50mL 1:1 DCM/Acetone by end over end 

tumbling.   An aliquot is concentrated by nitrogen blowdown to a reduced volume for analysis if required.

Tumbler Extraction of Solids for LVI 

(Non-concentrating)

ORG17D SOIL

In house.  A specified volume of sample is spiked with surrogate, acidified and vacuum filtered.  Reagents and 

solvent are added and the mixture tumbled.  The butyltin compounds is derivitisated, extracted and the subtitution 

reaction completed.  The extract is transferred to a separatory funnel and further extracted two times with 

petroleum ether.  The resultant extracts are combined and concentrated for analysis.

Organotin Sample Preparation ORG34 SOIL

In house:  20g sample is spiked with surrogate and leached in a methanol:acetic acid:UHP water mix and 

vacuum filtered. Reagents and solvents are added to the sample and the mixture tumbled. The butyltin 

compounds are simultaneously derivatised and extracted.  The extract is further extracted with petroleum ether.  

The resultant extracts are combined and concentrated for analysis.

Organotin Sample Preparation ORG35 SOIL
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1 BACKGROUND 

As part of the long-term port management plan for the Port of Devonport, TasPorts has committed to 

the reconfiguration of the Devonport East berths to facilitate the arrival of two new vessels for TT-Line 

and a second new SeaRoad vessel. The proposed reconfiguration involves dredging an area of seabed in 

eastern berth 3 to accommodate the larger TT-Line vessel and altered berthing arrangements (Figure 1).  

An earlier iteration of the reconfiguration plan involved dredging only a small area at the southern end 

of eastern berth 3 (Figure 1). Marine Solutions conducted sediment sampling in this area in September 

2019 with the results summarised in a sediment sampling and analysis plan report (Marine Solutions 

2019a). This report describes the results of a sediment sampling campaign in the extended dredge area.  

 

Figure 1. Eastern berth 3 in the port of Devonport. The approximate area of the initially proposed 
dredge footprint is shaded in red, with the extended dredge/excavation area shaded in yellow. Black 
and white points show the sites sampled in the previous sediment sampling campaign.  

 

2 OBJECTIVES OF THE SEDIMENT SAMPLING AND ANALYSIS REPORT 

This report provides a summary of the methods and results of sediment sampling carried out across the 

proposed dredge area in eastern berth 3. A comprehensive sediment sampling and analysis plan, along 
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with corresponding implementation report, was written for the sampling in the initially proposed dredge 

area (Marine Solutions 2019a and 2019b). Additional background on the history of contamination in the 

area are available in these reports.  

The current report focuses on implementing the recommendations of Peter Topliss of GHD to TasPorts 

to sample the sediment in the extended dredge area (GHD ref 24DJSZNHUEPC-1850682920-7). The 

objective is to gather additional representative data on the sediment in the extended dredge area 

(Figure 2) in order to provide sufficient screening level information to aid decision making on 

reuse/disposal options.  

 

Figure 2. Sediment sampling locations (dark red points) proposed by GHD.  
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The results of the sediment analyses are presented, and the sediment classified according to the: 

• National Environment Protection (Assessment of Site Contamination) Measure 2013 (NEPM) 

• Tasmanian EPA Information Bulletin No. 105 (IB-105)   

• National Assessment Guidelines for Dredging (NAGD) 

• ANZECC/ARMCANZ Sediment Quality Guidelines (ANZECC) 

The NEPM provides a framework to assess risk of sediment contaminants to human health and the 

terrestrial environment with re-use of the dredged material in the reclamation. The health investigation 

levels (HILs; for most contaminants) and ecological screening levels (ESLs; for petroleum hydrocarbons) 

for commercial / industrial sites provide the relevant thresholds in this context.  

The EPA IB-105 is relevant for assessment of options for reuse or off-site disposal.   

The NAGD is relevant to classifying the sediment for appropriate management during dredging activities 

(NAGD 2009).  

The ANZECC sediment quality guidelines provide information on the risk of contaminants to the marine 

environment, both during dredging and as runoff from the reclaimed area. Screening levels of the NAGD 

are based on the ANZECC sediment quality guidelines, so any references to the NAGD thresholds also 

apply to the ANZECC guideline values.  
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3 DREDGING PROPOSAL 

The proposed area to be dredged is on the eastern shore of the inner harbour of the Port of Devonport 

at the southern end of eastern berth no. 3 (Figure 1). 47,600 m3 of material is expected to be removed 

from the area. The proposal is to dredge within the area to -8.35 meters below chart datum. 

 

4 SEDIMENT SAMPLING  

4.1 SAMPLING DATES  

Sediment sampling was conducted on the 16th – 17th of April 2020.  

4.2 SAMPLING METHODS 

Sediment was sampled with lengths of aluminium tubing (47 mm ID, 50 mm OD) deployed from a boat 

and by wading. The tube was driven into the sediment until refusal using a star-picket driver. The length 

of the core into the sediment, i.e. the depth of penetration, was recorded, along with water depth at the 

time of sampling. The GPS coordinates were also recorded for each site. A rubber stopper was placed in 

the end of the tube to create suction and the core removed from the sediment using a davit and electric 

winch (Figure 3).  
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Figure 3. Core ready to be removed from the sediment by davit and electric winch.  

The core was transferred to land and extruded into a long intermediate holding receptacle where it was 

photographed and observations recorded (Figure 4). The sediment was then transferred to a stainless 

steel bowl, where it was homogenised and used to fill the required sample jars and bags. Samples were 

kept in a cool box until the evening when they were stored at 4°C, while acid sulfate samples were 

frozen. These were later sent with ice to laboratories for analysis. 

 

Figure 4. Extruded core. 
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4.3 SAMPLING SITES AND NUMBER OF CORES 

Ten sites were sampled within the extended dredge area (Figure 5). Single cores were collected at most 

sites, however two cores were required at site S2 to collect enough sediment for analyses. The first core 

collected at site S9 also provided insufficient material for analysis. A second core was collected at the 

site, which provided more than enough sediment, so the first core was discarded.  

 

Figure 5. Sediment sampling sites. Green symbols indicate sites sampled in the most recent campaign. 
Red symbols show two of the attempted sampling sites. White symbols show sites sampled in the 
September 2019 campaign. Coordinates are provide in Table 8. 

At several of the proposed sampling locations, penetration of the corer was limited by hard substrate or 

very shallow refusal. Two examples of attempted sampling sites are shown in Figure 5, with no GPS 

coordinates collected for other attempts. At the attempted sampling close to S2 (Figure 5), the core 

tube immediately hit a hard, gritty surface, which, if the tube was rammed hard onto this surface, it 

could break through the layer. There was no resistance below this “false-bottom”, suggesting water. The 

core encountered a second hard surface approx. 0.5 m below the false-bottom, through which very little 

penetration with the corer could be achieved (< 0.1 m). Exploration found that this phenomenon was 

consistent for some meters around the area. A potential explanation is that the core was encountering a 

structure that had been used to maintain the steep bank. The strong tidal currents may have undercut 

the structure to create a tiered shelving effect. A hard surface, with very little sediment over the top was 
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consistently encountered at steep drop-off along the western edge of the dredge area towards the 

channel Figure 6.  

 

Figure 6. Hydroacoustic image of the dropoff, providing an indication of the hardness of the substrate. 
Approximate extent of the image is indicated on the plotter chart on the left, with the end position 
shown on the map on the right (background map from ListMap). 

Coring towards the eastern, landward edge of the dredge area was also challenging, with 4 – 5 m of 

cobbles extending horizontally from the foot of the riprap, with a veneer of sand over harder substrate 

(cobbles?) for some meters further seaward (Figure 7).  

The consequence of these sampling constraints was that the distribution of sampling locations differed 

from that specified by GHD. The key deviation from the plan was the narrowing of the distribution of the 

points across the inshore-offshore axis.  
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Figure 7. Coarse cobble substrate extending out from the landward margin of the dredge area.  

 

4.4 CONTAMINANTS ANALYSIS 

Sediment samples were analysed by a NATA accredited laboratory (ALS Environmental, Sydney and 

Brisbane) for the parameters in Table 1. Inter-laboratory variability was determined by sending a 

subsample of the homogenised material from site S4 to Environmental Analysis Laboratory (Southern 

Cross University, NSW). Results of the laboratory quality control are provided in the appendix of this 

report.  
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Table 1. List of analytes with their methods.  

Parameter Method 

Total Metals in Sediments by ICPMS EG020-SD 

Total Mercury by FIMS  EG035T-LL 

Chromium Suite for Acid Sulphate Soils EA033 

TRH Volatiles/BTEX in Sediments EP080-SD 

Organotin Analysis EP090 

PAHs in Sediments by GCMS EP132B-SD 

 

4.5 SEDIMENT PARTICLE SIZE ANALYSIS 

Particle size was characterized in-house by a volumetric method, whereby a known volume of sediment 

from each site was washed through a sieve stack to separate size fractions (4 mm, 2 mm, 1 mm, 500 μm, 

250 μm, 125 μm and 63 μm). The volume of material retained in each sieve was recorded.  
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5 SEDIMENT PHYSICAL CHARACTERISTICS 

5.1 CORE LENGTHS 

Core lengths, i.e. depth of penetration into the sediment, varied across the sampling area from 0.8 m to 

2.4 m (Table 9). Extruded cores were shorter due to compression during penetration. These ranged in 

length from 0.2 to 1.6 m. 

5.2 FIELD OBSERVATIONS OF SEDIMENT CHARACTERISTICS 

Sediments generally consisted of dark silt and sand to underlying clay and rock (Table 10). Refusal for 

cores collected to the south of the floating fender (sites S5, S6, S8, S10) was mostly by a hard yellow 

layer that seemed to be partway between rock and clay, also containing sparse gravel (Figure 8). This 

material appeared similar to that observed at the toe of the riprap in the southern end of the extended 

dredge area (Figure 9). Moving up away from the lower end of the cores, this layer appeared to 

transition into a relatively thin layer of soft clay (5 - 10 cm), before another transition to the silty sand 

that formed the upper layer of the majority of the extended dredge area. Refusal at sites in the northern 

half of the dredge area (sites S1, S2, S3, S9) was soft, with the lower end of the core similar to the rest of 

the core. Refusal at the outermost site towards the channel (S7) was by more coarse gravelly material 

(Figure 10). A surface layer of lighter coloured sand was present at the sediment-water interface on 

most cores. 
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Figure 8. Refusal in the southern half of the extended dredge area was generally by a yellow, hard, 
gravelly clay/rock, overlaid by a layer of softer clay.  
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Figure 9. Bedrock at the toe of the riprap in the southern portion of the extended dredge area. A similar 
material caused refusal and was retained in the end of most cores south of the floating fender.  

 

 

Figure 10. Hard refusal at site S7 was by coarse gravel.  
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The only live animal observed in the cores was a small ghost shrimp (Trypaea australiensis) in core S2 

(Figure 11). Shell fragments were observed in the northernmost and southernmost cores (Table 10). 

Very small fragments of wood were often found with the shell fragments.  

A sulfurous odour was noted from the sediment of multiple sites (Table 10).  

 

Figure 11. Ghost shrimp (Trypaea australiensis) observed in the core from site S2. 

 

 

Figure 12. Shell fragments in the sediment from site S2.  

 

5.3 SEDIMENT PARTICLE SIZE 

In addition to the observations on the composition of the sediment in the previous section, sediment 

particle size analysis was conducted on the material (Figure 13). Overall, sediments tended to be mostly 
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sand (mean 65%), and silt (mean 32%) with a small contribution of larger particles in the material from 

sites S5 (13%) and S7 (11%). Sites north of the floating fender were relative similar with around 80% 

sand and 20% silt. Sites south of the floating fender were generally more variable. The contribution of 

silt was generally higher in sites south of the fender, around 40%, with the exception of site S5 (20%).  

 

Figure 13. Sediment particle size distribution among sites. 

 

5.4 CARBON CONTENT 

The percentage of total carbon ranged from 1.6% to 5.6%, while the contribution of organic carbon 

ranged from 0.43 % to 2.3 % (Figure 14). No overwhelming pattern is evident in the carbon data, 

however there was a tendency for sites towards the sheltered south-eastern corner of the dredge area 

to contain a higher proportion of organic carbon. The northernmost two sites contained the least 

carbon. Carbon content was tended to be lower in sandier cores and higher in cores with more silt.  
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Figure 14. Carbon content of sediment in the extended dredge area. 
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6 SEDIMENT CONTAMINANTS 

6.1 SUMMARY 

Among the contaminants tested, the concentration of nickel and tributyltin (TBT) exceeded the 

thresholds of the National Assessment Guidelines for Dredging 2009 (NAGD; and equivalent ANZECC 

thresholds). Nickel exceeded the NAGD screening level at all sites except one (S1), and exceeded the 

high-level threshold at three sites (S4, S5, S6). The concentration of TBT exceeded the high-level 

threshold at one site (S5).  

Considering an assessment of the sediment under EPA IB-105, concentrations of nickel, chromium, 

manganese and TBT exceeded the upper limit for level 1 fill material at some sites. The concentration of 

TBT exceeded the upper limit for level 2 low level contaminated soil in one sample (S5).  

High concentrations of sulfur in some samples indicate potential acid sulfate soils, however the high acid 

neutralising capacity should counteract any acidity that develops with oxidation of the sediment.  

6.2 METALS AND METALLOIDS 

6.2.1 Nickel 

Concentrations of nickel were above the NAGD screening level (21 mg / kg) in all samples except the 

northernmost site S1 (Figure 15). In addition, the nickel concentration in three samples was above the 

high NAGD threshold (52 mg / kg; S4, S5, S6). Concentrations in two samples exceeded the IB-105 

threshold for fill material (60 mg / kg; S4, S5). The 95% Student's-t UCL for nickel was 53.08 mg / kg, 

which slightly exceeds the NAGD high level, but was still below the IB-105 threshold for fill material.  

The concentration of nickel in all samples was well below NEPM (HILS) thresholds. 

Concentrations of nickel have been similarly elevated in all past sediment sampling programs in the Port 

of Devonport (Marine Solutions 2019 and summarised in TasPorts 2014). The nickel is believed to derive 

naturally from the Mersey River catchment. The national dredging guidelines also emphasise that 

sediments in Australia commonly have high natural levels of nickel (NAGD 2009). 
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Figure 15. Concentration of nickel in sediments around the extended dredge area. Horizontal red lines 
indicate the screening (lower line) and high (upper line) levels of the NAGD (2009). Orange line indicates 
the threshold for fill material (level 1) in the EPA IB-105. 

 

Table 2. Summary statistics for concentrations of nickel in sediment samples from the extended dredge 
area. Highlighted values exceed NADG screening (yellow) or high (red) levels.  

 

Nickel  
(mg / kg) 

Number of samples 10 

Minimum 11.8 

Maximum 82.5 

Mean 39.3 

Geometric mean 33.6 

Standard deviation 23.7 

Standard error of the mean 7.5 

Coefficient of variation 0.6 

Skewness 0.99 

95% Student’s-t UCL  53.1 

NADG 
Screening level 21 

High level 52 

IB-105 
Level 1 60 

Level 2 600 

NEPM HILS – Commercial / Industrial 6,000 
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6.2.2 Chromium 

The concentration of chromium exceeded the IB-105 maximum total concentration for fill material (50 

mg / kg) in four samples (S4, S5, S6, S7; Figure 16, Table 3). The mean concentration across the sites was 

47 mg / kg, with a 95% UCL of 58.7 mg / kg. The latter exceeded the IB-105 threshold for fill material 

(Table 3).  

The concentration of chromium did not exceeded the NADG screening level. 

The concentrations of chromium in the current sampling program were very similar to those of the 2014 

and 2019 sediment sampling programs (TasPorts 2014, Marine Solutions 2019), which returned mean 

concentrations in the inner harbour of 48 mg / kg and in the initial dredge area of 47 mg / kg.  

 

Figure 16. Concentration of chromium in sediments around the extended dredge area. Horizontal red 
line indicates the screening level of the NAGD (2009). Horizontal orange line indicates the threshold for 
fill material (level 1) in the EPA IB-105. 
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Table 3. Summary statistics for concentrations of chromium in sediment samples from the extended 
dredge area. Green-highlighted values exceed the IB-105 levels.  

 

Chromium  
(mg / kg) 

Number of samples 10 

Minimum 13.6 

Maximum 74.8 

Mean 47.4 

Geometric mean 43.0 

Standard deviation 19.5 

Standard error of the mean 6.2 

Coefficient of variation 0.4 

Skewness -0.03 

95% Student’s-t UCL  58.7 

NADG 
Screening level 80 

High level 370 

IB-105 
Level 1 50 

Level 2 500 

NEPM HILS – Commercial / Industrial 3,600 
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6.2.3 Manganese 

The concentration of manganese was above the IB-105 threshold for fill material (level 1) of 500 mg / kg 

in one samples (S5; Figure 17). The concentration of manganese in these samples was well below the 

upper limits for low level contaminated soil (level 2; 5,000 mg / kg). Manganese concentrations were far 

below NEPM (HILS) thresholds. The NADG does not include screening levels for manganese. 

  

Figure 17. Concentration of manganese in sediments around the extended dredge area. Horizontal 
orange line indicates the threshold for fill material (level 1) in the EPA IB-105. The upper threshold for 
low level contaminated soil (level 2) is 5,000 mg / kg. 

Table 4. Summary statistics for concentrations of manganese in sediment samples from the extended 
dredge area. Green highlighted values exceed EPA IB-105 threshold for fill material (level 1 

 

Manganese  
(mg / kg) 

Number of samples 10 

Minimum 56 

Maximum 731 

Mean 238 

Geometric mean 191 

Standard deviation 190 

Standard error of the mean 60 

Coefficient of variation 0.8 

Skewness 2.2 

95% Student’s-t UCL  348 

NADG 
Screening level - 

High level - 

IB-105 Level 1 500 
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Level 2 5,000 

NEPM HILS – Commercial / Industrial 60,000 
 

6.3 TRIBUTYLTIN (TBT) 

Concentrations of TBT in the extended dredge area were generally very low (> 2 µg Sn/kg 1% OC), with 

the exception of site S7 (Figure 1), which exceeded the NAGD high level (70 µg Sn/kg) and IB-105 level 2 

upper limit for low level contaminated soil (70 µg Sn/kg).  

Previous sediment sampling programs recovered similar isolated samples with elevated TBT 

concentrations (Port of Devonport Corporation 2005, TasPorts 2013). Comprehensive investigation of 

the outlier samples in these campaigns concluded that they were from isolated flakes of paint from large 

vessels. This is also likely the case in the current campaign (see conclusion for more details).  

 

Figure 18. Concentration of TBT in sediments around the extended dredge area. Horizontal red lines 
indicates the screening and high levels of the NAGD (2009). Horizontal orange line indicates the upper 
limit for low level contaminated soil (level 2) in the EPA IB-105.  
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Table 5. Concentrations and summary statistics for TBT in the sediment of the extended dredge area. No 
statistical distributions suitably fitted the data to allow calculation of 95% UCL.  

 Tributyltin (TBT) 
 

Total Organic 
Carbon 

TBT normalised to 
1% OC 

Units µgSn/kg % µg Sn/kg 1% OC 

S1 0.6 0.4 1.4 

S2 0.7 0.5 1.5 

S3 <0.5 1.2 <0.5 

S4 2.1 1.4 1.5 

S5 0.7 0.9 0.8 

S6 1.7 1.9 0.9 

S7 76.9 0.8 91.5 

S8 0.8 2.3 0.4 

S9 <0.5 1.8 <0.5 

S10 1.2 2.2 0.5 

Number of samples   10 

Minimum   < 0.5 

Maximum   91.5 

Mean   9.95 

Geometric mean   1.3 

Standard deviation   28.7 

Standard error of the mean   9.1 

Coefficient of variation   2.9 

Skewness   3.2 

95% UCL   - 

NAGD: Screening    9 

NAGD: High   70 

IB-105: Level 1   5 

IB-105: Level 2   70 

NEPM: Residential A   - 

NEPM: 
Commercial/industrial 

  - 

6.4 PETROLEUM HYDROCARBONS 

The concentrations of all forms of petroleum hydrocarbon were below all screening and threshold levels 

in all samples (Table 13). 

6.5 POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)  

The concentrations of all polynuclear aromatic hydrocarbons were below all screening and threshold 

levels in all samples (Table 14). 
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6.6 ACID SULFATE SOILS 

Results of the chromium suite of analyses for acid sulfate soils indicated that the sediment is currently 

alkaline, with average pH of 8.7. The potential acidity of the soil was high however with an average 

concentration of chromium reducible sulfur of 0.5 % S. This is compared to the action criteria from the 

Tasmanian Acid Sulfate Soil Management Guidelines (DPIPWE 2009) of 0.03 % sulfur (since more than 

1000 tonnes will be disturbed). The acid neutralising capacity of the sediment was also moderately high 

however with an average around 16 % calcium carbonate, which brings the net acidity to below the 

action level. Consequently, the results of the acid-base accounting and the required liming rate 

depended heavily on the acid neutralising capacity.  

The national guidelines on acid sulfate soils warn that the acid neutralising capacity (ANC) should be 

corroborated by other evidence to confirm that the carbonate in the sediment will indeed act to 

neutralise acidity created through oxidation (Sullivan et al 2018). Large shell fragments may be too 

coarse to react to the extent indicated by the measured ANC. Small shell fragments were observed in 

the sediment at four sites (S2, S3, S6, S7), with no visible shell material in the sediment analysed from 

the other sites. The presence of only small or no visible shell fragments in the cores suggests that the 

calcium carbonate in the sediment is generally finely grained and should be able to achieve the 

measured neutralising capacity. Carbonate contributions from large shells or fragments would also 

cause the measured % CaCO3 to vary widely among samples, depending on whether and how many of 

the shells are in each sample. The relative consistency of the calcium carbonate content across the 

samples suggests that the carbonate is in a fine form and relatively evenly distributed throughout the 

sediment (10.2 – 25.6 %). Particle size distributions also indicated a negligible fraction of particles 

greater than 2 mm at most sites, with a small proportion (around 10%) recorded at two sites (S5, S7). 

The potential reactivity of the sediment was investigated further by sieving the three samples with the 

highest potential acidity (S4, S6, S9) through a 450-μm sieve and recalculating ANC. The ANC of the 

sieved material was very similar to the original values from the full sample (S4 18.5% vs 16.5%; S6 21.9% 

vs 19.2%; S9 17% vs 15.7%), confirming that the calcium carbonate is in a fine form and should be 

capable of neutralising any acidic conditions that may develop.  

Overall, the available evidence supports the use of the ANC in calculation of net acidity, which results in 

a sulfur concentration of <0.02 %, lower than the action criteria for the Tasmanian Acid Sulfate Soil 

Management Guidelines (DPIPWE 2009) and national guidelines on acid sulfate soils (Sullivan et al 
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2018). In summary, consideration of the available evidence suggests that there is a low probability of 

acid sulfate soil developing due to oxidation of the dredged sediments.  

7 CONCLUSIONS 

The results of the contaminant analysis of sediments in the proposed extended dredge area indicate 

that contaminants released from the sediment during dredging present a low risk to the marine 

environment according to the thresholds of the national dredging guidelines (NAGD 2009) and ANZECC 

sediment quality guidelines (2013). Nickel concentrations were slightly elevated in most samples, 

however this is believed to mainly derive from naturally occurring nickel, common in many Australian 

catchments (NAGD 2009). Concentrations of nickel above the high NAGD threshold in three samples are 

noteworthy, however elutriate testing of a sample with a nickel concentration twice the highest value in 

the present campaign (165 vs 82.5 mg / kg) returned a concentration well below the ANZECC default 

guideline value (2.3 μg / L, compared to a DGV of 7 μg / L for 99% species protection). This suggests 

nickel is unlikely to reach problematic concentrations in the watercolumn. If an added measure of 

security were required, periodic monitoring of nickel in the watercolumn during dredging could be 

considered. 

The second main consideration for the marine environment in the results of the present sampling 

campaign is the high concentration of tributyltin (TBT) in one sample (91.5 µg Sn / kg, 1% OC). Two 

previous sediment sampling campaigns in 2004 and 2013 also recorded single high outlier TBT values of 

700 and 11,400  µg Sn / kg (Port of Devonport Corporation 2005, TasPorts 2013). Detailed investigations 

into these outliers identified that they were indeed isolated samples and were most likely from a single 

flake of TBT-containing paint from a large vessel. This is also likely the case for the high outlier in the 

current sampling program given that this sediment was from out in the main channel, i.e. not in the 

sheltered corner or close to the bank, which may have different conditions to the previous sampling 

programs. Three other sites nearby out in the channel (20 – 25 m away) were also sampled in the 

campaign for the initial dredge area (2019) and returned a maximum TBT concentration of 1.2 µg / kg 

(with an overall maximum for this campaign of 2.7 µg / kg). This further suggests that it is likely to be an 

unusual patch of sediment, and is unlikely to be indicative of an extensive patch of TBT-contaminated 

material. The most plausible explanation again being that the sediment contained a small flake of 

antifoulant paint that had fallen or been scraped off a vessel in the vicinity. 
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Acid sulfate tests indicated that the sediment of the dredge area is currently alkaline (mean pH 8.9). The 

sediment had a high potential acidity at some sites, however this is expected to be counteracted by the 

high acid neutralising capacity. The outcome is a very low probability of developing acid sulfate soils due 

to oxidation of the dredged sediments. 

7.1 COMPARISON OF SEDIMENT CONTAMINANT ANALYSES BETWEEN THE INITIALLY PROPOSED 

AND EXTENDED DREDGE AREAS 

Concentrations of contaminants were consistent between the sediment sampled in the initially 

proposed and extended dredge areas. Generally, average and maximum concentrations of most 

contaminants were higher in the initially proposed area (Table 6). Some notable exceptions were 

tributyltin (maximum value in the initial area was 2.7 μg/L vs extended area with an outlier value of 91.5 

μg/L) and chromium reducible sulphur (PASS; mean and maximum values in the initial area were 0.39% 

and 0.74% vs extended area with 0.5% and 1.3%).  

Table 6. Comparison of average, maximum and standard error of concentration of metal contaminants 
between the sediment analysis results in the initially proposed and extended dredge areas.  
 

Mean Maximum Standard error 
 

Initial Extended Initial Extended Initial Extended 

Arsenic 13.4 9.8 17.8 14.5 0.64 1.03 

Cadmium 0.12 0.07 0.20 0.20 0.01 0.02 

Chromium 49.3 47.4 138.0 74.8 6.5 6.2 

Cobalt 12.3 14.6 50.4 39.2 2.6 3.4 

Copper 18.2 18.1 48.9 35.2 2.3 3.2 

Lead 19.2 12.1 29.2 23.6 1.0 2.0 

Manganese 273.2 238.0 683.0 731.0 36.0 60.1 

Mercury 0.08 0.05 0.16 0.14 0.01 0.01 

Nickel 36.2 39.3 165.0 82.5 8.8 7.5 

Selenium 1.2 1.1 3.2 1.8 0.16 0.15 

Silver 0.14 0.21 0.30 0.30 0.02 0.03 

Zinc 72.3 58.6 107.0 97.3 4.8 8.0 

Sulfur 0.40 0.50 0.74 1.32 0.03 0.12 
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9 APPENDIX 

Table 7. Operational summary 

Date 
Personnel Time 

(start) 
Time 
(end) 

Cloud Rain Swell Wind Tide Works 
conducted 

16/04/2020 T. Alexander, 
S. Ibbott, 
A. Ibbott 

11:00 17:30 1/8 nil n/a W’ly 
25 kts 

Low 
12:21 
0.57m 

Coring and 
sediment 
sampling 

17/04/2020 T. Alexander, 
S. Ibbott, 
A. Ibbott 

8:30 13:30 0/8  nil n/a W’ly 
25 kts 

Low 
13:06 
0.73m 

Coring and 
sediment 
sampling 

 

Table 8. Coordinates of sites where sediment cores were collected. 

Name Category Core 
length 

WGS84 

Latitude Longitude Easting Northing 

S1 Core 1.8 -41.18367 146.36705 446915.8 5440660 

S2 Core 1.35 -41.18401 146.36705 446916.1 5440623 

S3 Core 1.35 -41.18392 146.36696 446908.5 5440633 

S4 Core 2.4 -41.18440 146.36711 446921.5 5440579 

S5 Core 1.7 -41.18460 146.36713 446923.3 5440557 

S6 Core 1.1 -41.18526 146.36728 446936.4 5440484 

S7 Core 1 -41.18549 146.36646 446867.8 5440458 

S8 Core 1.2 -41.18506 146.36714 446924.5 5440506 

S9 Core 1.3 -41.18373 146.36694 446906.7 5440654 

S10 Core 0.8 -41.18464 146.36703 446914.9 5440553 

A1 Attempt 0.1 -41.18413 146.36692 446905.3 5440609 

A2 Attempt 0.2 -41.18440 146.36717 446926.5 5440579 
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Table 9. Summary of field observations during core collection. 

Site Time Date GPS WP 
Water depth 

(m) 
Core length (sediment 
penetration depth; m) 

Comment 

S1 12:00 16/04/2020 002 0 1.8 Soft refusal 

S2 12:30 16/04/2020 003 0.2 1.35 Two cores -> composite. Soft refusal 

S3 13:15 16/04/2020 004 1.2 1.35 Soft refusal 

S4 15:00 16/04/2020 005 1.5 2.4 Hard refusal 

S5 15:40 16/04/2020 006 3 1.7 Hard clay refusal 

S6 16:40 16/04/2020 007 2.2 1.1 Hard refusal 

S7 9:25 17/04/2020 008 2.6 1 Hard refusal 

S8 10:10 17/04/2020 SED7 2.6 1.2 Hard refusal 

S9_core1 10:55 17/04/2020 009 3.1 1 DISCARDED 

S9_core2 11:20 17/04/2020 010 3.1 1.3 Sandy. Soft refusal. Perfect core 

S10 12:00 17/04/2020 012 2.5 0.8 
Very soft upper layer to very hard refusal. 
Same substrate around area 
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Table 10. Summary of observations during sediment core processing. 

Site 

Extruded 
core 

length 
(m) 

Colour  Material  Shells, organic, biota Comment 

S1 1.6 
Light grey-brown towards the surface 
to dark grey below 

Sand to silty sand Small fragments of woody debris - 

S2 
core1 

0.2 
Light grey-brown towards the surface 
to dark grey below 

Sand to silty sand 
Small shell fragments. Small 
fragments of woody debris 

Core 1 of 2 -> combined for 
analysis 

S2 
core2 

0.25 
Light grey-brown towards the surface 
to dark grey below 

Sand to silty sand 
Many large shell fragments. Ghost 
shrimp (Trypaea australiensis). 
Small fragments woody debris 

Core 2 of 2 -> combined for 
analysis 

S3 0.5 Dark grey Sandy silt. Finer deeper Sparse small shell fragments Sulfurous odour 

S4 1.25 
Lighter sand on surface. Very dark grey 
in upper strata. Lighter grey in lower 

Sandy silt. Hard 
gravel/clay plug 

- Sulfurous odour 

S5 0.6 Dark grey 
Sandy silt. Hard 
gravel/clay 

- 
Much gravel/clay with little 
actual sediment. Some clay 
included in sample 

S6 0.7 
Dark grey. Lighter grey just above clay 
plug 

Sandy silt. Hard clay plug 
One gastropod shell in clay. Few 
very small shell fragments in silty 
sand 

Sulfurous odour 

S7 0.5 Dark grey 
Sandy silt. Hard 
clay/gravel plug 

Small fragments of woody debris. 
Few small shell fragments 

- 

S8 0.5 Dark grey -> black -> orange clay 
Sandy silt. Sticky. 
Transition to clay plug 

- Sulfurous odour 
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S9 
core1 

0.2 Dark grey Sandy silt Small fragments of woody debris DISCARDED 

S9 
core2 

0.65 Highly homogeneous dark grey/brown 
Homogeneous sandy silt. 
Firm 

Large shell fragment - 

S10 0.6 
Dark grey -> grey clay -> hard orange 
clay 

Sandy silt over clay. Layer 
of lighter sand on top 

- - 
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Figure 19. Photo records of cores from the extended dredge area. 

Site S1 

 

Site S2 – core 1 

 

Site S2 – core 2 

 

Site S3 

 

Site S4 

  

Site S5 

 

  



 

 Devonport East Reconfiguration – Sediment Sampling and Analysis Report 38 

Site S6 

  

Site S7 

 

Site S8 

 

Site S9 

 

Site S10 
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Table 11. Sediment particle size distribution based on the volumetric method.  

Fraction > 4 
mm 

2 - 4  
mm 

1 - 2 
mm 

0.5 - 1 
mm 

250 - 500 
μm 

125 - 250 
μm 

63 - 125 
μm 

< 63  
μm 

Category Gravel Gravel Sand Sand Sand Sand Sand Silt 

S1 0.0 0.0 2.0 5.3 28.9 36.8 9.9 17.1 

S2 0.0 2.5 5.0 6.3 10.0 27.5 20.0 28.8 

S3 0.0 1.7 1.7 6.7 11.7 26.7 36.7 15.0 

S4 0.0 1.3 2.5 5.0 10.0 20.0 15.0 46.3 

S5 0.0 13.0 13.0 10.9 10.9 15.2 17.4 19.6 

S6 0.0 0.0 0.0 4.2 8.3 20.8 25.0 41.7 

S7 5.3 5.3 6.6 7.9 10.5 21.1 13.2 30.3 

S8 0.0 1.3 2.5 3.8 7.5 20.0 25.0 40.0 

S9 0.0 0.3 0.7 5.3 6.7 38.7 25.3 23.0 

S10 0.0 0.0 0.0 3.3 6.7 16.7 20.0 53.3 
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Table 12. Concentrations of metals and metalloids in sediment of the dredge area. Highlighted values indicate where thresholds were breached: 
pale yellow for the NADG screening level, gold for the NADG high level and shading for IB-105 maximum total concentration for fill material 
(level 1). 

 

  

Total metals in sediment

Analyte A
n

ti
m

o
n

y

A
rs

en
ic

C
ad

m
iu

m

C
h

ro
m

iu
m

C
o

b
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t
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o

p
p
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M
an
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n
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e

M
er

cu
ry

N
ic

ke
l

Se
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n
iu

m

Si
lv

er

Zi
n

c

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Limits of reporting 0.5 1 0.1 1 0.5 1 1 10 0.01 1 0.1 0.1 1

NAGD: Screening 2 20 2 80 - 65 50 - 0.15 21 - 1 200

NAGD: High 25 70 10 370 - 270 220 - 1 52 - 4 410

IB-105: Level 1 - 20 3 50 100 100 300 500 1 60 10 10 200

IB-105: Level 2 - 200 40 500 200 2,000 1,200 5,000 30 600 50 180 14,000

NEPM: Residential A - 126 15 - 109 6,298 420 3,822 36 397 224 - 7,398

NEPM: Commercial/industrial - 3,071 881 - 4,138 238,002 8,925 61,373 730 5,963 10,200 - 395,040

S1 <0.50 3.6 <0.1 13.6 3.8 13.0 10.2 56 0.01 11.8 0.3 0.3 39.5

S2 <0.50 7.6 <0.1 32.3 7.8 9.7 7.2 126 0.03 25.6 0.6 0.3 38.3

S3 <0.50 7.9 <0.1 32.8 6.4 7.0 3.6 119 0.01 22.4 0.9 0.1 24.5

S4 <0.50 11.1 0.1 71.6 26 28.6 14.9 307 0.09 73.4 1.5 0.2 83.9

S5 <0.50 7.0 <0.1 74.8 39.2 35.2 12.4 731 0.05 82.5 1.7 0.2 76.4

S6 <0.50 14.5 0.2 68.2 19.5 31.2 23.6 266 0.14 59.2 1.8 0.3 97.3

S7 <0.50 10.7 <0.1 51.6 12.7 12.6 10.0 272 0.03 34.0 0.8 0.1 50.6

S8 <0.50 11.4 <0.1 42.1 11.2 18.3 17.6 181 0.07 29.9 1.2 0.3 73.1

S9 <0.50 11.5 <0.1 44.3 8.7 9.1 4.2 147 0.02 27.7 1.3 0.1 29.0

S10 <0.50 12.9 <0.1 42.5 10.3 16.4 17.7 175 0.07 26.9 1.3 0.2 73.3
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Table 13. Concentrations of BTEX & other petroleum hydrocarbons in sediment of the dredge area were all below thresholds.  

 

Total 

Petroleum 
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)
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e
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X
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TE
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N
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Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Limits of reporting 3 3 3 0.2 0.2 0.2 0.2 0.2 0.5 0.2 0.2

NAGD: Screening - - - - - - - - - - -

NAGD: High - - - - - - - - - - -

IB-105: Level 1 65 - - 1 1 3 - - 14 - -

IB-105: Level 2 650 - - 5 100 100 - - 180 - -

NEPM: Residential A - 180 - 50 85 70 - - 105 - -

NEPM: Commercial/industrial - 215 - 75 135 165 - - 180 - -

S1 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S2 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S3 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S4 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S5 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S6 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S7 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S8 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S9 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

S10 <3 <3 <3.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.2 <0.2

Total Recoverable 

Hydrocarbons
BTEXN
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Table 14. Concentrations of polynuclear aromatic hydrocarbons (PAHs) in sediment of the extended dredge area were below all thresholds. 
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Units µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg

Limits of reporting 5 5 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 4 4 4 4

NAGD: Screening - - - - - - - - - - - - - - - - - - - - 1x104 - - -

NAGD: High - - - - - - - - - - - - - - - - - - - - 5x104 - - -

IB-105: Level 1 - - - - - - - - - - - - - - 80 - - - - - 2x104
80 80 80

IB-105: Level 2 - - - - - - - - - - - - - - 2000 - - - - - 4x104
2000 2000 2000

NEPM: Residential A - - - - - - - - - - - - - - 3000 - - - - - 3x105
3000 3000 3000

NEPM: Commercial/industrial - - - - - - - - - - - - - - 40000 - - - - - 4x106
40000 40000 40000

S1 <5 <5 <4 <4 <4 6 <4 13 14 6 5 5 <4 <4 5 5 4 <4 <4 <5 63 6 8 11

S2 <5 <5 <4 <4 <4 6 <4 15 15 12 12 9 5 6 11 12 10 <4 7 <5 120 14 16 18

S3 <5 <5 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 7 <4 <4 <4 <5 7 <4 5 10

S4 <5 <5 <4 <4 <4 12 <4 22 23 20 24 21 9 11 20 80 16 <4 14 <5 272 27 29 31

S5 <5 <5 <4 <4 <4 8 <4 17 16 14 14 15 7 8 15 15 12 <4 9 <5 150 20 22 24

S6 6 <5 <5 <5 <5 17 5 37 37 28 43 33 16 18 34 40 26 6 23 6 375 51 51 51

S7 <5 <5 <4 <4 <4 8 <4 28 25 16 16 18 8 9 16 14 14 <4 10 <5 182 22 24 26

S8 7 <5 <4 <4 5 27 7 46 43 27 21 26 8 12 25 26 22 4 16 6 328 37 37 37

S9 <5 <5 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 21 <4 <4 <4 <5 21 <4 5 10

S10 8 <5 <5 <5 <5 16 <5 38 37 37 40 34 14 18 35 32 28 6 23 6 372 52 52 52

Polynuclear Aromatic Hydrocarbons
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Table 15. Acid sulfate soils tests showing actual and potential acidity. 

  

pH KCl

Titratable 

Actual 

Acidity

sulfidic - 

Titratable 

Actual 

Acidity

Chromium 

Reducible 

Sulfur

acidity - 

Chromium 

Reducible 

Sulfur

Units pH Unit mole H+ / t % pyrite S % S mole H+ / t

LOR 0.1 2 0.02 0.005 10

Action criteria - - 0.03 18

S1 9.2 <2 <0.02 0.201 125

S2 9.3 <2 <0.02 0.211 132

S3 8.8 <2 <0.02 0.882 550

S4 8.7 <2 <0.02 0.627 391

S5 8.4 <2 <0.02 0.162 101

S6 8.7 <2 <0.02 0.726 453

S7 9 <2 <0.02 0.140 88

S8 8.9 <2 <0.02 0.402 250

S9 8.7 <2 <0.02 1.320 822

S10 8.9 <2 <0.02 0.365 228

Potential AcidityActual Acidity
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Table 16. Acid neutralizing capacity and acid-base accounting.  

Acid 

Neutralising 

Capacity

acidity - 

Acid 

Neutralising 

Capacity

sulfidic - 

Acid 

Neutralising 

Capacity

ANC 

Fineness 

Factor

Net Acidity 

(sulfur 

units)

Net Acidity 

(acidity 

units)

Liming Rate

Net Acidity 

excluding 

ANC (sulfur 

units)

Net Acidity 

excluding 

ANC (acidity 

units)

Liming Rate 

excluding 

ANC

Units % CaCO3 mole H+ / t % pyrite S % S mole H+ / t kg CaCO3 / t % S mole H+ / t kg CaCO3 / t

LOR 0.01 10 0.01 0.5 0.02 10 1 0.02 10 1

Action criteria - - - - 0.03 18 - 0.03 18 -

S1 10.6 2110 3.38 1.5 <0.02 <10 <1 0.20 125 9

S2 11.2 2230 3.58 1.5 <0.02 <10 <1 0.21 132 10

S3 10.4 2080 3.34 1.5 <0.02 <10 <1 0.88 550 41

S4 16.5 3290 5.27 1.5 <0.02 <10 <1 0.63 391 29

S5 13.3 2650 4.25 1.5 <0.02 <10 <1 0.16 101 8

S6 19.2 3840 6.16 1.5 <0.02 <10 <1 0.72 453 34

S7 14.7 2940 4.72 1.5 <0.02 <10 <1 0.14 88 6

S8 25.6 5120 8.22 1.5 <0.02 <10 <1 0.40 250 19

S9 15.7 3140 5.04 1.5 <0.02 <10 <1 1.32 822 62

S10 25.2 5050 8.09 1.5 <0.02 <10 <1 0.36 228 17

Acid Neutralising Capacity Acid Base Accounting
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9.1 QUALITY CONTROL 

Results of duplicate chemical analyses on samples from site S4 returned similar values between two 

laboratories ALS and EAL (Table 17), with coefficients of variation generally below 0.2. Most instances 

where the CV was greater than 0.2 were unimportant since the measured values were far from any 

thresholds. The exception to this was for the concentration of mercury where the coefficient of variation 

was 0.38 and the measured value from EAL exceeded the NAGD screening level (0.2 vs screening level of 

0.15 μg / kg). Concentrations of metals and metalloids were consistently higher in the results from EAL, 

with the exception of selenium. Results from the acid-base accounting for acid sulfate soils were 

strikingly consistent, at 5% higher in the results from ALS for all analytes.  
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Table 17. Quality control: variation between laboratories for metals and metalloids, carbon and acid sulfate soils in sediment from sample S4. CV 
represents coefficient of variation (standard deviation / mean). Yellow-highlighted values are where CV > 0.2. 

Category Analyte Units 
S4 

CV 
ALS EAL 

Metals Silver mg/kg 0.2 <1 - 

Metals Arsenic mg/kg 11.1 14.2 0.17 

Metals Lead mg/kg 14.9 22.7 0.29 

Metals Cadmium mg/kg 0.1 <0.5 - 

Metals Chromium mg/kg 71.6 80.8 0.09 

Metals Copper mg/kg 28.6 29.4 0.02 

Metals Manganese mg/kg 307 413.7 0.21 

Metals Nickel mg/kg 73.4 79.4 0.06 

Metals Selenium mg/kg 1.5 0.6 0.58 

Metals Zinc mg/kg 83.9 98.6 0.11 

Metals Mercury mg/kg 0.09 0.2 0.38 

Metals Vanadium mg/kg 81.9 91.7 0.08 

Metals Cobalt mg/kg 26 28.0 0.05 

Carbon Total Carbon (% C) % C 3.67 3.75 0.02 

Carbon Total Organic Carbon (% C) % C 1.44 1.78 0.15 

Acid sulfate pH KCl pH Unit 8.7 8.5 0.02 

Acid sulfate Chromium Reducible Sulfur % S 0.627 0.584 0.05 

Acid sulfate acidity - Chromium Reducible Sulfur mole H+ / t 391 364.3 0.05 

Acid sulfate Acid Neutralising Capacity % CaCO3 16.5 15 0.05 

Acid sulfate acidity - Acid Neutralising Capacity mole H+ / t 3290 3065 0.05 

Acid sulfate Net Acidity (sulfur units) % S <0.02 - - 

Acid sulfate Net Acidity (acidity units) mole H+ / t <10 - - 

Acid sulfate Net Acidity excluding ANC (acidity units) mole H+ / t 391 364 0.05 

Acid sulfate Liming Rate excluding ANC kg CaCO3 / t 29 27 0.05 
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10 ABBREVIATIONS 

ANZECC  Australian and New Zealand Environment and Conservation Council 

BTEXN      Benzene Toluene Ethylbenzene Xylenes and Naphthalene 

DGV      Default Guideline Value (determined by the EPA or ANZECC) 

EPA     Environmental Protection Authority 

ESL     Ecological Screening Level (in the context of NEPM) 

HIL     Health Investigation Level (in the context of NEPM)  

IB-105    EPA Information Bulletin 105 

NAGD     National Assessment Guidelines for Dredging 

NEPM    National Environment Protection (Assessment of Site Contamination) Measure 

PAH     Polycyclic Aromatic Hydrocarbons 

PCB     polychlorinated biphenyl 

SQG / ISQG    Sediment Quality Guidelines / Interim Sediment Quality Guidelines 

TBT     tributyltin  

TPH     Total Petroleum Hydrocarbons 

UCL / 95%UCL   Upper Confidence Limit / 95% Upper Confidence Limit  
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Work Order :

:Client

EM2006614

Devonport East - extended dredge area:Project

MARINE SOLUTIONS

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EG020: Poor precision was obtained for Zinc on sample EM2006614-#001. Results have been confirmed by re-extraction and reanalysis.l

EG035: Positive Hg result EM2006614 #6 has been confirmed by reanalysis.l

ASS: EA033 (CRS Suite):Retained Acidity not required because pH KCl greater than or equal to 4.5l

ASS: EA033 (CRS Suite): Laboratory determinations of ANC needs to be corroborated by effectiveness of the measured ANC in relation to incubation ANC. Unless corroborated, the results of ANC testing should 

be discounted when determining Net Acidity for comparison with action criteria, or for the determination of the acidity hazard and required liming amounts.

l

ASS: EA033 (CRS Suite): Liming rate is calculated and reported on a dry weight basis assuming use of fine agricultural lime (CaCO3) and using a safety factor of 1.5 to allow for non-homogeneous mixing and 

poor reactivity of lime.  For conversion of Liming Rate from 'kg/t dry weight' to 'kg/m3 in-situ soil', multiply 'reported results' x 'wet bulk density of soil in t/m3'.

l
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Work Order :

:Client

EM2006614

Devonport East - extended dredge area:Project

MARINE SOLUTIONS

Analytical Results

S5S4S3S2S1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-005EM2006614-004EM2006614-003EM2006614-002EM2006614-001UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

9.2 9.3 8.8 8.7 8.4pH Unit0.1----pH KCl (23A)

<2 <2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.201 0.211 0.882 0.627 0.162% S0.005----Chromium Reducible Sulfur (22B)

125 132 550 391 101mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

10.6 11.2 10.4 16.5 13.3% CaCO30.01----Acid Neutralising Capacity (19A2)

2110 2230 2080 3290 2650mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

3.38 3.58 3.34 5.27 4.25% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 <1 <1kg CaCO3/t1----Liming Rate

0.20 0.21 0.88 0.63 0.16% S0.02----Net Acidity excluding ANC (sulfur units)

125 132 550 391 101mole H+ / t10----Net Acidity excluding ANC (acidity units)

9 10 41 29 8kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

29.2 35.6 30.9 38.4 46.0%1.0----Moisture Content

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

4500Aluminium 8170 8520 15100 18300mg/kg507429-90-5

7300Iron 18200 18400 44000 40600mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 <0.50 <0.50mg/kg0.507440-36-0

3.55Arsenic 7.63 7.88 11.1 7.01mg/kg1.007440-38-2

<0.1Cadmium <0.1 <0.1 0.1 <0.1mg/kg0.17440-43-9

13.6Chromium 32.3 32.8 71.6 74.8mg/kg1.07440-47-3

13.0Copper 9.7 7.0 28.6 35.2mg/kg1.07440-50-8

3.8Cobalt 7.8 6.4 26.0 39.2mg/kg0.57440-48-4

10.2Lead 7.2 3.6 14.9 12.4mg/kg1.07439-92-1
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Analytical Results

S5S4S3S2S1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-005EM2006614-004EM2006614-003EM2006614-002EM2006614-001UnitLORCAS NumberCompound

Result Result Result Result Result

EG020-SD: Total Metals in Sediments by ICPMS - Continued

56Manganese 126 119 307 731mg/kg107439-96-5

11.8Nickel 25.6 22.4 73.4 82.5mg/kg1.07440-02-0

0.3Selenium 0.6 0.9 1.5 1.7mg/kg0.17782-49-2

0.3Silver 0.3 0.1 0.2 0.2mg/kg0.17440-22-4

12.8Vanadium 44.7 29.3 81.9 70.2mg/kg2.07440-62-2

39.5Zinc 38.3 24.5 83.9 76.4mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.01Mercury 0.03 0.01 0.09 0.05mg/kg0.017439-97-6

EP003: Total Organic Carbon (TOC) in Soil

0.43 0.47 1.19 1.44 0.88%0.02----Total Organic Carbon

EP003TC: Total Carbon (TC) in Soil

1.64Total Carbon 1.76 2.41 3.67 2.34%0.02TC

EP003TIC: Total inorganic Carbon (TIC) in Soil

1.21 1.29 1.22 2.23 1.46%0.02----Total Inorganic Carbon

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

<3 <3 <3 <3 <3mg/kg3----C6 - C9 Fraction

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

<3C6 - C10 Fraction <3 <3 <3 <3mg/kg3C6_C10

<3.0C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 <3.0 <3.0 <3.0mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.2Toluene <0.2 <0.2 <0.2 <0.2mg/kg0.2108-88-3

<0.2Ethylbenzene <0.2 <0.2 <0.2 <0.2mg/kg0.2100-41-4

<0.2meta- & para-Xylene <0.2 <0.2 <0.2 <0.2mg/kg0.2108-38-3 106-42-3

<0.2ortho-Xylene <0.2 <0.2 <0.2 <0.2mg/kg0.295-47-6

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Total Xylenes

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.2Naphthalene <0.2 <0.2 <0.2 <0.2mg/kg0.291-20-3

EP090: Organotin Compounds

0.6Tributyltin 0.7 <0.5 2.1 0.7µgSn/kg0.556573-85-4

EP132B: Polynuclear Aromatic Hydrocarbons

<5Naphthalene <5 <5 <5 <5µg/kg591-20-3

<52-Methylnaphthalene <5 <5 <5 <5µg/kg591-57-6
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Analytical Results

S5S4S3S2S1Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-005EM2006614-004EM2006614-003EM2006614-002EM2006614-001UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

<4Acenaphthylene <4 <4 <4 <4µg/kg4208-96-8

<4Acenaphthene <4 <4 <4 <4µg/kg483-32-9

<4Fluorene <4 <4 <4 <4µg/kg486-73-7

6Phenanthrene 6 <4 12 8µg/kg485-01-8

<4Anthracene <4 <4 <4 <4µg/kg4120-12-7

13Fluoranthene 15 <4 22 17µg/kg4206-44-0

14Pyrene 15 <4 23 16µg/kg4129-00-0

6Benz(a)anthracene 12 <4 20 14µg/kg456-55-3

5Chrysene 12 <4 24 14µg/kg4218-01-9

5Benzo(b+j)fluoranthene 9 <4 21 15µg/kg4205-99-2 205-82-3

<4Benzo(k)fluoranthene 5 <4 9 7µg/kg4207-08-9

<4Benzo(e)pyrene 6 <4 11 8µg/kg4192-97-2

5Benzo(a)pyrene 11 <4 20 15µg/kg450-32-8

5Perylene 12 7 80 15µg/kg4198-55-0

4Benzo(g.h.i)perylene 10 <4 16 12µg/kg4191-24-2

<4Dibenz(a.h)anthracene <4 <4 <4 <4µg/kg453-70-3

<4Indeno(1.2.3.cd)pyrene 7 <4 14 9µg/kg4193-39-5

<5Coronene <5 <5 <5 <5µg/kg5191-07-1

63^ 120 7 272 150µg/kg4----Sum of PAHs

6^ 14 <4 27 20µg/kg4----Benzo(a)pyrene TEQ (zero)

8^ 16 5 29 22µg/kg4----Benzo(a)pyrene TEQ (half LOR)

11^ 18 10 31 24µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

98.71.2-Dichloroethane-D4 104 110 89.7 94.6%0.217060-07-0

99.6Toluene-D8 107 114 89.6 94.2%0.22037-26-5

1154-Bromofluorobenzene 120 130 114 111%0.2460-00-4

EP090S: Organotin Surrogate

81.8 107 88.1 86.5 72.0%0.5----Tripropyltin

EP132T: Base/Neutral Extractable Surrogates

78.32-Fluorobiphenyl 95.9 105 81.0 78.0%10321-60-8

107Anthracene-d10 122 111 118 100%101719-06-8

96.34-Terphenyl-d14 104 102 101 93.8%101718-51-0
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Analytical Results

S10S9S8S7S6Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-010EM2006614-009EM2006614-008EM2006614-007EM2006614-006UnitLORCAS NumberCompound

Result Result Result Result Result

EA033-A: Actual Acidity

8.7 9.0 8.9 8.7 8.9pH Unit0.1----pH KCl (23A)

<2 <2 <2 <2 <2mole H+ / t2----Titratable Actual Acidity (23F)

<0.02 <0.02 <0.02 <0.02 <0.02% pyrite S0.02----sulfidic - Titratable Actual Acidity (s-23F)

EA033-B: Potential Acidity

0.726 0.140 0.402 1.32 0.365% S0.005----Chromium Reducible Sulfur (22B)

453 88 250 822 228mole H+ / t10----acidity - Chromium Reducible Sulfur 

(a-22B)

EA033-C: Acid Neutralising Capacity

19.2 14.7 25.6 15.7 25.2% CaCO30.01----Acid Neutralising Capacity (19A2)

3840 2940 5120 3140 5050mole H+ / t10----acidity - Acid Neutralising Capacity 

(a-19A2)

6.16 4.72 8.22 5.04 8.09% pyrite S0.01----sulfidic - Acid Neutralising Capacity 

(s-19A2)

EA033-E: Acid Base Accounting

1.5 1.5 1.5 1.5 1.5-0.5----ANC Fineness Factor

<0.02 <0.02 <0.02 <0.02 <0.02% S0.02----Net Acidity (sulfur units)

<10 <10 <10 <10 <10mole H+ / t10----Net Acidity (acidity units)

<1 <1 <1 <1 <1kg CaCO3/t1----Liming Rate

0.72 0.14 0.40 1.32 0.36% S0.02----Net Acidity excluding ANC (sulfur units)

453 88 250 822 228mole H+ / t10----Net Acidity excluding ANC (acidity units)

34 6 19 62 17kg CaCO3/t1----Liming Rate excluding ANC

EA055: Moisture Content (Dried @ 105-110°C)

51.5 34.1 48.8 35.9 53.0%1.0----Moisture Content

EG005(ED093)-SD: Total Metals in Sediments by ICP-AES

18100Aluminium 10900 12200 11800 13900mg/kg507429-90-5

40300Iron 30500 26700 26000 25200mg/kg507439-89-6

EG020-SD: Total Metals in Sediments by ICPMS

<0.50Antimony <0.50 <0.50 <0.50 <0.50mg/kg0.507440-36-0

14.5Arsenic 10.7 11.4 11.5 12.9mg/kg1.007440-38-2

0.2Cadmium <0.1 <0.1 <0.1 <0.1mg/kg0.17440-43-9

68.2Chromium 51.6 42.1 44.3 42.5mg/kg1.07440-47-3

31.2Copper 12.6 18.3 9.1 16.4mg/kg1.07440-50-8

19.5Cobalt 12.7 11.2 8.7 10.3mg/kg0.57440-48-4

23.6Lead 10.0 17.6 4.2 17.7mg/kg1.07439-92-1
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Analytical Results

S10S9S8S7S6Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-010EM2006614-009EM2006614-008EM2006614-007EM2006614-006UnitLORCAS NumberCompound

Result Result Result Result Result

EG020-SD: Total Metals in Sediments by ICPMS - Continued

266Manganese 272 181 147 175mg/kg107439-96-5

59.2Nickel 34.0 29.9 27.7 26.9mg/kg1.07440-02-0

1.8Selenium 0.8 1.2 1.3 1.3mg/kg0.17782-49-2

0.3Silver 0.1 0.3 0.1 0.2mg/kg0.17440-22-4

85.0Vanadium 53.7 51.8 38.2 48.9mg/kg2.07440-62-2

97.3Zinc 50.6 73.1 29.0 73.3mg/kg1.07440-66-6

EG035T:  Total Recoverable Mercury by FIMS

0.14Mercury 0.03 0.07 0.02 0.07mg/kg0.017439-97-6

EP003: Total Organic Carbon (TOC) in Soil

1.88 0.84 2.26 1.82 2.21%0.02----Total Organic Carbon

EP003TC: Total Carbon (TC) in Soil

4.45Total Carbon 2.60 5.64 3.88 5.61%0.02TC

EP003TIC: Total inorganic Carbon (TIC) in Soil

2.57 1.76 3.38 2.06 3.40%0.02----Total Inorganic Carbon

EP080-SD / EP071-SD: Total Petroleum Hydrocarbons

<3 <3 <3 <3 <3mg/kg3----C6 - C9 Fraction

EP080-SD / EP071-SD: Total Recoverable Hydrocarbons

<3C6 - C10 Fraction <3 <3 <3 <3mg/kg3C6_C10

<3.0C6 - C10 Fraction  minus BTEX 

(F1)

<3.0 <3.0 <3.0 <3.0mg/kg3.0C6_C10-BTEX

EP080-SD: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 <0.2mg/kg0.271-43-2

<0.2Toluene <0.2 <0.2 <0.2 <0.2mg/kg0.2108-88-3

<0.2Ethylbenzene <0.2 <0.2 <0.2 <0.2mg/kg0.2100-41-4

<0.2meta- & para-Xylene <0.2 <0.2 <0.2 <0.2mg/kg0.2108-38-3 106-42-3

<0.2ortho-Xylene <0.2 <0.2 <0.2 <0.2mg/kg0.295-47-6

<0.5^ <0.5 <0.5 <0.5 <0.5mg/kg0.5----Total Xylenes

<0.2^ <0.2 <0.2 <0.2 <0.2mg/kg0.2----Sum of BTEX

<0.2Naphthalene <0.2 <0.2 <0.2 <0.2mg/kg0.291-20-3

EP090: Organotin Compounds

1.7Tributyltin 76.9 0.8 <0.5 1.2µgSn/kg0.556573-85-4

EP132B: Polynuclear Aromatic Hydrocarbons

6Naphthalene <5 7 <5 8µg/kg591-20-3

<52-Methylnaphthalene <5 <5 <5 <5µg/kg591-57-6
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Analytical Results

S10S9S8S7S6Client sample IDSub-Matrix: SEDIMENT

 (Matrix: SOIL)

16-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:0016-Apr-2020 00:00Client sampling date / time

EM2006614-010EM2006614-009EM2006614-008EM2006614-007EM2006614-006UnitLORCAS NumberCompound

Result Result Result Result Result

EP132B: Polynuclear Aromatic Hydrocarbons - Continued

<5Acenaphthylene <4 <4 <4 <5µg/kg4208-96-8

<5Acenaphthene <4 <4 <4 <5µg/kg483-32-9

<5Fluorene <4 5 <4 <5µg/kg486-73-7

17Phenanthrene 8 27 <4 16µg/kg485-01-8

5Anthracene <4 7 <4 <5µg/kg4120-12-7

37Fluoranthene 28 46 <4 38µg/kg4206-44-0

37Pyrene 25 43 <4 37µg/kg4129-00-0

28Benz(a)anthracene 16 27 <4 37µg/kg456-55-3

43Chrysene 16 21 <4 40µg/kg4218-01-9

33Benzo(b+j)fluoranthene 18 26 <4 34µg/kg4205-99-2 205-82-3

16Benzo(k)fluoranthene 8 8 <4 14µg/kg4207-08-9

18Benzo(e)pyrene 9 12 <4 18µg/kg4192-97-2

34Benzo(a)pyrene 16 25 <4 35µg/kg450-32-8

40Perylene 14 26 21 32µg/kg4198-55-0

26Benzo(g.h.i)perylene 14 22 <4 28µg/kg4191-24-2

6Dibenz(a.h)anthracene <4 4 <4 6µg/kg453-70-3

23Indeno(1.2.3.cd)pyrene 10 16 <4 23µg/kg4193-39-5

6Coronene <5 6 <5 6µg/kg5191-07-1

375^ 182 328 21 372µg/kg4----Sum of PAHs

51^ 22 37 <4 52µg/kg4----Benzo(a)pyrene TEQ (zero)

51^ 24 37 5 52µg/kg4----Benzo(a)pyrene TEQ (half LOR)

51^ 26 37 10 52µg/kg4----Benzo(a)pyrene TEQ (LOR)

EP080-SD: TPH(V)/BTEX Surrogates

98.31.2-Dichloroethane-D4 91.9 87.4 101 104%0.217060-07-0

102Toluene-D8 99.3 88.6 108 108%0.22037-26-5

1254-Bromofluorobenzene 113 105 125 123%0.2460-00-4

EP090S: Organotin Surrogate

67.4 80.8 74.0 83.4 90.2%0.5----Tripropyltin

EP132T: Base/Neutral Extractable Surrogates

1042-Fluorobiphenyl 78.7 85.7 73.3 83.0%10321-60-8

120Anthracene-d10 114 122 121 116%101719-06-8

1044-Terphenyl-d14 103 102 112 98.2%101718-51-0
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SEDIMENT

Compound CAS Number Low High

EP080-SD: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 67 137

Toluene-D8 2037-26-5 74 134

4-Bromofluorobenzene 460-00-4 73 137

EP090S: Organotin Surrogate

Tripropyltin ---- 35 130

EP132T: Base/Neutral Extractable Surrogates

2-Fluorobiphenyl 321-60-8 55 135

Anthracene-d10 1719-06-8 70 136

4-Terphenyl-d14 1718-51-0 57 127
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1 BACKGROUND 

As part of the long-term port management plan for the Port of Devonport, TasPorts has committed to 

the reconfiguration of the Devonport East berths to facilitate the arrival of two new vessels for TT-Line 

and a second new SeaRoad vessel. The proposed reconfiguration involves dredging an area of seabed in 

eastern berth 3 to accommodate the larger TT-Line vessels and altered berthing arrangements. An area 

of the channel to the south of berth 3 will also be reclaimed as part of the construction of roll-on roll-off 

ramps.  

 

2 REPORT SCOPE 

Marine Solutions were engaged by TasPorts to contribute to the aquatic impact assessment of the 

Devonport East Reconfiguration Project. The impact assessment report will be submitted to the 

Tasmanian EPA as part of the approval process.  

This report covers five main components of the aquatic impact assessment: 

1. Sediment plume modelling 

2. Hydrodynamics / sediment transport 

3. Impact assessment of sediment and contaminants 

4. Reference levels and mitigation/contingency measures 

5. Water management policies and legislation 

2.1.1 Sediment plume modelling 

A 2-D plume model was created to simulate the likely sediment plumes during dredging, including both 

upstream and downstream plumes. The model aimed to predict the plume and turbidity levels at 

various stages of the tide, and provide contours of turbidity at various stages of the tidal cycle, relative 

to background levels.   
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2.1.2 Hydrodynamics / sediment transport 

A risk assessment process was followed to describe and define the implications of the proposed 

reclamation on the east side of the harbour on wave patterns, sediment dynamics, currents and tidal 

flows including any potential for sediment remobilisation. 

2.1.3 Impact assessment of sediment and contaminants 

Marine Solutions provided the context and foundation of the aquatic impact assessment in the review 

and gap analysis (Marine Solutions 2019a). This included identification of sensitive receptors and 

protected marine species, estimating the risk of the project to these species and habitats, and suggested 

mitigation measures. This was based on the information about the aquatic environment and project 

methodology available at the time. In this report, these estimates are extended, adapted and focused in 

light of the results of the sediment plume modelling, geotechnical surveys (substratum composition), 

sediment contaminant sampling and more detailed information on the methodology of the dredging 

and reclamation.  

2.1.4 Turbidity monitoring and mitigation/contingency measures 

Given that sediment plume modelling suggests that turbidity will not be elevated much above 

background levels at the river mouth under most conditions during dredging, and given that the marine 

communities around the mouth are accustomed to the high and variable background turbidity, trigger 

levels for turbidity are not considered necessary during dredging. Reference levels are instead 

recommended to confirm that turbidity levels near the river mouth and the associated level of risk 

corresponds to what was expected based on the modelling.  

Marine Solutions discussed the framework for monitoring, identifying reference levels and 

mitigation/contingency measures during dredging in the review and gap analysis (Marine Solutions 

2019a) and in the quote and scope of additional works submitted to TasPorts in July 2019. This included 

the description of a program to collect baseline data, specifically turbidity, and the methods for 

developing reference levels to use during dredging. In this report, this framework was used, in 

combination with the results of the turbidity monitoring, sediment plume modelling, along with 

additional field data as appropriate, to identify the reference levels and suggested 

mitigation/contingency for use during dredging.  
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2.1.5 Water management policies and legislation 

The results of the aquatic impact assessment, in combination with the sediment plume modelling and 

proposed mitigation measures, was used to justify that the proposed dredging is consistent with the 

objectives and requirements of water management policies and legislation, including the State Policy on 

Water Quality Management 1997, Tasmanian State Coastal Policy 1996, and the Water Management Act 

1999.   

 

3 STUDY AREA 

3.1.1 Port of Devonport 

 

Figure 1. Map of the lower reaches of the Mersey River, including the mudflats of the upper Mersey 
estuary (right) and the Port of Devonport (indicated by the white box). Image from Google Earth.  
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Figure 2. Map of the key components of the Port of Devonport. The proposed area to be dredged as 
part of the port reconfiguration is around berth no. 3 east. 

 

4 SEDIMENT PLUME MODELLING 

Modelling of the sediment plume that will be caused by the dredging was led by Ian Wallace of 

Consulting Environmental Engineers (CEE). The model considered available information on the particle 

size distribution of the sediment in the dredge area, tidal ranges i.e. currents, the dredging method, 

stratification of the water layers in the estuary, bathymetry and channel structure of the port, river 

turbidity and background turbidity in the port, among other factors. The model outputs indicate the 

elevation of surface turbidity above background levels caused by the dredging. The full report is 

available as an appendix to this report. A summary and copies of key figures are provided in this section.  

The dredge management plan for the project (revision-C; TasPorts 2021), identified that land-based 

excavation with a long-arm excavator was the most likely dredging method. The option of marine-based 

dredging with a backhoe dredge, i.e. an excavator mounted on a floating barge, was however also being 

considered. Given that both methods involve the use of an excavator, the physical differences between 

the sediment extraction methods are expected to be minimal for the purposes of an aquatic impact 
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assessment. Sediment release rates may be slightly higher with marine-based dredging, with the 

potential release of a small amount of material with overflow from the hopper barge and where a 

second excavator reclaims the sediment from the barge. However, a key difference between the 

methods is that a marine-based dredge would be operating 24 hours a day, seven days a week (due to 

higher daily costs), while land-based excavation would operate over daylight hours. The consequence is 

that the duration of the dredging is significantly longer for land-based excavation: ten weeks versus four 

weeks.  

Marine-based backhoe dredging was used as the focal method for calculation of sediment release rates 

in the plume modelling. As the marine-based option is likely to generate a higher sediment release rate 

than the land-based option, this was seen as a conservative approach. It is noted that land-based 

dredging will be undertaken over a longer period, and this has been considered in the qualitative 

discussion of the modelling results. 

4.1 SPATIAL VARIATION 

Modelling indicated a small zone of 50 m around the dredge area of very high turbidity around 210 NTU. 

Turbidity quickly declined further away as sediment particles settled back to the seafloor. The sediment 

plume will generally remain on the eastern shore of the port until around 1.2 km away, where it will 

begin to cover the full width of the channel (Figure 3, Figure 4). At this point, the turbidity will be lower, 

at around 5 NTU above background levels on an average spring tide. The model indicated that turbidity 

of the plume will be around 2 NTU above background levels on an average spring tide as the water 

leaves the mouth of the Mersey River. This is the location where giant kelp has previously been 

recorded.  

The model outputs indicate the extent of the sediment plume during the peak of an average spring and 

neap tides (Figure 3, Figure 4). The spatial extent of the plume is larger during spring, compared to neap, 

tides. The difference in tidally-induced water movement resulting from the difference in tidal range has 

greatest influence on the finer particles and the outer margins of the sediment plume i.e. where 

turbidity is already low.  



 

 Devonport East Reconfiguration – Aquatic Impact Assessment 12 

The average spring tidal range used in the modelling is 2.6 m (Table 4-1 in CEE 2020). Larger spring tides 

can be experienced in the port however, which will result in stronger water currents, temporarily 

extending the sediment plume in both upstream and downstream directions. Again, this will have the 

strongest effects on turbidity in the outer margins of the plume.  

Variation in flow rates of the Mersey River will influence the spatial extent of the sediment plume. 

Higher river flow will temporarily truncate the upstream extent and extend the downstream extent of 

the plume. Higher water velocity associated with higher river flows will slow the rate of sediment 

deposition, resulting in more and larger suspended particles being transported further downstream. 



 

 Devonport East Reconfiguration – Aquatic Impact Assessment 13 

  

Figure 3. Predicted plume extent and turbidity above background levels on peak ebb spring tide. Figure 
7-1 in CEE (2020). 
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Figure 4. Predicted plume extent and turbidity above background levels on peak flood spring tide. Figure 
7-2 in CEE (2020). 
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4.2 TEMPORAL VARIATION 

The sediment plume will be most visible on the upper half of the incoming and outgoing tides. This is 

when the clearer oceanic water dominates the water of the port and will create a greater contrast with 

the suspended sediment of the dredging. 

The spatial extent of the sediment plume will also vary in association with short-term and seasonal 

patterns in river flow. Higher river flow will extend the downstream extent of the plume. High flows can 

occur throughout the year with heavy rainfall in the catchment. This is particularly common in late-

winter and through spring (appendix Figure 22).  

Geotechnical profiles shown in the dredge management plan indicate mixtures of sand, silt and clay 

throughout vertical and horizontal extent of the dredge area (TasPorts 2019). This suggests that there 

may some temporal variation in the intensity and extent of the plume over the course of the dredging 

driven by variation in the particle size distribution of the material being removed. The complexity of the 

distribution of these mixtures make it difficult to predict when and where in the dredge area this 

variation will occur.  
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5 HYDRODYNAMICS / SEDIMENT TRANSPORT 

Modelling of the effects of the land reclamation on the hydrodynamics of the port area was led by Ian 

Wallace of Consulting Environmental Engineers (CEE). The model considered available information on 

changes in the cross-sectional area of the port, sediment particle size distribution, measured current 

speeds and river flows. The full report is available as an appendix to this report. A brief summary is 

provided in this section.  

5.1 WAVE PATTERNS 

Eastern berth 3 is approximately 2 km from the mouth of the estuary, with no direct line to the ocean. 

Swell waves entering the estuary refract to either side and do not reach area of the dredge/reclamation. 

The reconfiguration will have negligible effect on the height of wind-generated waves.  

5.2 CURRENTS 

Currents in the port area are predominantly influenced by tides, but also floods during high river flow. 

Removal of material by dredging around eastern berth 3 amounts to an increase in cross-sectional area 

of the port of around 6% (Figure 5). This will result in a decrease in median mid-depth current velocity in 

the port of 0.01 m/s. The in-fill of the land reclamation immediately upstream of the dredge area will 

reduce the cross-sectional area of the port by around 5% (Figure 5). This constriction will result in an 

increase in median mid-depth current velocity of 0.02 m/s. The effects of the dredging and reclamation 

on current speeds around the port are therefore expected to be negligible.  

Current directions are also unlikely to be significantly affected given that the reclamation involves the 

extension of an existing rock wall (Figure 6) and the shape of the shoreline will not be substantially 

altered.  

5.3 SEDIMENT MOVEMENT 

The small changes to current directions and velocities around the port caused by the dredging and 

reclamation are very unlikely to have any appreciable effect on sediment movement or accumulation 

around the port.  
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Figure 5. The material removed by dredging (shaded yellow) and filled in the land reclamation (shaded 
aqua) will result in small changes to the cross-sectional area of the port. Background image from Google 
Earth. 

 

 

Figure 6. The area filled in the land reclamation (shaded aqua) will extend the existing rock wall and will 
therefore not significant change the shape of the shore. Background image from Google Earth. 
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6 IMPACT ASSESSMENT OF SEDIMENT AND CONTAMINANTS 

6.1 SUSPENDED SEDIMENT 

The Mersey River typically carries large sediment loads through the Port of Devonport, even under low 

flow conditions (Figure 7). Dredging and reclamation activities will resuspend additional sediment, 

increasing turbidity by elevating concentrations of suspended solids in the water column and reducing 

water clarity. High background turbidity in the port, particularly on outgoing tides, results from 

suspended sediment derived from the catchment and/or resuspended from mudflats in the upper 

reaches of the estuary (Figure 1; see section 7 for more information). The waters are particularly turbid 

during high flow events caused by heavy rain in the catchment. Increased rainfall and runoff, particularly 

occurring in late-winter/spring (appendix Figure 22), and higher wave energy at the mouth, results in 

frequent periods of elevated turbidity. Under normal flow conditions, the water of the port is exchanged 

on a daily basis through strong tidal flushing.  

 
Figure 7. Satellite image from Google Earth showing the sediment plume from the Mersey River under 
normal, low-flow conditions (image Google Earth, imagery date 15/01/2016).  
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6.1.1 Marine plants 

Increased turbidity can affect the marine environment by reducing photosynthesis in marine plants such 

as phytoplankton, macroalgae and seagrass. This has the potential to result in reduced recruitment, 

juvenile survival and growth, while prolonged periods of elevated turbidity can result in dieback of 

affected marine plants. In the context of Devonport, the key marine plants most likely to be influenced 

by elevated turbidity are the giant kelp community at the mouth of the Mersey River (section 6.4.1.1). 

No permanent seagrass beds are known to occur close enough to the mouth of the Mersey River to be 

affected (section 6.4.2.1).  

Modelling of the sediment plume created by the dredging indicates that turbidity at the mouth of the 

Mersey River, where giant kelp has been recorded (section 6.4.1.1), would be elevated by around 2 NTU 

above background turbidity levels. This level is unlikely to have a significant effect on the kelp 

community over the timeframe of the dredging. The large tidal exchange around Devonport also means 

that giant kelp and other marine plants in the area get periodic respite from turbid conditions as the 

clearer oceanic water enters the estuary with each incoming tide.  

6.1.2 Marine fauna 

Increased concentrations of suspended sediment has the potential to impair the functioning of marine 

fauna, specifically by clogging or irritating gills and the feeding apparatus of organisms that filter their 

food from the water. Increasing turbidity may further affect species interactions, such as predation and 

competition, by changing the sensory environment. Species relying on visual senses will be 

disadvantaged by decreased water clarity. Mobile organisms may also avoid the area.  

The main sensitive fauna is the Australian grayling (section 6.4.1.2), which likely passes through the 

estuary as part of the whitebait run of juvenile amphidromous fishes moving into fresh water (section 

6.4.2.3). Scallops are unlikely to be affected due to large distance to the nearest bed (section 6.4.2.2). 

The local community of other fauna has likely adjusted to the background high turbidity of the port area 

and estuary. The relatively short duration of the works suggests that other species are unlikely to be 

adversely affected. 

Young Australian grayling and other whitebait may avoid entering the estuary if sediment is significantly 

elevated for an extended period during spring. Sediment plume modelling indicates however, that the 
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higher concentrations of suspended sediments generally follow along the eastern shore of the port 

during the outgoing tide. This results in a path of comparatively lower turbidity along the western side of 

the port through which young grayling could migrate without coming into contact with the highly turbid 

water.  

The use of land-based excavation (long-arm excavator), involving dredging over daylight hours (for ten 

weeks; TasPorts 2021), also provides a period of relatively clearer water throughout the port each night, 

allowing unimpeded upstream migration of grayling. The use of marine-based dredging (backhoe 

dredge) on a continuous basis for four weeks (TasPorts 2021) may affect the water clarity in the port 

throughout this period. This constitutes only part of the three-month migration season however, and 

grayling could potentially delay their migration until the water is clearer. Similar situations likely occur 

during natural high-turbidity events caused by floods. A lack of population genetic structure in grayling 

relating to river catchments indicates that natal homing by juveniles is unlikely (Schmidt et al 2011), and 

other nearby rivers, such as the Don River (3 km), Forth River (10 km) and Rubicon River (16 km) could 

provide alternatives for juveniles migrating into freshwater during the dredging period. 

6.1.3 Mitigation 

 Potential impacts of dredging and reclamation operations on whitebait, most importantly juvenile 

Australian grayling, can be avoided by timing dredging operations to occur other than during the 

whitebait run from mid-September until mid-November. 

 Monitor turbidity during dredging and compare to reference levels (section 7). Exceedance of 

reference values results in reassessment of sediment management and consideration of additional 

mitigation measures. Mitigation measures to reduce turbidity include slowing the rate of dredging 

and installation of silt screens around the dredging and reclamation site. Silt screens may however 

only be feasible in the shallow parts of the dredge area given the strong tidal currents. 

 A geotextile cloth layer could be used in the reclamation to prevent sediment from being released 

into the waters of the port. 
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6.2 SEDIMENT CONTAMINANTS 

Sediment contaminants were sampled in the dredge area in September 2019 and April 2020. The first 

program intensively sampled the initially proposed dredge area. The distribution of the 14 coring 

locations (ten random and four corner sites) is show in Figure 8. Sediment from 0 - 1 m below the 

sediment-water interface were analysed from all locations, with sediment from 1 - 2 m additionally 

analysed from sites EB3_6 and EB3_9. Revisions to the project plan meant that the dredge footprint 

needed to be substantially extended in area and volume. A second round of sediment sampling was 

therefore conducted across 10 sites to determine whether contaminant concentrations in the extended 

dredge area were similar to those in the initially sampled area. The results of these two rounds of 

sampling are discussed in two separate reports (Marine Solutions 2019b, 2020), with a summary 

presented here. Sediment contaminant concentrations were compared against threshold levels in the 

national dredging guidelines (NAGD 2009), which are equivalent to the sediment quality guideline values 

of the ANZECC/ARMCANZ Sediment Quality Guidelines (Simpson et al 2013). 

 

Figure 8. Sediment sampling sites in the initial (September 2019; red shaded) and extended (April 2020; 
grey shaded) dredge areas. Background image from Google Earth. 
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Sediments of the dredge area exhibited low-level contamination in some samples for several metals and 

metalloids (Table 1). Among the contaminants tested, only nickel was consistently above the screening 

levels of the national dredging guidelines (NAGD 2009) and breached the high NAGD threshold in a total 

of four samples (EB3_SE, S4, S5, S6). Elutriate testing and porewater analysis was conducted for all 

samples in the first round of sampling. For the sample with particularly high total nickel, porewater 

concentrations were above the ANZECC/ARMCANZ default guideline values for 99% (default guideline 

value [DGV] recommended for application for slightly to moderately disturbed ecosystems), but below 

the 95% level of species protection. Porewater concentrations of nickel were also between the 95% and 

99% values in the two samples from deeper sediment (i.e. 1 – 2 m below sediment surface). The 

concentration of nickel in other porewater samples were below the DGV threshold for 99% species 

protection. It is important to note that the ANZECC/ARMCANZ DGVs are for static systems, while the 

concentrations of contaminants shown in porewater analyses will be quickly diluted in ambient water. 

Indeed, concentrations of nickel in all elutriate samples were well below the ANZECC/ARMCANZ DGV. 

Concentrations of nickel have been similarly elevated in all past sediment sampling programs in the Port 

of Devonport with no clear trend through time (summarised in TasPorts (2014)). The nickel is believed to 

derive naturally from the Mersey River catchment. The national dredging guidelines also emphasise that 

sediments in Australia commonly have high natural levels of nickel (NAGD 2009). 

The NAGD high level for tributyltin (TBT) was exceeded in one sample in the extended dredge area and 

no samples from the initial dredge area. Two previous sediment sampling programs for past dredging 

projects in Devonport have found similar outlier spikes of TBT in single samples (Port of Devonport 

Corporation 2005, TasPorts 2013). Further investigation in these programs concluded that the most 

likely explanation for these results is that they are from a single flake of TBT-containing paint that has 

chipped off a vessel and settled into the sediment. This is also a probable explanation for the high 

outlier in the recent sediment sampling, as the result came from a site out in the main channel, i.e. not 

in the sheltered corner or close to the bank, which may have different conditions to the previous 

sampling programs. Three other sites nearby out in the channel (20 – 25 m away) were also sampled in 

the program for the initial dredge area and returned TBT concentrations far below the NAGD screening 
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level. The combination of these points suggest that it is likely to be an unusual patch of sediment, and is 

unlikely to be indicative of an extensive patch of TBT-contaminated material. 

Various other metals and metalloids also exceeded low threshold levels. Concentrations of chromium 

exceeded the IB-105 threshold for fill material (level 1) in four samples in the initial dredge area and four 

samples in the extended dredge area. One sample from the initial dredge area also exceeded the the 

NAGD screening level (EB3_SE). The IB-105 level 1 threshold for manganese was exceeded in three 

samples (two in the initial and one in the extended dredge area). Finally, the NAGD screening level for 

mercury was exceeded in one sample from the initial dredge area.  

The horizontal spatial pattern of contaminants in the initial dredge area revealed that concentrations of 

several metals and metalloids were highest in the site at the southeast corner (site EB3_SE; Figure 9). 

These included chromium, copper, nickel, zinc, cobalt, selenium and vanadium. Of these, only 

concentrations of chromium and nickel were above NAGD screening levels, with the concentration of 

nickel above the NAGD high threshold. No clear spatial patterns in other contaminants were evident 

across the extended dredge area. 
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Table 1. Concentrations of metals and metalloids in sediment of the initial dredge area.  
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Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Limits of reporting 0.5 1 0.1 1 0.5 1 1 10 0.01 1 0.1 0.1 1
NAGD: Screening 2 20 2 80 - 65 50 - 0.15 21 - 1 200
NAGD: High 25 70 10 370 - 270 220 - 1 52 - 4 410
IB-105: Level 1 - 20 3 50 100 100 300 500 1 60 10 10 200
IB-105: Level 2 - 200 40 500 200 2,000 1,200 5,000 30 600 50 180 14,000
NEPM: Residential A - 126 15 - 109 6,298 420 3,822 36 397 224 - 7,398
NEPM: Commercial/industrial - 3,071 881 - 4,138 238,002 8,925 61,373 730 5,963 10,200 - 395,040
EB3_1 <0.5 13.3 0.1 62.2 14.9 24.9 21.4 683 0.07 38.6 1.5 0.1 78.7
EB3_2 <0.5 14.2 0.1 44.0 10.6 16.5 19.4 265 0.07 26.9 1.3 0.2 66.9
EB3_3a <0.5 13.4 <0.1 45.4 9.3 15.1 17.9 217 0.07 31.3 1.0 0.1 67.9
EB3_3b <0.5 12.3 <0.1 37.9 9.2 14.2 16.1 217 0.10 23.5 1.1 0.2 57.3
EB3_3c <0.5 13.2 <0.1 37.4 8.6 13.5 17.8 198 0.06 24.2 1.2 0.1 60.1
EB3_4 <0.5 17.8 0.2 56.6 13.9 20.1 26.3 233 0.16 42.9 1.7 0.2 91.5
EB3_5 <0.5 12.8 <0.1 39.5 9.3 14.5 17.9 269 0.06 23.8 1.2 0.1 59.8
EB3_6 <0.5 14.3 <0.1 38.8 7.7 13.7 19.1 193 0.06 24.8 0.9 0.1 61.4
EB3_6d <0.5 9.0 <0.1 31.0 7.2 12.0 13.9 230 0.08 16.6 0.6 0.3 47.9
EB3_7 <0.5 17.3 0.2 69.0 15.9 27.2 29.2 526 0.10 43.6 1.8 0.1 101.0
EB3_8 <0.5 13.4 <0.1 41.4 8.5 15.1 20.3 204 0.08 26.3 1.0 0.1 77.3
EB3_9 <0.5 14.5 0.1 41.4 9.2 15.1 19.3 212 0.07 25.2 1.2 0.1 66.4
EB3_9d <0.5 11.3 0.1 28.8 5.0 10.8 15.5 144 0.09 15.2 0.4 0.2 48.0
EB3_10a <0.5 16.4 <0.1 38.0 7.7 14.1 19.8 158 0.07 23.7 1.1 0.2 64.3
EB3_10b <0.5 15.8 <0.1 37.8 7.6 13.5 20.0 165 0.07 24.1 1.0 0.2 64.6
EB3_10c <0.5 15.6 0.1 38.4 8.0 13.6 20.1 175 0.07 23.6 1.2 0.1 64.0
EB3_NE <0.5 14.1 0.2 42.2 11.8 15.7 19.1 311 0.08 30.9 1.1 0.1 107.0
EB3_NW <0.5 11.7 <0.1 40.1 8.6 14.8 17.7 195 0.06 24.7 0.9 0.1 64.3
EB3_SE <0.5 8.5 <0.1 138.0 50.4 48.9 14.5 366 0.07 165 3.2 0.1 103.0
EB3_SW <0.5 12.6 <0.1 32.6 7.3 11.9 15.1 165 0.05 20.2 1.0 0.1 51.1
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Table 2. Concentrations of metals and metalloids in sediment of the extended dredge area.  
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Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Limits of reporting 0.5 1 0.1 1 0.5 1 1 10 0.01 1 0.1 0.1 1
NAGD: Screening 2 20 2 80 - 65 50 - 0.15 21 - 1 200
NAGD: High 25 70 10 370 - 270 220 - 1 52 - 4 410
IB-105: Level 1 - 20 3 50 100 100 300 500 1 60 10 10 200
IB-105: Level 2 - 200 40 500 200 2,000 1,200 5,000 30 600 50 180 14,000
NEPM: Residential A - 126 15 - 109 6,298 420 3,822 36 397 224 - 7,398
NEPM: Commercial/industrial - 3,071 881 - 4,138 238,002 8,925 61,373 730 5,963 10,200 - 395,040

S1 <0.5 3.6 <0.1 13.6 3.8 13.0 10.2 56 0.01 11.8 0.3 0.3 39.5

S2 <0.5 7.6 <0.1 32.3 7.8 9.7 7.2 126 0.03 25.6 0.6 0.3 38.3

S3 <0.5 7.9 <0.1 32.8 6.4 7.0 3.6 119 0.01 22.4 0.9 0.1 24.5

S4 <0.5 11.1 0.1 71.6 26.0 28.6 14.9 307 0.09 73.4 1.5 0.2 83.9

S5 <0.5 7.0 <0.1 74.8 39.2 35.2 12.4 731 0.05 82.5 1.7 0.2 76.4

S6 <0.5 14.5 0.2 68.2 19.5 31.2 23.6 266 0.14 59.2 1.8 0.3 97.3

S7 <0.5 10.7 <0.1 51.6 12.7 12.6 10.0 272 0.03 34.0 0.8 0.1 50.6

S8 <0.5 11.4 <0.1 42.1 11.2 18.3 17.6 181 0.07 29.9 1.2 0.3 73.1

S9 <0.5 11.5 <0.1 44.3 8.7 9.1 4.2 147 0.02 27.7 1.3 0.1 29.0

S10 <0.5 12.9 <0.1 42.5 10.3 16.4 17.7 175 0.07 26.9 1.3 0.2 73.3
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Figure 9. Spatial distribution of key contaminants, nickel, chromium and manganese. See Table 1 for 
thresholds. Background image from Google Earth.  

In terms of the vertical pattern of contaminants, the two samples from the deeper sediment, 1 – 2 m 

from sediment surface, exhibited the lowest concentrations of almost all metals, including selenium, 

cobalt, arsenic, copper, lead, nickel, chromium, vanadium and zinc. On the other hand, the porewater 

concentration of nickel in the deeper samples was elevated compared to most other samples (between 

ANZECC DGVs for 99% and 95% of species protection). Total PAHs also tended to be towards the higher 

end of the measured range in both deeper samples, but still far below relevant thresholds.  

Sediments sampled from the dredge area were below all thresholds for pesticides, petroleum 

hydrocarbons, polychlorinated biphenyls (PCBs) and polynuclear aromatic hydrocarbons (PAHs). All 

contaminants were below NEPM (2013) health investigation levels (HILS) for soil contaminants and 

ecological screening levels (ESLs) for petroleum hydrocarbons. The results of the sediment analysis in 

the latest sampling program were generally similar to past sediment sampling programs in the Port of 

Devonport (summarized in Marine Solutions 2019). 
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6.2.1 Summary 

Overall, dredging of the sediment for the reconfiguration project poses a low risk to the marine 

environment. The concentration of nickel consistently exceeded screening levels, however elutriate 

testing indicated that concentrations of nickel released into the watercolumn by the dredging should be 

well below ANZECC/ARMCANZ default guideline values, even for the most contaminated sample 

collected in the area. The concentration of tributyltin exceeded the NAGD high level in one sample, 

however investigation of similar isolated outliers in previous sediment sampling programs, concluded 

that these patterns are mostly likely caused by single flakes of antifoulant paint that had fallen or been 

scraped off a large vessel in the vicinity. In the initially proposed dredging area, NAGD screening levels 

were exceeded for mercury and chromium in single samples. The single exceedance for mercury was 

above the NAGD threshold by 0.01 mg / kg, while the sample exceeding the threshold for chromium was 

well below the NAGD high level and was on the margin of the dredge area. These are therefore not 

expected to indicate any significant risk to the marine environment.  

 

6.2.2 Mitigation 

 The available information from analysis of contaminant concentrations in the sediment of the 

area to be dredged indicates that the dredging is unlikely to release harmful concentrations of 

contaminants into the marine environment. Given however that concentrations of nickel 

exceeded the NAGD high level in several samples, measuring the concentration of contaminants 

in the watercolumn on a weekly basis while dredging is underway could conducted as an added 

measure of security. Samples would be analysed for metals (nickel, chromium, manganese) and 

mercury. The monitoring program would involve confirming that background metal 

concentrations were below the default guideline values (DGVs) prior to dredging by sampling 

water quality downstream of the port under near-seasonal-median and moderately elevated 

river flow conditions. ANZECC default guideline values would then be used as trigger values 

during dredging, unless background values exceeded DGVs. In the latter situation, additional 

monitoring is recommended to understand variation in background concentrations in order to 

identify appropriate trigger levels for use during dredging. Water quality monitoring and 

assessment of trigger levels would focus immediately downstream of the port (WQ_N750m; 
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Figure 10). Monitoring during construction would be conducted on the first day that dredging is 

conducted at the capacity expected for the project, and at least weekly intervals thereafter. 

Additional monitoring events may be considered when a change in the dredging operation could 

plausibly lead to a change in the concentrations of contaminants released from the sediment. 

Exceedance of trigger levels would prompt reassessment of sediment management measures 

(as discussed for turbidity in section 7.4), with additional mitigation measures potentially 

including slowing the rate of dredging and/or installation of silt screens. 

 

Figure 10. Suggested location for monitoring contaminant concentrations in the water column during 
dredging. Monitoring location is immediately downstream of the port and approximately 750 m from 
the planned dredge area (yellow shaded region). Background image from Google Earth.  

6.3 TOXIC DYNOFLAGELLATES 

The risk of a bloom of toxic dinoflagellates is very low. Although cysts of the dinoflagellate Alexandrium 

tamarense are present in the sediment of the inner harbour, analyses have recovered only functionally 

non-toxic strains of the species. Past dredging activities in the port have not resulted in dinoflagellate 

blooms. 

6.3.1 Mitigation 

 Based on the available information the likelihood of a bloom of toxic dinoflagellates is very low and 

no mitigation is required.  
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6.4 THREATENED, PROTECTED AND SENSITIVE SPECIES 

Several threatened and endangered marine, freshwater and migratory species have been recorded in 

the vicinity of the Port of Devonport (Table 3). The Protected Matters Search Tool (PMST 2019) 

identified that one listed threatened ecological community, five listed threatened marine species and 

three threatened freshwater species may occur in the area or are known to occur in the area (Table 3). 

The Natural Values Atlas (NVA 2019) indicated that verified records of two threatened marine species 

and three threatened freshwater species were found within a 10 km radius of the study area (NVA 2019; 

Table 3).  

Table 3 Summary of threatened community and species identified in searches of the PMST and NVA. 
Scope does not extend to terrestrial or avian fauna. 

Species Listing NVA findings PMST findings 

EPBC Act TSP Act 
Giant kelp marine forests 
of south east Australia 
(Macrocystis pyrifera) 

Endangered - - 
Community may occur 
within area 

Australian grayling  
(Prototroctes maraena) 

Vulnerable Vulnerable 
Verified record within 5 
km 

Species or species 
habitat known to occur 
within area 

Eastern dwarf galaxias 
(Galaxiella pusilla) 

Vulnerable Vulnerable 
May occur within 5 km 
(based on range 
boundaries) 

- 

Giant freshwater crayfish 
(Astacopsis gouldi) 

Vulnerable Vulnerable 
Verified record within 5 
km 

Species or species 
habitat known to occur 
within area 

Central north burrowing 
crayfish 
(Engaeus granulatus) 

Endangered Endangered 
Verified record within 5 
km 

Species or species 
habitat known to occur 
within area 

Southern right whale 
(Eubalaena australis) 

Endangered Vulnerable 
Verified record within 
500 m 

Species or species 
habitat known to occur 
within area 

Humpback whale  
(Megaptera novaeangliae) 

Vulnerable Endangered 
Verified record within 5 
km 

Species or species 
habitat known to occur 
within area 

Blue whale  
(Balaenoptera musculus) 

Endangered Endangered - 
Species or species 
habitat likely to occur 
within area 
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Great white shark 
(Carcharodon carcharias) 

Vulnerable Vulnerable - 
Species or species 
habitat known to occur 
within area 

Green turtle  
(Chelonia mydas) 

Vulnerable Vulnerable - 
Breeding likely to occur 
within area 

 

6.4.1.1 Giant kelp marine forests of south east Australia 

Giant Kelp Marine Forests of South East Australia occur within the area and are listed as a threatened 

ecological community in the EPBC Act. In order for a kelp community to qualify as a protected 

community, the plants must form a closed or semi-closed canopy at or below the surface in water 8 

metres or deeper. Giant kelp were present at the mouth of the Mersey river in April and Sept 2015 (CEE 

2015; Figure 11), and were absent in surveys in 2016 (Marine Solutions 2016). The community surveyed 

in 2015 was in 0 – 2 m of water and so does not qualify as a threatened ecological community. The 

decline of the kelp forest between the two surveys is believed to be associated with broad scale decline 

in giant kelp communities throughout Tasmania. It is unlikely that Devonport Port dredging activity is 

the primary cause of the local decline (Marine Solutions 2016). 

 

Figure 11. Approximate extent of giant kelp at the mouth of the Mersey River in 2015 (Figure 20 from 
CEE 2015).  
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Sediment plume modelling (section 4) suggests that the location where the giant kelp was recorded 

should not experience extended elevations of turbidity greater than 2 NTU above background levels 

(Figure 3). The stand would also experience respite during each incoming tide as the area is covered by 

the clear oceanic water, allowing normal rates of photosynthesis. Turbidity monitoring and comparison 

to reference conditions would help to ensure that dredging does not affect turbidity beyond the levels 

considered in this report for a prolonged period. Surveys of the kelp prior and post dredging could be 

used to confirm the low impact.  

6.4.1.2 Australian grayling 

The Australian grayling (Prototroctes maraena) is listed as vulnerable both state and federal legislation. 

An NVA search indicated verified records of this species within 5 km of the port. Communication with 

Inland Fisheries Service (pers. comm. Rob Freeman) confirmed that Australian grayling are likely to move 

through the port as whitebait between mid-September until mid-November while the river remains 

below flood levels. Australian grayling have a diadromous lifecycle, inhabiting freshwater streams as 

adults, and migrating to coastal seas as larvae. Spawning takes place in fresh water in late spring to early 

summer. Larvae are transported to sea in stream/river currents and return as migrating juveniles 

approximately 4-6 months later (Bryant and Jackson 1999). Returning juveniles could be affected by 

elevated turbidity caused by dredging operations. Excessive amounts of suspended sediments can clog 

gills of juvenile fishes, however it is more likely that affected fish will avoid the estuary if conditions are 

unfavourable (e.g. Boubee et al 1997).  

Sediment plume modelling (section 4) indicates that higher concentrations of suspended sediments 

generally track along the eastern shore of the port during both the incoming and outgoing tides (Figure 

3, Figure 4). This results in a path of comparatively lower turbidity (< 5 NTU above background levels) 

along the western side of the port through which young grayling could potentially migrate without 

coming into contact with highly turbid water. The use of land-based excavation (long-arm excavator), 

involving dredging over daylight hours (for ten weeks; TasPorts 2021) also provides a period of clearer 

water throughout the port each night allowing unimpeded upstream migration of grayling. The use of 

marine-based dredging (backhoe dredge) on a continuous basis for four weeks (TasPorts 2021) may 

impact water clarity throughout this period. This constitutes only part of the three-month migration 

season however, and grayling could potentially delay their migration until the water is clearer.  Similar 
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situations likely occur when flooding causes naturally high turbidity during the migration period. 

Australian grayling show no population genetic substructure, suggesting that the species is a single 

panmictic population, rather than discrete breeding populations in individual catchments (Schmidt et al 

2011). Natal homing by juveniles is therefore unlikely (Schmidt et al 2011) and other nearby rivers, such 

as the Don River (3 km), Forth River (10 km) and Rubicon River (16 km) could provide alternatives 

juveniles migrating into freshwater during the dredging period.  

6.4.1.3 Eastern dwarf galaxias  

Eastern dwarf galaxias (Galaxiella pusilla) are listed as vulnerable in the EPBC and TSP acts. An NVA 

search indicated that this species may occur within 5 km of the port based on the boundaries of the 

geographic range of the species. There were no verified records of the species within a 10 km radius of 

the port. Communication with Inland Fisheries Service (pers. comm. Rob Freeman) indicated that it was 

very unlikely that the species would be present in the lower Mersey River.  

6.4.1.4 Freshwater crayfish 

In both the EPBC and TSP acts, central North burrowing crayfish (Engaeus granulatus) are listed as 

endangered, and giant freshwater crayfish (Astacopsis gouldi) are listed as vulnerable. Both species are 

verified to occur within 5 km of the port according to the NVA. Communication with Inland Fisheries 

Service (pers. comm. Rob Freeman) also confirmed that the crayfish occur in the freshwater regions of 

the Mersey, upriver from Latrobe.  

Potential changes in water quality caused by dredging will be restricted to the extent of the tidal 

influence, meaning that resident freshwater species are very unlikely to be affected by dredging 

activities.  

6.4.1.5 Whales 

Southern right whale (Eubalaena australis), humpback whale (Megaptera novaeangliae) and blue whale 

(Balaenoptera musculus) are listed on both the EPBC and TSP acts (Table 3). In 2010, two southern right 

whales were sighted within the port (National Marine Mammal Database) and humpback whales have 

been sighted within 5 km. There are no confirmed sightings of blue whales within 10 km of the port.  
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The primary potential for impact of the project on whales and dolphins is through underwater noise 

generated by dredging and piling. Noise emitted by dredging operations is broadband, with most energy 

below 1 kHz, which is unlikely to cause damage to marine mammal auditory systems (Todd et al 2015). 

Masking and behavioural changes are however possible. Masking is a form of acoustic interference, 

where an animal’s signal and the masking noise have similar frequencies and either overlap or occur 

very close to each other in time. These can reduce an animal’s ability to detect biologically relevant 

sounds. Masking can also cause animals to alter the duration, frequency, or sound level of acoustic 

signals. Animals may also avoid an area with strong underwater noise pollution.  

The likelihood that the proposed dredging operations have any negative effects on cetaceans such as 

the three listed whale species is very low. The likelihood that a blue whale is in the vicinity of the mouth 

of the Mersey River during the dredging operations is extremely low. Humpback or southern right 

whales may occur in the marine area around the mouth of the Mersey River, and on very rare occasions 

within the port. However, the relatively short duration of the dredging operation and the location of the 

dredge area 2 km from the mouth of the Mersey River mean that the likelihood and severity of any 

negative impacts caused by acoustic masking or behavioural changes will be negligible. Noise produced 

by dredging is also somewhat dampened in shallow, estuarine environments with high background loads 

of suspended solids (WODA 2013).   

6.4.1.6 Great white shark  

The great white shark (Carcharodon carcharias) is listed as vulnerable in both the EPBC and TSP acts. 

Threatening processes for this species include by-catch in commercial fisheries, historic game fishing, 

shark control, illegal trade and tourism. The PMST indicated that the sharks, or their habitat, are known 

to occur in the vicinity of the Mersey River, however there have been no verified sightings within 10 km 

of the project area. Although there is a chance that a great white shark may be around the mouth of the 

Mersey River at the time of dredging, there is no foreseeable mechanism by which dredging operations 

could negatively affect a shark.  

6.4.1.7 Green turtle  

Green Turtle (Chelonia mydas) are listed as vulnerable in both the EPBC and TSP acts. The PMST 

suggested that breeding likely to occur in the vicinity of the port, however this is extremely unlikely. The 
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NVA indicated that there have been no sightings within 10 km of the project area. Indeed, green turtles 

nest, forage and migrate across tropical northern Australia. They do not usually occur in waters cooler 

than 20°C, and while individuals can stray into temperate waters, they are usually in poor condition. 

Even if a turtle was present in the vicinity of the port during dredging activities, it is extremely unlikely 

that dredging will have a negative effect on the individual.  

Table 4. Summary of an ecological risk assessment of the project for threatened species that may occur 
in the area.  

Species 
Likelihood of 
interaction 

Potential for negative 
impact after mitigation 

Recommended 
mitigation/controls 

Giant kelp marine forests of 
south east Australia 
(Macrocystis pyrifera) 

Low Very low 

Survey giant kelp community at 
the mouth of the Mersey River 

pre and post dredging. 
Turbidity monitoring during 

dredging. 

Australian grayling  
(Prototroctes maraena) 

High Very low 
Avoid dredging and piling mid-

Sept. until mid-Nov. 

Eastern dwarf galaxias 
(Galaxiella pusilla) 

Very low Very low 
Avoid dredging and piling mid- 

Sept. until mid-Nov. 

Giant freshwater crayfish 
(Astacopsis gouldi) 

Nil Nil None required 

Central north burrowing 
crayfish 
(Engaeus granulatus) 

Nil Nil None required 

Southern right whale 
(Eubalaena australis) 

Moderate Very low 
Observation and stop-work 

zones 

Humpback whale  
(Megaptera novaeangliae) 

Moderate Very low 
Observation and stop-work 

zones 

Blue whale  
(Balaenoptera musculus) 

Very low Very low None 

Great white shark 
(Carcharodon carcharias) 

Low Very low None 

Green turtle  
(Chelonia mydas) 

Very low Very low None 
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6.4.2 Sensitive receptors 

Key sensitive receptors around the Port of Devonport are scallops, seagrass, shallow-living giant kelp 

and whitebait. Dredging and reclamation activities can impact these species if it results in significantly 

elevated turbidity for an extended period of time during a sensitive time of year. Scallop beds are 

sufficiently far from the mouth of the Mersey River that it is very unlikely that any sediment suspended 

by the reconfiguration project will reach them. The most relevant potential impact on kelp and seagrass 

is through elevated turbidity shading the plants and causing dieback. The high background turbidity of 

the lower Mersey River, the low-level elevations in turbidity expected at the mouth of the river and the 

relatively short duration of any elevations in turbidity caused by the project mean that chances of 

significant effects on seagrass or giant kelp are very low and no further mitigation is required.  

In terms of dinoflagellates, only functionally non-toxic strains of dinoflagellate have been recorded in 

the inner harbour. Past dredging has not resulted in dinoflagellate blooms. It is therefore very unlikely 

for the dredging to result in a bloom of toxic dinoflagellates and no mitigation measures are required. 

6.4.2.1 Seagrass 

Seagrass has the potential to be affected by dredging projects through smothering by large volumes of 

sediment or by reduced growth or dieback through chronically elevated turbidity if the impact extends 

over multiple weeks. The seagrass Amphibolis antarctica is reported to occur to the east and west of the 

Port of Devonport (Figure 12, Figure 13). Seagrass and epiphytes were surveyed in 2015 (CEE 2015) and 

2016 (Marine Solutions / Aquenal 2016) at four marine locations some distance away from the mouth of 

the Mersey River. Since the purpose of the surveys was to determine the effects of dredging and 

offshore disposal, these were presumably among the seagrass beds closest to the port: 2.75 km east and 

7.5 km west of the mouth of the Mersey River (Figure 13). In both 2015 and 2016 surveys, the seagrass 

beds were healthy and percent cover was relatively high. Maps of marine habitats in the region only 

indicate seagrass beds approximately 5 km to the east of the mouth (Figure 12).  

Sediment plume modelling (section 4) indicates that the plume will elevate turbidity to around 2 NTU 

above background levels as the water leaves the mouth of the Mersey River. The relatively short 

duration of any further elevations in turbidity during higher river flow will not cause chronic shading 

effects and the fine material reaching the river mouth is unlikely to cause smothering. It is therefore 
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unlikely that the proposed dredging will have any negative effects on seagrass beds and no mitigation is 

required. 

 

Figure 12. Location of seagrass beds nearest to the Port of Devonport according to SeaMap Australia. 
Beds are shaded green and indicated by the red arrows. 

 

Figure 13. Location of seagrass beds surveyed in 2015 (CEE 2015) and 2016 (Marine Solutions / Aquenal 
2016). 

6.4.2.2 Commercial scallops 

An ephemeral bed of commercial scallops (Pecten fumatus) is located approximately 10 km northeast of 

the mouth of the Mersey River (Figure 14). The scallop beds are near an area previously used to dispose 
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dredge spoil from previous dredging projects in the port. These areas were surveyed in August 2014 – 

Sept 2015 (CEE 2015) to determine the influence of spoil disposal on the population. The same sites 

were surveyed the following year and no commercial scallops were recorded (Marine Solutions / 

Aquenal 2016). The change was believed to have been caused by the large flood events in 2016 and 

particular high density of predatory seastars (Astrostole scabra). Scallops are also notorious for their 

irregular recruitment (Gwyther 2014).  

Scallops are potentially impacted by dredging projects through increased quantities of suspended 

sediments clogging filtering mechanisms and/or by contaminants in suspended sediments. It is not 

expected however that any sediments arising from the proposed dredging will reach the scallop beds. 

Indeed, for a previous dredging project in Devonport, tracking of the turbidity plume created during 

disposal of dredge material at an offshore area near to the scallop beds concluded that no measurable 

or potentially harmful quantities of sediment reached the scallop beds (CEE 2015). Water quality profiles 

recorded 500 m from the release site found no appreciable change in turbidity at any depth (CEE 2015). 

The turbidity plume resulting from the proposed dredging operations will be much smaller than that 

created by disposal of dredge spoil at sea, and occurring much further away, meaning an even lower 

likelihood of negative impact. 

Disturbance of dinoflagellate cysts in the sediment during a dredging project has the potential, given 

suitable environmental conditions, to trigger a bloom of algae. If the bloom involves a toxic strain of 

dinoflagellate, accumulation of the toxins could result in the closure of nearby shellfish fisheries to avoid 

cases of paralytic shellfish poisoning in humans consuming the seafood. In the case of Devonport, only 

functionally non-toxic strains of dinoflagellate have been recorded in the inner harbour where the 

proposed dredging will take place. Further, past dredging in Devonport have not resulted in 

dinoflagellate blooms. It is therefore very unlikely for the dredging to have any negative impact on the 

local scallop fishery and no mitigation is required. 
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Figure 14. Approximate extent of commercial scallop bed northeast of Devonport (Figure 17 from 
TasPorts 2014). Red dots are where scallops were present in trial catch tows. Black crosses are where no 
scallops were caught. 

 

6.4.2.3 Whitebait  

The whitebait run consists of several fish species, including the Tasmanian whitebait (Lovettia sealli), 

Australian grayling (Prototroctes maraena) and several galaxiid species. Eggs of these species are laid 

and hatch in rivers, with the larvae washed into the ocean where they mature for varying lengths of 

time before juveniles or adults (depending on the species) return to the rivers through the estuary.  

Whitebait are recreationally targeted by fishers, with fishing permitted from 1 October until 11 

November each year. Whitebait also form part of the diet of introduced brown trout, which congregate 

in the lower Mersey to feed on returning whitebait. The Mersey River is known to be one of Tasmania’s 

best trout waters, with the river supporting good numbers of naturally spawned brown trout (Inland 

Fisheries Service 2013). Returning migratory fishes such as whitebait may avoid entering waters with 
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high concentrations of suspended sediments (e.g. Boubee et al 1997). An assessment of the effects of 

dredging on whitebait are expected to be similar to those discussed in section 6.4.1.2 for Australian 

grayling.  

6.4.3 Summary  

The key threatened species requiring consideration is the Australian grayling, which likely passes 

through the port during its migration to freshwater from the ocean as part of the whitebait run between 

mid-September and mid-November. This species could be behaviourally affected by the project through 

elevated turbidity, causing part of the population to avoid entering the estuary and instead migrate into 

an adjacent estuary and river system. Sediment plume modelling suggests however that a passage of 

clearer water on the western shore exists where whitebait could enter the estuary experiencing 

turbidity elevated by maximum of 5 NTU above background levels (section 4). Effects of suspended 

sediments are unlikely to be lethal for mobile species such as fish that can move away from areas of high 

turbidity (Kjelland et al 2015). Whitebait could also migrate into neighbouring estuaries or delay 

migration until the water is clearer. It is possible that noise from piling works could cause physiological 

damage to young fish in close proximity to the operation. 

Humpback and southern right whales have been recorded in the area and could be affected by 

underwater noise generated by dredging and piling operations. Noise-producing works in the port will 

be conducted more than 2 km from the mouth of the Mersey River however and it is unlikely that 

whales will enter the estuary. Underwater sounds are also dampened, and do not travel as far, in 

shallow waters with high concentrations of suspended sediments. 

The stand of giant kelp that intermittently occurs at the mouth of the Mersey River is in shallow water (< 

2 m) and therefore does not qualify as a threatened ecological community. It is nonetheless a key 

sensitive receptor that could be impacted by reduced water clarity caused by increased suspended 

sediments from dredging. The minor increase in turbidity at the mouth of the estuary during dredging 

and the respite from the turbid conditions during the incoming tide, mean that the effects of dredging 

on the kelp are likely to be minimal.   
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6.4.4 Mitigation 

 Given the relatively short duration of the dredging, the corridor of clearer water on the adjacent 

shore during dredging and the availability of nearby alternative estuaries/rivers, the likelihood of an 

impact on Australian grayling is very low. As an additional precautionary measure, dredging, piling 

and reclamation works could be avoided between mid-September and mid-November when 

grayling may be passing through the port. 

 Additional mitigation measures to reduce turbidity and associated impacts could also be considered 

such as slowing the rate of dredging and installation of silt screens around the dredging and 

reclamation site. The use of silt screens may however only be feasible in the shallow parts of the 

dredge area given the strong tidal currents around the port of Devonport. 

 A precautionary approach to mitigate the potential effects of underwater noise, particularly that 

caused by piling, would be the use of soft starts, in combination with observation and stop-work 

zones for large, sensitive species, such as whales, seals or turtles. Soft starts involve gradually 

increasing the source level before use at full power. The expectation is that nearby animals respond 

by avoiding the sound source. An observation zone is an area where the movement of marine 

animals should be monitored to determine whether they are approaching or entering the stop-

work zone. When a sensitive animal is sighted within or appears to enter the stop-work zone, noise-

producing operations should be stopped as soon as reasonably practical. This threshold distances 

depend on the sensitivity of the marine animal and the type of equipment, e.g. vibro-driving 

produces less noise than impact-driving. An observation zone of < 2 km (to the mouth of the 

Mersey) and shut-down zone of < 1 km would be conservative for impact-driving, with vibro-driving 

down to < 1 km for observation and < 100 m for stop-work. Given that the port of Devonport is a 

heavily populated area and it is a rare occurrence for cetaceans to enter the estuary, it is probably 

not necessary to allocate dedicated observers. Instead relying on the observations of the public and 

TasPorts staff, with a dedicated phone number allocated to report observations.  

 The dredging around Devonport berth #3 is not expected to have any appreciable impact on the 

previously documented stand of giant kelp at the mouth of the Mersey River. As a precautionary 

measure however, boat-based visual surveys for kelp reaching the surface around the mouth of the 

Mersey River could be used to identify the presence of this community and if any new communities 

have established in the vicinity prior to commencement of the dredging. This is unlikely to have any 
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bearing on management of the dredging operations however, given the timing of the 

disappearance of the kelp after the last dredging operation, surveys of the health of any kelp beds 

before and after the dredging could help to confirm the low impact. Surveys of each bed would 

involve divers counting the number of holdfasts, numbers of stipes attached to holdfasts, canopy 

extent and level of epiphytization in line with the methods used by CEE in 2015 (CEE 2015).  

 

7 TURBIDITY MONITORING AND MITIGATION/CONTINGENCY MEASURES 

A key potential impact from the Devonport reconfiguration project will be an increase in turbidity 

caused by resuspension of sediments during dredging and through the reclamation. Two turbidity 

loggers, one upstream and one downstream of the proposed worksite, were deployed to characterise 

background variation in water clarity. The data were also used in the sediment plume modelling. During 

construction, a logger could be deployed downstream of the dredging area to identify unexpected 

increases in suspended sediments caused by dredging during outgoing tides.  

7.1 PRE-DREDGE TURBIDITY MONITORING  

Two turbidity loggers were deployed to collect information on the background turbidity levels around 

the port of Devonport (Figure 15). Loggers were deployed for three weeks from 17:00 28th January 2020 

until 12:45 17th February 2020. One logger was deployed upstream of the proposed dredge area and one 

downstream of the dredge area (Figure 16). The two units measured turbidity at 15-minute intervals. 

The upstream logger additionally recorded information on temperature, conductivity and salinity. The 

water depths of the loggers varied with the tide, from 0.25 to 4 m (appendix Figure 20).  
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Figure 15. Locations of the turbidity loggers upstream and downstream of the worksite. Proposed 
dredge area is shaded in yellow. 

 

 

Figure 16. Navigation marker to which the downstream turbidity logger was attached for the 
background turbidity monitoring.  

 

The overall average turbidity during the monitoring was 2.2 NTU (Figure 17). The water around the port 

was generally clearest with lowest turbidity at high tide, reflecting the influence of the clearer oceanic 

water. The water was most turbid at low tide, reflecting the influence of the river and runoff from the 

mudflats of the upper estuary. The amount of suspended sediment in the water on a low tide was 

correlated with the range of tidal variation, i.e. the amount of water that moves out of the estuary in a 
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tidal cycle. Larger tidal ranges mean faster flowing water, which mobilises more fine sediment from the 

upper estuary and is carried downstream into the port on the outgoing tide. The highest turbidity 

measurements (excluding extreme outliers) of around 6 NTU occurred on the 12th and 13th of February 

when the tidal range was its highest at around -3.2 m (Figure 17, Figure 18, Figure 19). The lowest 

maximum turbidity values on a tidal cycle of 2.4 NTU occurred on the 5th of February with the smallest 

tidal range of -2.05 m. The relationship between the maximum turbidity in a tidal cycle and the range of 

the outgoing tide was clearest at the upstream site, likely reflecting its proximity to the mudflats of the 

upper estuary.  

 

Figure 17. Turbidity monitoring data for upstream (upper panel) and downstream (lower panel) sites. 
Shading indicates outgoing tide. Vertical axis is truncated at 12.5 NTU, excluding three outlying values 
(upstream 2/10/2020 7:15, 49.32 NTU; downstream 2/09/2020 17:15, 13.92 NTU; downstream 
2/12/2020 17:15, 140.21 NTU).  
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The turbidity of the Mersey River at Latrobe, 12.4 km upriver of the dredge area, over the period of 

turbidity monitoring in the port was mainly between 3 - 3.5 NTU (i.e. 95 % of measurements at 15 min 

intervals were below 3.4; appendix Figure 23; data from DPIPWE Water Data Portal). The measurement 

of turbidity values higher than this at the loggers in the port was likely caused by sediment resuspended 

from the mudflats of the upper estuary, while the lower turbidity was caused by mixing with the oceanic 

water from Bass Strait, which is generally less than 1 NTU. The turbidity in the port therefore reflects the 

interplay over a tidal cycle between the clear oceanic water and the turbid river water, which collects 

additional sediment from the mudflats of the upper estuary. Daily movement of large vessels in the port 

also resuspends significant quantities of fine sediment particles.  

Daily patterns in turbidity also differed with the size of the tidal range. In general, turbidity in the port 

increased rapidly as the tide started going out, until turbidity peaked halfway through the outgoing tide 

(Figure 18). On tides with smaller tidal range, the turbidity plateaued halfway through the outgoing tide 

around 3 NTU, i.e. the turbidity of the river water, and remained there until the tide started coming in. 

On tides with larger tidal range, turbidity peaked halfway through the outgoing tide and subsequently 

declined. This is likely because the turbid water from the mudflats had mostly moved through the port 

and the contribution of the river water increased, which is comparatively less turbid. 

 

Figure 18. Daily variation of turbidity at the upstream monitoring site. Shaded region indicates outgoing 
tides. Date and maximum outgoing tidal range for the day are shown in the upper left-hand corner of 
each panel.  
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It is important to note that flow rates of the Mersey River during the turbidity-monitoring period were 

close to their low background levels typical for this time of year: mean flow 227 ML / day, minimum 

daily mean flow 204 ML / day, maximum daily mean flow 268 ML / day (appendix Figure 21, Figure 22). 

Turbidity in the river was similarly low (appendix Figure 23, Figure 24). Rainfall in the catchment will 

elevate river flow resulting in higher concentrations of suspended sediment and elevated turbidity. River 

flow and turbidity are at their lowest over the period that turbidity was measured in the port (January-

February). Median turbidity in the river during the highest flow periods of July to September (appendix 

Figure 22) is around 6.5 NTU (Table 5). Turbidity is therefore expected to be higher in the port at other 

times of the year, particularly during the outgoing tide.  

Table 5. Seasonality of turbidity in the Mersey River at Latrobe. The river turbidity buffer is used in the 
calculation of the turbidity reference level, and is the difference between the median river turbidity 
during the port turbidity monitoring (3.1 NTU) and the 75% quantile for the month. Data from DPIPWE. 
 

Turbidity (NTU) 
 

Median 
75% 

quantile 
95% 

quantile 

River 
turbidity 

buffer 

January 2.6 3.4 5.6 0.3 

February 2.7 3.7 13.9 0.6 

March 2.9 4.3 14.6 1.2 

April 3.3 4.7 12.1 1.6 

May 4.0 6.3 11.9 3.2 

June 4.4 6.6 19.7 3.5 

July 6.8 10.8 25.8 7.7 

August 6.7 10.1 22.6 7.0 

September 6.3 9.6 29.0 6.5 

October 4.3 6.1 23.6 3.0 

November 3.5 4.2 12.7 1.1 

December 2.6 3.6 5.8 0.5 

 

7.2 TURBIDITY REFERENCE LEVELS 

Reference levels to identify unexpectedly elevated turbidity during the dredging works are provided in 

Table 6. The reference levels are intended for comparison to turbidity values measured as near as 
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practical to the mouth of the Mersey River during dredging. This site is intended to allow identification 

of the increase in turbidity caused by the dredging at a location relevant to the key sensitive receptors of 

giant kelp and seagrass.  

Table 6. Turbidity reference levels for measurements taken at the downstream monitoring site during 
dredging. Reference levels accommodate measured background turbidity, the increase in turbidity 
expected from modelling, a buffer for larger tidal range and a month-specific buffer for seasonal 
variation in river turbidity (see Table 5).  
 

Turbidity 
reference level 

(NTU) 

January 14.4 

February 14.7 

March 15.3 

April 15.7 

May 17.3 

June 17.6 

July 21.8 

August 21.1 

September 20.6 

October 17.1 

November 15.2 

December 14.6 

 

The proposed reference levels consist of a combination of the background turbidity measured in the 

port (6 NTU), the expected increase in turbidity according to the sediment plume model near the mouth 

of the river (5 NTU), a buffer for larger tidal ranges (3 NTU) and a month-specific buffer for seasonal 

variation in river turbidity (Table 5). The background turbidity measured in the port was mostly < 6 NTU 

(Figure 19, during low river flow). An increase of 5 NTU is expected from dredging close to the mouth of 

the river on an average outgoing spring tide (Figure 7-1 in CEE 2020). A buffer of 3 NTU is added because 

the sediment plume modelling was based on an average spring tidal range of 2.6 m (Table 4-1 in CEE 

2020), however astronomical tidal ranges of 3.5 m can be observed in the port. Weather, such as 

differences in atmospheric pressure, can create even greater variation in water levels and therefore 

turbidity. An additional month-specific buffer is added to accommodate seasonal variation in river 

turbidity (Table 5, section 7.1). This buffer is calculated as the difference between the median river 
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turbidity during the port turbidity monitoring (3.1 NTU) and the 75% quantile for the month. Using the 

75% quantile for river turbidity means that the buffer should accommodate most variation in river flow 

and turbidity, however high rainfall events may still elevate river turbidity above these levels. The buffer 

also does not accommodate the unknown component of how higher river flow may collect larger 

amounts of suspended sediment from the mudflats of the upper estuary. Deploying an additional 

turbidity logger at the upstream monitoring site would help to factor out these effects.  

 

Figure 19. Boxplot of turbidity values at upstream and downstream sites (truncated at 12.5 NTU; see 
caption for Figure 17 for excluded outliers).  

7.3 PROPOSED TURBIDITY MONITORING DURING DREDGING 

Deployment of turbidity loggers while the works are being undertaken will allow assessment of 

increased turbidity resulting from project works. The objective of the monitoring is to determine the 

presence of turbidity higher than anticipated. This would indicate risks to the marine environment 

greater than assessed in this report. Given that the main sensitive receptors are downstream of the 

dredge area, the main monitoring site should also be downstream of the dredging site. Monitoring near 

the mouth of the Mersey River is most relevant to detect risks to sensitive receptors. Deploying a second 

logger upstream of the dredging site will facilitate investigation of the source of turbidity if reference 
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levels are exceeded. This will allow factoring out of the effect of elevated river turbidity resulting from 

higher river flow and increased loads of suspended sediment from the mudflats in the upper estuary.  

Real-time telemetered monitoring of turbidity would allow timely identification of elevated turbidity 

and adaptation of management of the dredging operations. Turbidity exceeding reference levels for 

more than 1.5 hours (six consecutive 15-minute measurement intervals) will prompt a reassessment of 

sediment management procedures. Details of the investigation process and additional options for 

mitigation are discussed in section 7.4.  

Turbidity in the lower Mersey River is frequently elevated in association with high river flow events, 

which generally last for around three days. The associated estuarine and marine ecosystems are 

expected to have adapted to these conditions. The emphasis of the turbidity monitoring is therefore to 

ensure that dredging does not elevate turbidity above the reference values for an extended period.  

Turbidity monitoring should be conducted in conjunction with monitoring for contaminants released by 

the dredging into the water column, as discussed in the section 6.2.2. 

7.4 INVESTIGATION AND ADDITIONAL MITIGATION MEASURES 

Reassessment of measures to mitigate suspended sediment will consider the potential sources of the 

elevated turbidity and mitigation options. Consideration will be given as to how the downstream and/or 

upstream sites are differently affected. River flows elevated beyond those accommodated in the river 

turbidity buffer could cause particularly high turbidity. The dredging operation will also be assessed. The 

spatial extent of the plume may be determined by tracking turbidity using probes and an assessment 

made to determine if it is likely to impact sensitive receptors. Additional mitigation measures, such as 

slowing the rate of dredging or use of silt screens, will be considered where a prolonged period of high 

suspended sediment reaching the mouth of the river is deemed to pose a risk to the marine 

environment.   

7.5 SUMMARY 

Turbidity was measured in the port area for three weeks in January - February 2020. Background 

turbidity in the port was generally less than 6 NTU during the monitoring. Turbidity in the port increased 
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with an outgoing tide, reflecting the influence of the turbid river water and suspended sediment from 

the mudflats in the upper estuary. Turbidity in the port decreased with an incoming tide, reflecting the 

influence of the clearer ocean water. Measured turbidity was considered in the context of river turbidity 

monitoring upstream at Latrobe by DPIPWE and formed the basis of a sediment plume model. Month-

specific turbidity reference levels were determined for the dredging works based on measured 

background turbidity in the port, the increase in turbidity expected from modelling, a buffer for larger-

than-modelled tidal range and a month-specific buffer for seasonal variation in river turbidity.  

 

8 WATER MANAGEMENT POLICIES AND LEGISLATION 

The objective of this section is to determine whether the proposed dredging is consistent with the 

objectives and requirements of relevant water management policies and legislation including the State 

Policy on Water Quality Management 1997, the Tasmanian State Coastal Policy 1996 and the Water 

Management Act 1999. In particular, it must be demonstrated that the proposal will not prejudice the 

achievement of any water quality objectives set for water bodies under the State Policy on Water 

Quality Management 1997. 

8.1 STATE POLICY ON WATER QUALITY MANAGEMENT 1997  

The key relevant objective of the State Policy on Water Quality Management, 1997 is to:  

“… ensure that diffuse source and point source pollution does not prejudice the achievement of water 

quality objectives and that pollutants discharged to waterways are reduced as far as is reasonable and 

practical by the use of best practice environmental management” (Part 2, 6.1b) 

The policy describes that water quality objectives should be used to achieve protected environmental 

values (PEVs) nominated for a waterbody. The protected environmental values for the estuarine section 

of the Mersey River are: 

“… to provide water of a physical and chemical nature to support a healthy, but modified aquatic 

ecosystem from which edible fish and crustaceans, but not shell fish, may be harvested (but not 
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consumption of raw seafood); which allows people to safely engage in activities such as swimming, 

boating and fishing in aesthetically pleasing waters for up to one kilometre off-shore” (DPIPWE 2001). 

The critical considerations regarding the effect of dredging on the PEVs of the estuarine section of the 

Mersey River are the increased concentrations of suspended sediment and the release of contaminants 

from the sediment into the water. Dredging increases concentrations of suspended sediment leading to 

increased turbidity and reduced water clarity. In addition to the effects of suspended sediment on the 

marine environment discussed in section 6.1, reduced water clarity may temporarily lower the aesthetic 

appeal of the waterway. This effect of the dredging is likely to be most pronounced on the upper half of 

the tide when the clearer oceanic water usually dominates the water of the port, increasing the contrast 

of the turbid sediment plume to the ambient water. The water around the Mersey yacht club on the 

eastern shore will be particularly affected. Swimming in the lower estuary is not common and so is 

unlikely to be affected. An exception is the Devonport PubtoClub swim, run in December, which starts 

from the Elimatta floating pier, downstream from the port on the western side of the estuary. 

Consultation with event organisers would determine whether it would be necessary to suspend 

dredging operations for a couple of days around the swim. Boating will not be affected by increased 

turbidity. Fishing may be slightly affected, with fish species relying on visual senses potentially avoiding 

the area or becoming harder to catch in the sediment plume. Again, this will only occur for the parts of 

the tide when the plume is flowing from the dredge area to the fishing ground, with fishing on the other 

parts of the tide minimally affected. Fishing potential is expected to return to normal on cessation of 

dredging. 

Concentrations of contaminants potentially released from the sediment during dredging are discussed in 

section 6.2. The main contaminant of concern was nickel, which was above the screening level of the 

national assessment guidelines for dredging in all except four samples, and above the high level in four 

samples. Concentrations of nickel in elutriate samples were however all far below relevant water quality 

guidelines. Concentrations in porewater samples were above default guideline values for nickel in 

seawater (99% level of species protection). The default guideline values are for relatively static systems 

however, while these concentrations would be quickly diluted in seawater during dredging. A 

monitoring program for metals and metalloids could be used to confirm that concentrations remain 

below guideline values during dredging (section 6.2.2). Based on available data, the duration of the 
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dredging and the contaminant concentrations are unlikely to have any significant effects on the marine 

environment or human use of the estuary.  

Default guideline values (DGVs) are available from the Tasmanian EPA for estuarine waters. The DGVs 

are intended to support Protected Environmental Values (PEVs) for estuarine waters around the state 

including: protection of aquatic ecosystems (modified); recreational water quality and aesthetics; and 

industrial water supply. The DGVs are based on large-scale, long-term monitoring data from around 

Tasmania. The results of the monitoring are provided as DGVs, with other percentiles for comparative 

purposes, for different classes of estuary based on the physical structure of the estuary (and 

corresponding rates of flushing) and the level of anthropological disturbance. Given the large tidal 

range, the port of Devonport would be classified as a “well-flushed” estuary. The port area would also 

be classified as a “slightly to moderately disturbed ecosystem”. It should be noted that the DGVs for this 

type of estuary are based on monitoring in slightly modified estuaries within Tasmania. The guideline 

values therefore represent aspirational targets for moderately disturbed estuaries such as Devonport. 

The percentiles and DGVs for a well-flushed, slightly to moderately disturbed estuary in summer and 

winter are provided in Table 7 and Table 8 respectively.  
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Table 7. Default guideline values for well-flushed, slightly to moderately disturbed estuaries during 
summer. From EPA (n.d.), Table 8. 

 

 

Table 8. Default guideline values for well-flushed, slightly to moderately disturbed estuaries during 
winter. From EPA (n.d.), Table 9. 
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Among the parameters with DGVs, turbidity is the aspect of water quality most relevant to the dredging 

and reclamation around Devonport eastern berth #3. Table 9 compares the season-specific DGVs and 

percentiles to turbidity data measured in the Mersey River at Latrobe. Without long-term turbidity data 

from the port itself, this comparison provides information on how the background turbidity levels in the 

river, with similar turbidity expected downstream in the port, compare to the percentiles and DGVs prior 

to commencement of the construction dredging works. Based on the river turbidity alone, the DGVs 

generally seem appropriate for the port of Devonport. Elevated background turbidity could however 

occur as higher river or tidal flows resuspend and transport sediment from the mudflats in the upper 

estuary into the port. Also, even during low river flow, turbidity in the port area consistently exceeded 

the summer DGV of 3.4 NTU during the pre-work monitoring in January-February 2020 on outgoing tides 

with larger tidal ranges (Figure 17, Figure 18). This suggests that the default guideline values are not 

entirely appropriate for use in managing the effects of dredging in this project. Considerations around 

management of turbidity and the setting of appropriate guideline values / reference levels are 

extensively discussed in section 7. 

Table 9. Comparison of percentiles of turbidity measurements used to develop EPA default guideline 
values (DGVs, indicated in bold) versus percentiles of turbidity in the Mersey River at Latrobe (data from 
DPIPWE). Percentiles and DGVs are for well-flushed, slightly to moderately degraded estuaries.  

Turbidity (NTU) Median 80% 90% 95% 

DGV percentiles Summer 2.6 3.4 4.3 4.5 

Mersey River 
(Latrobe) 

December 2.6 3.6 4.5 5.4 

January 2.6 3.4 4.0 5.1 

February 2.7 4.2 6.6 12.1 

      

DGV percentiles Winter 3.2 15.6 17.5 17.7 

Mersey River 
(Latrobe) 

June 4.3 8.0 13.6 27.6 

July 6.3 12.9 22.6 33.5 

August 7.1 12.0 18.5 27.7 

The risk to the marine environment of elevated turbidity during dredging is assessed in sections 6.1 and 

6.4, along with the suggestion of appropriate mitigation and controls. Monitoring of turbidity during 

dredging and comparison to reference levels developed in section 7 will ensure that the turbidity does 

not exceed the levels upon which these assessments were based. No other aspects of water quality are 

expected to be significantly affected by the dredging and reclamation.  
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8.1.1 Summary 

Overall, the dredging is not expected to prejudice the achievement of water quality objectives aimed at 

protecting the environmental values nominated for the lower Mersey River as outlined in the State 

Policy on Water Quality Management 1997. The dredging is not expected to release contaminants from 

the sediments into the watercolumn in concentrations that would cause harm to the marine 

environment or human users of the estuary. The high background turbidity of the lower Mersey River, 

the restricted spatial extent of the core disturbance to water clarity and the relatively short duration of 

the dredging, result in a low expected impact from suspended sediment, and an efficient recovery from 

any low-level impacts that may occur. The proposed monitoring of turbidity and metals during dredging 

would ensure that these impacts remain within their expected bounds.  

 

8.2 TASMANIAN STATE COASTAL POLICY 1996 

Following Schedule 1 – objectives of the resource management and planning system within the State 

Policies and Projects Act 1993, the key relevant of the objective of the State Coastal Policy 1996 is: 

“… to promote the sustainable development of natural and physical resources and the maintenance of 

ecological processes and genetic diversity.” (Schedule 1, 1(a), State Policies and Projects Act 1993) 

With respect to this objective, the dredging and reclamation for the reconfiguration of Devonport 

eastern berth #3 are discussed below in the context of key relevant outcomes of the State Coastal Policy 

1996. 

Natural resources and ecosystems 

“The coastal zone will be managed to ensure sustainability of major ecosystems and natural processes.” 

(1.1.1.) 

There is no foreseeable way that the sustainability of the estuary and the coastal region around the 

mouth of the Mersey River in Bass Strait could be jeopardised by the project. Some natural processes, 

e.g. photosynthesis, may be weakly affected during the dredging, but a full recovery is expected on 

cessation of dredging. 
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“The coastal zone will be managed to protect ecological, geomorphological and geological coastal 

features and aquatic environments of conservation value.” (1.1.2.) 

The potential impacts of the project on sensitive ecological features and habitats of conservation value, 

such as giant kelp and seagrass, are discussed in sections 6.1 and 6.4, along with suggested mitigation 

measures. The residual risk to these ecological elements is very low.  

“The coastal zone will be managed to conserve the diversity of all native flora and fauna and their 

habitats, including seagrass and seaweed beds, spawning and breeding areas. Appropriate conservation 

measures will be adopted for the protection of migratory species and the protection and recovery of rare, 

vulnerable and endangered species in accordance with this Policy and other relevant Acts and policies.” 

(1.1.3.) 

The potential impacts of the project on protected and sensitive ecological features and habitats, such as 

Australian grayling, giant kelp and seagrass, are discussed in sections 6.1 and 6.4, along with suggested 

mitigation measures. The residual risk to these ecological elements is very low.  

“Water quality in the coastal zone will be improved, protected and enhanced to maintain coastal and 

marine ecosystems, and to support other values and uses, such as contact recreation, fishing and 

aquaculture in designated areas.” (1.1.5.) 

The potential impact of the project on water quality in the estuary and coastal zone, particularly with 

respect to relevant guideline values, is discussed in section 7.1. The discussion also covers the potential 

impact of the project on protected environmental values such as swimming and fishing. The key impact 

of dredging on water quality will be increased concentrations of suspended sediment. Turbidity will be 

particularly high around the dredging area, with water clarity improving as particles settle out with time 

and distance from the site as the sediment plume flows with the tide. Turbidity may be elevated above 

guideline values in some parts of the estuary on some parts of the tide. Guideline values are however 

conservative as they are based on slightly disturbed estuaries. Indeed, turbidity exceeded the relevant 

guideline value in background turbidity monitoring in the port area in January-February 2020 during low 

river flow. Turbidity monitoring will be conducted during dredging to ensure that turbidity does not 

exceed expected values.  
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Coastal uses and development 

“Water quality in the coastal zone and in ground water aquifers will accord with the requirements and 

guidelines established by the Environmental Management and Pollution Control Act 1994 or the 

Environment Protection (Sea Dumping) Act 1987 (as appropriate) and any other relevant State and 

Commonwealth Policies and statutes.” (2.1.16.) 

Considerations around impacts of the project on water quality, particularly with respect to relevant 

guidelines is provided in sections 6.2, 8.1 and immediately above.  

“Every effort will be made to prevent the introduction of foreign marine organisms and species. Relevant 

Commonwealth provisions for quarantine and ballast water or other ship discharges shall apply.” 

(2.1.19.) 

A considerable number of marine pest species occur in the Port of Devonport, however there is a very 

low risk of increasing density or distribution of marine pests through dredging operations. Removal of 

the dredge spoil from the water reduces the chance of spreading introduced marine pests. The greatest 

risk comes from introduction of new marine pests through the use of vessels, such as dredges, from 

other parts of the state or Australia. 

During periodic flooding of the Mersey River, the increased freshwater flow prevents the intrusion of 

the saltwater tidal wedge and the water in the Port of Devonport is completely fresh for several days. 

This helps to control densities of marine pests in the harbour. Large floods can also control populations 

of marine pests by physically removing individuals and washing them out to sea. 

Vessels involved in the dredging, particularly those from other ports, should follow standard biosecurity 

measures to avoid spreading marine pests. 

8.3 WATER MANAGEMENT ACT 1999  

The Water Management Act 1999 concerns the use and management of water as a resource. It is 

particularly relevant for management of freshwater resources. Its relevance to management of 

environmental risks associated with the Devonport east reconfiguration project is unclear.  
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9 CONCLUSIONS 

Overall, the dredging around eastern berth #3 in the Port of Devonport is not expected to compromise 

the water quality and ecology of the estuary or Bass Strait. Analysis of the sediments in the dredge 

footprint indicate that dredging is not expected to release contaminants from the sediments into the 

watercolumn at concentrations that would harm the marine environment or human users of the 

estuary. Modelling of the sediment plume resulting from the dredging indicate a restricted spatial extent 

of the core disturbance to water clarity. In combination with the relatively short duration of the 

dredging and the high background turbidity of the lower Mersey River, these result in a low expected 

impact from suspended sediment, and an efficient recovery from any low-level impacts that may occur. 

Overall, the works are therefore not expected to have any significant or lasting impacts on estuarine 

processes. The proposed monitoring of turbidity and metals during dredging would ensure that any 

impacts remain within their expected bounds.  

The overall impact on species and habitats of conservation significance will be low, with the 

recommended mitigation and controls reducing this to very low. Species of key relevance to the project 

are the Australian grayling and cetaceans. Australian grayling likely pass through the port during their 

migration to freshwater from the ocean as part of the whitebait run between mid-September and mid-

November. This species could be behaviourally affected by the dredging through elevated turbidity, 

causing part of the population to avoid entering the estuary. Sediment plume modelling suggests 

however that a passage of clearer water on the western shore exists which may allow whitebait to still 

enter the estuary. Whitebait could also migrate into neighbouring estuaries or delay migration until the 

water is clearer. Humpback and southern right whales have been recorded in the area and could be 

affected by underwater noise generated by dredging and piling operations. Noise-producing works in 

the port will be conducted more than 2 km from the mouth of the Mersey River however and it is 

uncommon that whales enter the estuary. Underwater sounds are also dampened, and do not travel as 

far, in shallow waters with high concentrations of suspended sediments. The stand of giant kelp that 

intermittently occurs at the mouth of the Mersey River is in shallow water (< 2 m) and does not 

technically qualify as a threatened ecological community. It is nonetheless a key sensitive receptor that 

could be impacted by reduced water clarity caused by increased suspended sediments from dredging. 
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The minor increase in turbidity at the mouth of the estuary during dredging, the respite from the turbid 

conditions during the incoming tide and the relatively short duration of the work, mean that the effects 

of dredging on the kelp are likely to be negligible. The recommended controls of avoiding dredging 

between mid-September to mid-November for the Australian grayling, use of soft starts, observation 

and stop-work zones for the cetaceans and silt curtains/screens or slowing the rate of dredging where 

possible to contain sediment, reduce the threats to these species and communities to very low. The 

proposal is therefore consistent with the State Policy on Water Quality Management 1997, the 

Tasmanian State Coastal Policy 1996 and the Water Management Act 1999. 
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11 APPENDICES 

 

 

Figure 20. Depth of turbidity loggers at sites upstream (green) and downstream (blue) of the port area. 
Cycles reflect tidal state. 

 

 

Figure 21. Flow rate of the Mersey River at La Trobe. Shaded blue region indicates the period over which 
turbidity monitoring equipment was deployed. Data from DPIPWE.  
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Figure 22. Seasonality of flow rates of the Mersey River throughout the year since 2000. Data from 
DPIPWE.  

 

 

 

Figure 23. Turbidity of the Mersey River at Latrobe (12.4 km upriver from the dredge area) over the 
period that the turbidity loggers were deployed in the port area. Data from DPIPWE.  
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Figure 24. Seasonality of daily mean turbidity measured in the Mersey River at Latrobe, approximately 
16 km upstream of the port. Red line indicates the moving average. Vertical axis is truncated at 50 NTU 
and excludes multiple outliers. Data from DPIPWE.  
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1 INTRODUCTION 
TasPorts plans to extend berthing facilities for passenger and freight vessels at the Port of 
Devonport and deepen the channel to the extended berths to accommodate the larger 
vessels planned from 2021.   In 2018/19, TasPorts handled at Devonport a total of 4 million 
tonnes of freight, 400,000 containers and 950 ship movements. 

1.1 Port of Devonport 
The Port of Devonport is located approximately 1.5 km upstream of the mouth of the Mersey 
River in the centre of Devonport, Tasmania. The port consists of an entrance channel along 
the Mersey estuary leading from Bass Strait to a swing basin of 300 m diameter. The basin 
and channel are maintained to a depth of 8.7 m at LAT. The berths adjacent to the basin 
include No. 1 East Berth, No. 1 West Berth, No. 2 East Berth, No. 3 East Berth, No. 3 West 
Berth, No. 4 West Berth, No. 5 West Berth and the Mersey Yacht Club.  Figure 1-1 shows 
the layout of the swing basin and the location of the berths in Devonport. 

Figure 1-1. Devonport Swing Basin Layout 

Location of 
Proposed Dredging
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1.2 Previous and Proposed Dredging 
The Mersey River brings approximately 51,000 t/yr of sediment into the estuary (CSIRO, 
2001).  Some of the sediment travels quickly through the estuary to Bass Strait with flood 
flows, some accumulates on the extensive mudflats between Latrobe and Ambleside and 
about half accumulates in the swing basin and berths of the Port of Devonport.  In addition, 
sand is carried into the mouth of the estuary by storms and tidal currents. 

Periodic dredging is required to remove sediment that accumulates in the Port to maintain 
the 8 m minimum water depth for the passage of vessels. Past dredging operations occurred 
in 2000, 2005 and 2015 (TasPorts, 2019). 

In the last dredging operation in 2015, a total of 340,000 m3 (insitu wet volume) of material 
was removed from the port channel and basin - mostly clays and silts, with some sand and 
minor amounts of gravel and cobble (see Table 1-1). Of the total 340,000 m3, approximately 
180,000 m3 was removed from the swing basin (TasPorts, 2019). 

In 2015, the material from the basin and channel was removed by a trailing arm suction 
dredge with a hopper.  Once the hopper was full, the dredge arm retracts and the vessel 
travels to the designated spoil dumping ground. The vessel repeats the process until the 
required volume of sediment is removed. 

Table 1-1. Previous Dredging Volumes 

Year Duration Volume, m3 

2015 1 year 340,000 

2005 1 year (Commonwealth) 200,000 

2000 Maintenance volume. 6,000 

2000 Over 3 years 300,000 

Total Taken to Existing Disposal Site 846,000 
 

The offshore spoil disposal site is approximately 3 km north of the entrance to the port and 
comprises a circle of 1,200 m diameter centred on a point 410 07.92’ South and 1460 22.61’ 
East.  The disposal site has an area of 113 ha (TasPorts, 2019). 

Proposed Dredging 

The southern end of Berth 3 in Devonport requires dredging as part of the expansion of the 
berths to provide for larger Spirit of Tasmania and SeaRoad vessels. 

The dredging works will entail removal of 47,600 m3 of material from within the berth pocket 
to a design depth of -8.35 m (relative to Chart datum, which is 1.95 m below AHD or close to 
lowest astronomical tide). The material comprises 37,700 m3 of clay, silt, sand and gravel, 
and 9,900 m3 of weathered dolerite rock (TasPorts, 2019).  

Most of the material will be reused for reclamation and filling of land within the Port environs.  
A small proportion of sediment may be contaminated from earlier port activities and may 
require disposal to a licenced waste management facility (for example, Dulverton waste 
management site). 
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2 SCOPE OF WORK 
In October 2019, TasPorts completed a Dredge Management Plan that set out: 

 Dredging parameters; 
 Dredging volumes; 
 Geotechnical information, including core logs; 
 Dredging methodologies; 
 Material transfer and disposal options; 
 Key risks and contingencies; and 
 Sediment sampling and analysis. 

 
The scope of this report is to provide input for the environmental assessment of the dredge 
management plan, with two tasks: 

1. Model likely sediment plumes during dredging, including the likely spatial and 
temporal extent of the plume. The model is to predict the plume and turbidity levels at 
various stages of the tide, and contours of turbidity at various stages of the tidal 
cycle, relative to background levels. 
 

2. Identify the effects of structures (specifically the land reclamation) on marine and 
coastal processes, including wave patterns, sediment dynamics, currents and tidal 
flows including any potential for sediment remobilisation. This needs to be sufficient 
to assess the effects of the reclamation on estuarine processes. 
 

Methodology 
 
The methodology required to meet the scope is as follows: 

 Determine volume of material removed;  
 Establish characteristics of material (particle size and bulk density); 
 Define most likely dredging method (backhoe dredge); 
 Define material transfer and disposal arrangements; 
 Calculate dredging losses; 
 Define tidal velocity patterns and profiles; 
 Define river flow conditions; 
 Define stratification and mixing conditions; 
 Set up hydrodynamic model of the estuary; 
 Predict concentrations of turbidity at various stages of the tide; 
 Plot contours of turbidity at various stages of the tidal cycle; 
 Identify key risks and contingencies; 
 Assess the effects of the land reclamation on wave patterns; 
 Assess the effects of the land reclamation on current patterns and tidal flows; and 
 Assess the effects of the land reclamation on sediment movement, including 

remobilisation. 
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3 PROPOSED DREDGING 

3.1 Locations 
Dredging is to occur at Berth 3 due to the reconfiguration and expansion of Devonport East, 
which is providing better berths for the next generation of the Spirit of Tasmania and 
SeaRoad vessels. The selected berth will be dredged to a target depth of 8.35 m with an 
over-dredge allowance of 0.3 m. Battered dredge slopes of 1:3 will be constructed on the 
southern and eastern sides of the berth. The slopes will be stabilized with armour rock to 
prevent scour. Figure 3-1 shows an enlarged image of the dredging area at Berth 3 East. 

The dredge location is separated into three zones shown in Figure 3-1; 
 Zone A (blue): Berth pocket; 
 Zone B (red): Revetment embankment, toe level to 1.95 m Chart Datum; and 
 Zone C (orange): Revetment embankment, 1.95 m to top of embankment. 

Figure 3-1. Proposed Locations for Dredging 

 

 



 Devonport Dredging Assessment                                              5 
 

CEE/Tasmania/Devonport Dredging Assessment/March 2020 

3.2 Quantity of Material to be Dredged 
A 3D terrain model was used to estimate the total volume of material required to be removed 
during dredging from each of the designated zones (TasPorts, 2019). The estimated 
volumes are listed in Table 3-1 for the red, blue and orange zones shown in Figure 3-1. 

Table 3-1. Estimated Dredging Volumes for 2020 

Zone Estimated Insitu Volume (m3) 
Zone A (Blue) 6,700 
Zone B (Red) 33,200 
Zone C (Orange) 7,700 
Total Estimate 47,600 

 

The top layer of material consists of unconsolidated silts, sands, clays and gravel that will be 
removed first, followed by the removal of the underlying rock, gravel and consolidated sands.  

3.3 Characteristics of Material to be Dredged 
Several vibro-cores were completed by Marine Solutions as part of their sediment sampling 
and analysis report.  They show that the proposed area consists mainly of soft sediments 
comprising mixtures of clays, silts and sands. Some areas have varying amounts of gravel, 
although sand and silts are the dominant components (Marine Solutions, 2019).  Table 3-2 
lists the expected volumes of the different materials to be removed.   It is proposed to 
remove a total of 47,600 m3 of material in 28 days.  

The existing berth pocket (Zone A) is understood to have been originally created by a drill 
and blast method which resulted in fractured and fragmented dolerite rock. Thus, it is 
predicted that the site is likely to consist of fill material, rock armour and fractured rock. Table 
3-2 shows the estimated volume of different material types based on Marine Solutions Vibro-
core locations. 

Table 3-2. Expected Volumes of Various Material Types 

Material Type and Size 
Estimated Insitu 

Volume(m3) 
Excavation Rate 

(Estimate)  
Clay (< 2 um) 5,600 1,800 m3/d 

Silt (2 to 60 um) 13,500 1,700 m3/d 
Sand 0.06 to 2 mm) 16,220 1,800 m3/d 

Gravel (> 2 mm) 2,300 1,850 m3/d 
Underlying weathered 

rippable rock 
9,900 1,400 m3/d 

Estimated total 47,600 m3 28 days 

 

The dredging method is still to be confirmed depending on timing of other dredging projects, 
availability of equipment and project schedule. The currently planned method is for zones A 
and B to be dredged with a backhoe dredge to a barge and then transferred to land at an 
unloading location within the Port. The material from Zone C is expected to be removed by 
an excavator (and possibly a rock breaker) from land. Given there is fractured or highly 
fractured underlying rock in the pocket, more specialized equipment may be required, such 
as a drum cutter or hydro-hammer to break up the rock prior to its removal (TasPorts, 2019). 
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3.4 Disposal of Dredged Material 
While the dredge spoil from previous dredging campaigns has been discharged to the 
offshore spoil ground, for this dredging campaign the spoil will be loaded into barges, 
transported a short distance within the Port, unloaded at the shore and used for reclamation 
of low-lying land within the Port environs. 

The back-hoe dredge will place the dredged material into a barge that will then travel to a 
load-out area in the Port where the material will be removed by excavators and delivered to 
the designated disposal sites. The nominated load-out areas are likely to either be at the 
existing Berth 3 wharf structure or at the existing RORO ramp.  Figure 3-2 shows the 
proposed locations for load-out and disposal of dredged material (from TasPorts, 2019). 

The unconsolidated material will be fully dredged from the site before the consolidated 
underlying rock is hammered, ripped and then excavated. Thus, the material is able to be 
separated and sent to different disposal sites. The Unconsolidated Material Management 
Area (UMMA) will be an area for dewatering and stockpiling of the upper layer of clays, silts, 
fine sands and gravel. The bulk volume of the unconsolidated material is estimated to range 
from 10,800 m3 to 21,500 m3 (TasPorts, 2019).  

The Consolidated Material Management Area (CMMA) will be for temporary stockpiling of 
rock and consolidated sands and gravel. The bulk volume of the consolidated material is 
estimated to range from 33,580 m3 to 53,980 m3. 

Figure 3-2.  Location of Load-out and Disposal Areas for Dredge Spoil 
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4 HYDRODYNAMIC CONDITIONS 

4.1 Tides 
The tides at Devonport are semi-diurnal with a spring tide range of approximately 2.6 m and 
a neap tide range of 2.0 m. The tidal levels, relative to mean sea level (MSL) are listed in 
Table 4-1. 

Table 4-1. Devonport Tidal Range 

  Tide Level (m) Spring Range Neap Range 
MHWS 1.3  

 
2.6 m 

 
MHWN 1.0  

2.0 m MSL 0.0 
MLWN -1.0 
MLWS -1.3  

 

The high and low tide volumes of water in the estuary were calculated based on the tide 
heights to estimate the volume of water passing through the port on each tidal cycle, and the 
velocity at which it passes the dredging area, and other places upstream and downstream.   

These flows establish the movement of water on the flood and ebb tides in the estuary and 
thus, predict the movement of the turbid plume from dredging activities.  

The tidal prism (volume of water that flows into the estuary during the flood tide) is 
approximately 8.3 x106 m3, and flows past the swing basin and the bridge and spreads out 
over the mudflats to the south. Thus, over a 6.2 hour half-tide, the tidal flow in the estuary 
has an approximate volumetric flow rate of 370 m3/sec. 

 

4.2 Tidal Currents 
The currents in Devonport were measured by the deployment of an ADCP logger deployed 
in the swing basin (at latitude 41o 11.133’ S and longitude 146o 21.964’. The logger 
measured currents on a vertical profile through the water column from 4/2/2020 0:00 at 20-
minute intervals up until 18/2/2020 23:40.  

The logger was moored on the seabed and measured current speed and direction at 1 m 
intervals upwards towards the water surface. Figure 4-1 shows the location of the ADCP 
logger in the Mersey Estuary.   The logger was sited within the area to be dredged. 

Current speeds and direction were recorded for the 6 layers above the seabed.  The current 
speeds vary with the tides, with little influence from the freshwater river flow. The speeds at 
the lower depths (1 m above the bed) show slack water currents close to zero m/s and mid-
tide speeds up to 0.8 m/s.  The layers further up in the water column have smaller variations 
which peak at around 0.6 m/s with the slack water speeds still being at or close to zero m/s.    

The current speeds and directions were examined for layers 2 m and 6m above the seabed.   
For each of the layers, current speed frequencies were calculated for eight direction ranges 
of 45-degrees. The frequencies were then expressed as the percentage for each speed in 
each direction. The results are shown in Table 4-2 and Table 4-3.  The tables show that at 
both depths, the water mainly flowed north-west and south-east, which is expected as this 
follows the course of the estuary at the logger site.  
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Figure 4-1. ADCP Logger Location 

 

 

Table 4-2 shows the distribution of current speeds and directions at 2 m above the seabed.  
There is a higher proportion of south-east (inward flowing) currents, which is typical of a 
slightly stratified estuary, where there is a net seawater inflow in the lower layer.  The 
median current speed was 0.18 m/s. 

Table 4-2. Current Speed and Direction at 2 m Above Seabed 

Direction Degrees 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Total (%) 

N 338 - 23 3.1 3.7 1.2 0.3      8.4 

NE 23 - 68 1.4 0.7        2.1 

E 68 - 113 1.3 0.6        1.9 

SE 113 - 158 3.9 8.5 11.3 8.6 5.1 3.4 0.7 0.1  41.6 

S 158 - 203 5.2 7.5 2.4 0.7 0.7     16.6 

SW 203 - 248 2.2 0.1        2.3 

W 248 - 293 3.0 1.2        4.2 

NW 293 - 338 4.1 8.0 4.6 3.9 2.0 0.3    23.0 

Total  24.3 30.3 19.5 13.6 7.8 3.7 0.7 0.1  100 
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Table 4-3 shows the distribution of current speeds and directions at 6 m above the seabed.  
There are equal proportions of south-east (inward flowing) and north-west (outward flowing) 
currents, with slightly higher speeds in the outward flowing currents.  During the period of 
measurement, current speeds were in the range of 0.1 to 0.7 m/s. The median current speed 
was 0.30 m/s. 

Table 4-3. Current Speed and Direction 6 m Above Seabed 

Direction Degrees 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Total (%) 

N 338 - 23 2.8 1.2 0.7 0.1       4.8 

NE 23 - 68 0.1          0.1 

E 68 - 113 0.8 0.1         0.9 

SE 113 - 158  4.4 7.8 8.4 7.9 9.4 6.5 2.6    46.9 

S 158 - 203 1.0          1.0 

SW 203 - 248 0.2          0.2 

W 248 - 293 0.2          0.2 

NW 293 - 338 4.3 9.1 10.3 13.0 5.7 3.1 0.2    45.8 

Total   13.9 18.1 19.4 21.0 15.1 9.6 2.8    100 

 

The distribution of current speeds is shown in Figure 4-2 for layers at 2 m, 4 m and 6 m 
above the seabed.   A similar distribution of current speeds was observed at the three 
depths in the estuary, although there appear to be higher speeds at times near the seabed. 

As noted above, median current speeds were 0.18 to 0.30 m/s, which correspond to a tidal 
excursion of 4 to 6.5 km over a 6 hour tidal cycle. 

Figure 4-2. Mersey Estuary Current Frequency Distribution 
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4.3 River Flows 
The Mersey River has a large catchment of 1,900 km2 in northern Tasmania.  The river 
runoff is strongly seasonal, with low flows in summer and autumn and higher flows in winter 
and spring, as shown in Figure 4-3.   

Figure 4-3.  Seasonal Variation in Mersey River Flow 

 

Flow data for the freshwater flows in the Mersey River were downloaded from the Water 
Information Tasmania Web Portal, which has recorded daily river flow rates since the 1960’s 
for Shale Road near Latrobe. Ten years of data for 2010 to 2020 were extracted. Figure 4-3 
shows a plot of the daily flows over the 10-year period.  Over that period the median daily 
flow was 650 ML/d (7.5 m3/s).   

The graph shows large flood flows which occur every 2 to 3 years, with peak flows of around 
30,000 ML/d (corresponding to 350 m3/s).  

Figure 4-4.  Daily Average Flow 2010 - 2020 
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In Section 4.1, it is established that over a six-hour tide, the tidal flow has a volumetric flow 
rate averaging 370 m3/sec.  The median daily river flow of 7.5 m3/s is only 2 per cent of the 
tidal flow and thus, although sufficient to cause a small degree of stratification in the estuary, 
it has little influence on the tidal water movement (except in the top of the estuary, near 
Latrobe). 

On the other hand, the river flood flow of 350 m3/s is about the same as the tidal flow.  Thus, 
during large floods, the seawater is pushed out of the estuary by the flood waters and the 
estuary is full of freshwater for a day or two. 

The daily flows were also plotted as a frequency distribution graph with a logarithmic scale 
applied to the flows on the X-axis, as shown in Figure 4-5. The graph shows the percentage 
frequency of each flow in the ten years of data. The median flow is 650 ML/d and the mean 
flow is 1,500 ML/d.  

The distribution shows that large river flows (more than 10,000 ML/d or 115 m3/s) occur for 
only 2 per cent of the time (about 7 days each year, on average). 

Figure 4-5. Frequency Distribution of Mersey River Flows 
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4.4 Stratification 
There is little routine monitoring data for vertical salinity profiles in the estuary.   Profiles are 
available from a survey on 24 June 2016 and they are summarised in Figure 4-6. 

The salinity plots show a part-saline (brackish) layer in the top layer of the estuary from 
1.5 m to 3 m depth, with seawater (at 35 ppt) at lower depths.   The depth of the freshwater 
layer decreases towards the mouth of the estuary. 

Turbidity varied over the depth, with high turbidity (20 to 30 NTU) near the surface, lower 
turbidity at the central depths in the profile (10 to 20 NTU) and higher turbidity near the bed 
of the estuary.  The upstream sites had higher turbidity than the downstream sites, 
suggesting the high turbidity levels were due to highly turbid freshwater flows during the 
sampling period.  

Figure 4-6.  Vertical Profiles of Salinity and Turbidity in Mersey Estuary (June 2016) 

 

Examination of the flow records in the Mersey River showed that there were high river flows 
with high turbidity flowing into the estuary during the period of sampling shown in Figure 4-6.   
Figure 4-7 shows daily flows in the Mersey River at Latrobe in June 2016.  There was a high 
flow rate (5,200 ML/d) on 24 June 2016. 

Figure 4-7.  Daily River Flow Rates on 24 June 2016 in Mersey River 
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Figure 4-8 shows hourly turbidity levels in the Mersey River at Latrobe in June 2016.  There 
was a high turbidity (around 50 NTU) in the river around the time of sampling.  Thus, the 
high turbidity measured in the estuary on 24 June 2016 was due to a high-turbidity river 
input. 

Figure 4-8.  Mersey River Turbidity Levels During WQ Profile Measurements 
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As shown in Figure 4-8, a more typical baseline river turbidity in June 2016 was 11 NTU. 

The likely stratification can be estimated from the ratio of river flow to tidal flow.  The median 
river inflow is 7.5 m3/s and the 2 to 3 year flood flow is around 350 m3/s.  As noted earlier, 
the median daily flow of 7.5 m3/s is only 2 per cent of the tidal flow and thus, would cause 
only a small degree of stratification in the estuary.  

On the other hand, the flood flow of 350 m3/s is about the same as the tidal flow.  Thus, 
during large floods the seawater is pushed out of the estuary by the flood waters and the 
estuary is full of freshwater for a day or two. 

During dredging, about half the loss of fine sediment occurs in the water column and the 
other half at the water surface.  If the estuary is stratified, the sediment released in the lower 
layer will settle to the bed and very little will mix upwards into the surface layer.   Thus, 
dredging during stratified conditions will result in lower visible turbidity (in the surface layer). 

However, if dredging occurs when the estuary is not stratified, there is full mixing over the 
vertical water column.   Thus, dredging during unstratified conditions will result in higher 
visible turbidity (in the surface layer).   For this assessment, it is assumed that the estuary is 
not stratified during the month of the proposed dredging program.   This is a conservative 
assumption as it results in the highest predicted surface turbidity levels 
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5 BACKGROUND TURBIDITY LEVELS 
Turbidity in the estuary was measured at two locations from 28 January 2020 to 18 February 
2020 at 15-minute intervals. The locations of the two loggers are shown in Figure 5-1.   

The first location was just upstream of the swing basin, to the north of the Devonport Yacht 
Club Jetty at a depth of 5 m on navigational marker 12. The first logger was located at 
latitude 41o 11.313’ S and longitude of 146o 22.055’ E.  

The second location was downstream of the swing basin at a depth of 7 m on navigational 
marker 9.  The second logger was located at latitude 41o 10.614’ S and longitude of 
146o21.893’ E.   

Figure 5-1.Turbidity Logger Locations 

 

 

Figure 5-2 shows the average daily NTU levels at the two monitoring sites over the survey 
period as well as the mean daily flow in the Mersey River recorded upstream of Latrobe over 
the same period.   Both sites recorded similar turbidity levels of 1.5 to 4 NTU.   Both sites 
follow the same trends indicating a strong relationship between the turbidity upstream and 
downstream of the swing basin.  
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Figure 5-2. Daily NTU Upstream and Downstream of Swing Basin 
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Figure 5-3 and Figure 5-4 show the average hourly NTU levels at the two sites over the 
survey period.  Both loggers show a strong tidal variation in turbidity, with high turbidity at 
low tide and lower turbidity at high tide.   This demonstrates that there is an increase in 
turbidity along the axis of the estuary from Bass Strait (low turbidity) to the river (higher 
turbidity).   

The downstream logger, nearest to Bass Strait, measured variations in turbidity from around 
0.7 NTU up to 3 NTU.  The upstream logger shows much larger variations ranging from 
0.7 NTU up to 5.5 NTU. 

Figure 5-3. Hourly Turbidity Downstream of Swing Basin 
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Figure 5-4. Hourly Turbidity Upstream of Swing Basin 
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To provide a perspective on turbidity levels over a longer time period, seven years of 
turbidity data from 2013 to 2020 was assessed. Figure 5-5 shows the variation in turbidity 
over the seven years.  When compared to Figure 4-4 it can be seen that there is a strong 
relationship between river flows and turbidity, with high turbidity measured during flood 
events. The median turbidity in the river is 5 NTU.  During flood periods, the turbidity is 
typically around 50 NTU and can reach over 500 NTU, although turbidity levels of that level 
are a rare event. 

Figure 5-5.  Turbidity in Mersey River from 2012 to 2019 
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The frequency distribution of the daily averaged data over the seven years was calculated 
and is plotted in Figure 5-6.  Most of the time, the turbidity in the river is between 2 NTU and 
20 NTU, with a median value of 5 NTU.   Very high turbidity occurs in large floods, with the 
99-percentile level being 67 NTU and the peak turbidity around 530 NTU. 

Figure 5-5.  Frequency Distribution of Mersey River Turbidity 
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Conclusion on Background Turbidity 

Based on the available evidence, it is estimated that background turbidity in the Mersey 
estuary is mostly in the range of 1 NTU to 5 NTU in the estuary near Bass Strait and 2 NTU 
to 10 NTU in the upper reach upstream of the Port, with higher levels at times of floods. 

 
Relationship between Turbidity and Suspended Solids 

A turbidity vs TSS calibration experiment was conducted by CEE in 2015 based on mud 
samples collected from the Port of Devonport between 2 May 2015 to 8 May 2015.  The 
results of the calibration experiment represent the relationship between the two water quality 
parameters. The five separate experiments showed the ratio of turbidity to suspended solids 
averages 1.1 (CEE, 2015). 
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6 HYDRODYNAMIC AND SEDIMENT MODEL 
This section describes the model used to predict sediment plumes during dredging, including 
the likely spatial and temporal extent of the plume. The model predicts the plume path and 
turbidity at various stages of the tide, and plots contours of turbidity at various stages of the 
tidal cycle, as the additional turbidity above the background levels. 

6.1 US Coastal Management System 
The model used to simulate hydrodynamics and sediment movement, mixing, flocculation 
and settling in the Mersey estuary, is the US Corps of Engineers Coastal Management 
Model (CMM).  For application at Devonport, the model was configured with four vertical 
layers and five sections across the estuary, with a longitudinal grid of 50 m. 

The tidal hydrodynamics module was used to simulate water movement (assuming an 
unstratified estuary) with flows dominated by the tides, and a constant river inflow of 7.5 m3/s 
(the median Mersey River flow).    

The sediment plume module was used to simulate the release, settling, and spread of 
suspended solids in the dredge plume over time.  The increment in turbidity above the 
background level was calculated assuming that 1 ppm suspended solids = 1.1 NTU (as per 
CEE turbidity vs TSS calibration, 2015). 

The results are presented as contours of the increase in turbidity in NTU at various stages of 
the tide cycle – peak spring flood tide, peak spring ebb tide, and also for neap flood and ebb 
tides.  

The parameters adopted for sediment characteristics, including the loss rate from the 
backhoe dredge and the barge, and settling velocities are described in the following 
sections.  

6.2 Sediment Release Rates 
It is assumed that the dredging will be carried out using a long excavator arm fitted with a 
large open bucket (of about 15 m3 capacity). The excavator will lift material in the bucket and 
deliver it to a waiting hopper barge which will transfer the material at a designated load-out 
area for transport to the nearby disposal site. Past observations have shown that sediments 
are released near the seabed due to the initial bucket excavation and movement. Further 
sediment release occurs as the bucket is lifted through the water column. Overflow and 
release also occur as the bucket breaks free of the water surface and drains.  

A smaller release occurs if there is overflow from the hopper barge, and where a second 
excavator reclaims sediment from the barge. Only fine sediments (<63μm in size) are 
considered “lost” (i.e. suspended into the water column), as coarser sediment (sand and 
gravels) will fall back to the bed and be recovered by subsequent dredge operations. 

Loss rates from dredging vary based on as the characteristics of the sediment, the size and 
type of bucket (i.e. open or closed), operator skill, presence of debris, current speed and 
depth of water (Hays & Wu 2001, Anchor Environmental 2003). Reported release rates 
range from 0.3 % to 3 % of the quantity dredged, with a mean of 2% (Sun et al, 2016). It is 
assumed that of this total, 1.5 % is released uniformly in the water column (as part of the 
excavation processes) and 0.5 % at the water surface (as part of the barge operations). 
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6.3 Sediment Settling Rates 
The International Organization for Standardization (ISO) standards for geotechnical 
investigation and testing, ISO 14688-1 and ISO 14688-2, define clay as less than 2 μm in 
size, silt between 2 and 63 μm, and sand between 63 μm and 2 mm. The sediment size 
distribution for the proposed Devonport dredging is summarized in Table 6-1.  The sum of 
the fine fractions (clay and silt) total 40 per cent of the material to be excavated.  Sand 
comprises 34 % and most is this is medium sand that will settle back to the seabed within 
100 m of the dredging location.  Gravel comprises 5 % and it will settle back to the seabed 
within 10 m of the dredging location. 

Table 6-1. Proportion of Sediment Size Fractions 

Material Type and Size 
Estimated Insitu 

Volume (m3) 
Proportion of 

total  
Clay (< 2 um) 5,600 12 % 

Silt (2 to 60 um) 13,500 28 % 
Sand 0.06 to 2 mm) 16,220 34 % 

Gravel (> 2 mm) 2,300 5 % 
Underlying weathered 

rippable rock 
9,900 21 % 

Estimated total 47,600 m3 100 % 

 
Dredging is expected to operate at a peak rate of 75 m3/hour (equivalent to 1,800 m3/day) so 
the release rate of fine sediment will be 900 kg/hour. Three different sediment fractions are 
used in the model.  The smallest fraction represents the 12 % of clay and the settling velocity 
is 0.05 mm/s.  The next two fractions represent the fine and medium silt, and each comprise 
14 % of the material dredged, with settling velocities of 0.12 mm/s and 0.5 mm/s.  These 
settling rates are consistent with those used in other dredging studies (Cardno, 2012, Sun et 
al, 2018).  Material is deposited on the sea bed when the shear stress at the base of the 
lowest layer (at the sea bed) is less than the critical shear stress of 0.1 N/m2. 

6.4 Flocculation 
Sand is non-cohesive, whereas silt and clay (fine sediments), are considered cohesive, 
although only clay provides physicochemical cohesion. For cohesive sediments, flocculation 
increases particle size and settling velocity, and this has been taken into account in the 
model.  Inter-particle attraction causes aggregation of sediment particles commonly called 
‘flocculation’ and the resulting aggregates are called ‘flocs’.  

There is a high concentration of suspended solids in the water column through which the 
bucket is operating.  This causes a density current that carries most of the suspended solids 
down to the seabed within an initial mixed zone of approximately 50 m diameter.  The CMM 
model simulates this density flow as a function of the water depth and current velocity in the 
upper layers of the water column at the location of the dredge. 

6.5 Model Simulations 
Dredging of clay and silt is expected to take three weeks, with the rock being removed in the 
fourth week.  The model simulated a three-week period of dredging over a spring tide 
followed by a neap tide, followed by a spring tide.  The predictions of the model are 
presented below for the peak spring and peak ebb tides conditions, as well as for the neap 
tide condition. 
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7 MODEL PREDICTIONS 
Figure 7-1 shows the plume extending from the dredging zone to Bass Strait at the peak of 
the ebb spring tide.    There is a small zone about 50 m diameter surrounding the dredge of 
210 NTU.   Coarse sediments (sand and clay) settle to the seabed within this zone.  Fine 
sediments flocculate and settle with distance along the plume,   

Within the eastern port zone, the surface turbidity is predicted to be around 20 NTU.  As the 
plume travels towards Bass Strait, the turbidity level decreases to 10 NTU about 800 m north 
of the dredging zone, and to 5 NTU about 1,500 m north of the dredging zone.  A barely 
detectible plume of 2 to 5 NTU will flow into Bass Strait from the entrance of the estuary.  
The natural background turbidity in the north section of the estuary is 1 to 5 NTU, so the 
plume may be difficult to distinguish by eye at the entrance to Bass Strait.  

Figure 7-1.   Predicted Plume Extent and Turbidity Levels on Peak Ebb Spring Tide 
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Figure 7-2 shows the plume extending from the dredging zone to the upper estuary at the 
peak of the flood spring tide.    There is a small zone about 50 m diameter surrounding the 
dredge of 210 NTU.   Coarse sediments (sand and clay) settle to the seabed within this 
zone.  Fine sediments flocculate and settle with distance along the plume,   

Within the eastern port zone, the surface turbidity is predicted to be around 20 NTU.  As the 
plume travels up the estuary towards Ambleside, the turbidity decreases to 10 NTU near the 
highway bridge, and to 5 NTU at Ambleside 1,800 m south of the dredging zone.  A barely 
detectible plume of 2 to 5 NTU will flow over the mudflats leading towards Latrobe. The 
natural background turbidity in the south section of the estuary is 2 to 10 NTU, so the plume 
may be difficult to distinguish by eye beyond Ambleside.  

Figure 7-2.   Predicted Plume Extent and Turbidity Levels on Peak Spring Flood Tide 
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Figure 7-3 shows the plume extending from the dredging zone to Bass Strait at the peak of 
the ebb neap tide.    There is a small zone about 50 m diameter surrounding the dredge of 
210 NTU.   Coarse sediments (sand and clay) settle to the seabed within this zone.  Fine 
sediments flocculate and settle with distance along the plume,   

Within the eastern port zone, the surface turbidity is predicted to be around 20 NTU.  As the 
plume travels towards Bass Strait, the turbidity level decreases to 10 NTU about 600 m north 
of the dredging zone, and to 5 NTU about 1,100 m north of the dredging zone.  A barely 
detectible plume of 2 to 5 NTU will reach Bass Strait near the entrance of the estuary.  The 
natural background turbidity in the north section of the estuary is 1 to 5 NTU, so the plume 
will be difficult to distinguish by eye at the entrance to Bass Strait.  

Figure 7-3.   Predicted Plume Extent and Turbidity Levels on Peak Ebb Neap Tide 
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Figure 7-4 shows the plume extending from the dredging zone to the upper estuary at the 
peak of the flood neap tide.    There is a small zone about 50 m diameter surrounding the 
dredge of 210 NTU.   Coarse sediments (sand and clay) settle to the seabed within this 
zone.  Fine sediments flocculate and settle with distance along the plume,   

Within the eastern port zone, the surface turbidity is predicted to be around 20 NTU.  As the 
plume travels up the estuary towards Ambleside, the turbidity decreases to 5 NTU near the 
highway bridge, and to 2 NTU near Ambleside 2,000 m south of the dredging zone.  An 
undetectable plume of 2 NTU will flow over the mudflats leading towards Latrobe. The 
natural background turbidity in the south section of the estuary is 2 to 10 NTU, so the plume 
will be difficult to distinguish by eye at Ambleside.  

Figure 7-4.   Predicted Plume Extent and Turbidity Levels on Peak Flood Neap Tide 
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8 ASSESSMENT OF RESULTS 
The larger sediment particles will deposit on the bed close to the source.  Finer particles will 
travel a kilometer or more from the source as they remain in suspension and settle slowly. 
As a result, fine sediments will be transported outside the zone of dredging operations and 
form an elongated turbid plume in the estuary.  The location and extent of the plume will be 
determined by the tidal currents.  

Based on the proposed dredging equipment and program, dredging of fine sediments will 
extend over three weeks.  During this period there will usually be high turbidity in the eastern 
part of the port, at around 20 NTU.   

A plume of elevated turbidity (based on a 5 NTU increment above background) will extend 
for 1,100 to 1,500 m north of the dredging zone and for 1,200 to 1,800 m to the south. This 
plume will be a noticeable increase above the background turbidity that is typically 1 to 5 
NTU on the north part of the estuary and 2 to 10 NTU in the south part of the estuary. 

Very high turbidity occurs in the upper estuary, and most likely throughout the estuary during 
large floods, with the 99-percentile turbidity level being 67 NTU and the peak turbidity around 
530 NTU.  Thus, turbidity caused by dredging is within the peak levels occurring naturally. 

In summary, the increase in turbidity during dredging is significant and will last for about 
three weeks, but is within the range experienced during high flood events in the estuary. 
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9 EFFECT ON STRUCTURES 
This section describes the effects of the dredging program (including the land reclamation) 
on marine and coastal processes, including wave patterns, sediment dynamics, currents and 
tidal flows, including any potential for sediment remobilisation.  

9.1 Effect on Wave Patterns 
The Port of Devonport is sheltered from swell waves in Bass Strait.  The 1.5 km passage 
down the Mersey estuary ensures that waves at the entrance to the estuary refract onto the 
sides of the estuary, as illustrated in Figure 9-1, and are of negligible height in the Port. As 
the proposed dredging does not change the entrance channel, it will have no effect on swell 
waves in the Port. 

Figure 9-1.   Refraction of Swell Waves from Bass Strait on Coast at Devonport 
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The second source of waves in the Port is wind waves generated in the estuary.  The 
Pierson-Moskowisk formula predicts that the height of wind waves in the Port under a 
consistent northerly wind of 40 km/hr would be 0.9 m.  There would not be any change in 
local wind-generated waves due to the dredging.  Thus, it is concluded that the proposed 
dredging would have no effect on wave patterns in the Port or the estuary. 

9.2 Effect on Currents 

Currents in the estuary are influenced mainly by the tides, but at times are also substantially 
influenced by major floods in the Mersey River. The dredging at Berth 3 will have negligible 
effects on the overall flows through the port, as it will not alter tidal conditions or the tidal 
prism in the upstream section of the estuary or flood flows in the Mersey River. 

The increase in depth and width around the eastern berth will create a slight increase in the 
cross-sectional area at the port and thus cause a minor decrease in the velocity of water that 
is moving through the port (see discussion below). However, the dredging is to take place 
below the LAT mark and therefore, will not impact the tidal prism of water that is moving in 
and out of the estuary with the tides. A cross section through Berth 3 at the stern of the ship 
(east to west) shows that an approximate area of 290 m2 of seabed is to be removed by 
dredging (see Fig 9-2). Thus, the cross-sectional area of the estuary will increase from 
4,791m2 to 5,081 m2. These changes correspond to a 6 per cent increase in the area for tidal 
flow.  However, as shown in Figure 3-3, the reclamation area immediately to the south of the 
dredged area will reduce the cross-sectional area of the estuary by about 5 per cent. 

Figure 9-2.   Cross Section Through Proposed Dredging in Port of Devonport 

 

The current speed distribution in Figure 4-2 shows the median current speed at mid-depth in 
the Port is 0.28 m/s.  The effect of the dredging and reclamation will be a minor increase in 
current speed adjacent to the reclamation – from 0.28 to 0.30 m/s, and a minor decrease in 
current adjacent to the dredging– from 0.28 to 0.27 m/s.  Overall, the effect on current speed 
in the channel will be negligible.   
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9.3 Effect on Sediment Movement  
The sediment load down the Mersey River is equivalent to about 51,000 t/yr which is carried 
into the estuary with the flow in the river. Approximately half the sediment load is flushed 
through the port with the flood waters or deposited on the mudflats. There is an additional 
5,000 t/yr of sand (approximately) that is driven into the port from the ocean with the tides. 
Thus, there is around 30,000 t/yr of sediment settling in the port.   

At low tide, the approximate surface area of the bed in the estuary from the entrance at Bass 
Strait to Latrobe is around 4,130,000 m2.  Thus, 30,000 t/yr spread out evenly over the bed 
of the Port would correspond to around 1.09 cm/yr of sediment accumulation. 

The reclamation site will impact the sediment distribution as a small area of the port is filled 
in and the total bed area is reduced. The total reclamation area is 9,700 m2; however, this 
includes the existing ramp, so the net area of reclamation is smaller (around 7,500 m2).  

With the reclamation area filled, the area of the bed is reduced to around 4,122,500 m2.  
With the same average input of sediment, 30,000 t/yr spread out evenly over the slightly 
smaller bed of the Port would correspond to around 1.092 cm/yr of sediment accumulation. 
In practice, sediment will accumulate more rapidly in deeper areas.  Dredging a deeper 
pocket at Berth 3 with a depth to 8.6 m (to chart datum) will provide a slightly deeper zone in 
the south of the port and sediment may accumulate there slightly faster than average. 

Figure 9-3 shows the relationship between erosion and deposition for sediment of various 
sizes, as a function of the flow velocity in cm/s.  As shown in Figure 4-2, the flow velocity 
near the bed has a median speed of 0.28 m/s but ranges up to 0.7 m/s.  Thus, recently 
deposited clay and silt will be transported up and down the estuary until the material has 
formed a consolidated layer.  

Overall, however, there is expected to be little to no change in sediment transport through 
the estuary or in sediment accumulation in the Port due to the dredging at Berth 3. 

Figure 9-3.   Threshold of Motion of Fine Sediment  
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10 CONCLUSIONS 
The proposed dredging at the southern end of Berth 3 in Devonport will entail the removal of 
47,600 m3 of material from within the berth pocket to a design depth of -8.35 m (relative to 
Chart datum, which is 1.95 m below AHD or close to lowest astronomical tide).  The material 
comprises 37,600 m3 of clay, silt, sand and gravel, and 9,900 m3 of weathered dolerite rock.   
The dredging will remove the clay, silt and sand over approximately three weeks, and one 
week to remove the weathered rock. Most of the material will be reused for reclamation and 
filling of land within the Port environs.   

Dredging will be carried out by an excavator with a large bucket at a rate of about 75 m3/hr.   
The larger sediment particles will deposit on the bed close to the source.  Finer particles will 
travel a kilometer or more from the source as they remain in suspension and settle slowly. 
As a result, fine sediments will be transported outside the zone of dredging operations and 
form an elongated turbid plume in the estuary.  The location and extent of the plume will be 
determined by the tidal currents.  

Based on the proposed dredging equipment and program, dredging of fine sediments will 
extend over three weeks.  During this period there usually will be high turbidity in the eastern 
part of the port, at around 20 NTU.   

A plume of elevated turbidity (based on a 5 NTU increment above background) will extend 
for 1,100 to 1,500 m north of the dredging zone and for 1,200 to 1,800 m to the south. This 
zone will be noticeable in relation to the background turbidity that is typically 1 to 5 NTU on 
the north part of the estuary and 2 to 10 NTU in the south part of the estuary. 

Very high turbidity occurs in the upper estuary, and most likely throughout the estuary, 
during large floods, with the 99-percentile turbidity level being 67 NTU and the peak turbidity 
during rare events around 530 NTU.  The increase in turbidity caused by dredging is 
significant but within the range experienced during high flood events in the estuary. 

The Port of Devonport is sheltered from swell waves in Bass Strait.  The 1.5 km passage 
down the Mersey estuary ensures that waves at the entrance to the estuary refract onto the 
sides of the estuary, as illustrated in Figure 9-1, and are of negligible height in the Port. As 
the proposed dredging does not change the entrance channel, it will have no effect on swell 
waves in the Port.  There will be negligible change in the height of wind-generated waves. 

Currents in the estuary are influenced mainly by the tides, but at times also by major floods 
in the Mersey River. The dredging at Berth 3 will have negligible effects on the overall flows 
through the port along Mersey River, as it will not alter tidal conditions or the tidal prism in 
the upstream section of the estuary or flood flows in the Mersey River. 

The increase in depth and width around the eastern berth will create a slight increase in the 
cross-sectional area at the port and thus cause a minor decrease in the velocity of water that 
is moving through the port.  The effect of the dredging and reclamation will be a minor 
increase in current adjacent to the reclamation – from 0.28 to 0.30 m/s, and a minor 
decrease in current adjacent to the dredging – from 0.28 to 0.27 m/s.  Overall, the effect on 
current speed in the channel will be negligible. 

The dredging and reclamation will marginally reduce the bed area in the port with a potential 
increase in the rate of sediment accumulation from 1.09 cm/yr to 1.092 cm/yr. Overall, 
however, there is expected to be little to no change in sediment transport through the 
estuary or sediment accumulation in the Port due to the dredging at Berth 3. 
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1. Background and scope 
Tasmanian Ports Corporate Pty Ltd (Tasports) has engaged GHD Pty Ltd (GHD) to provide technical advice and 
support associated with the proposed Port of Devonport – Devonport East Dredging and Reclaim program (the 
program). More specifically, the GHD scope is to address components of Environment Protection Authority 
Tasmania (EPA Tasmania) Project Specific Guidelines for Preparing an Environmental Impact Statement, 
primarily - Key Issue 2: Sediment Quality.  

‘The site’ investigation area is defined as the area of seabed within sections of Devonport East Berth 3, proposed 
to be dredged to accommodate berthing of a larger vessels. It is noted that the original proposed dredged area 
defined in mid 2019 was subsequently modified in late 2019 to include a larger area requiring dredging.  

This technical review has primarily been conducted by Peter Topliss, EIANZ Certified Site Contamination 
Specialist.  
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2. Methodology 
The following key stages of preparing technical advice included: 

– Review of [stage one] in-situ sediment characterisation (Marine Solutions 2019 0F

1) 
– Review of the revised dredged area defined in Dredge Management Plan (Tasports 2021 1F

2) 
– Develop a sampling and analysis plan for the revised dredged area (GHD 2020 2F

3) 
– Conduct preliminary investigations into disposal/reuse options for excess dredged material requiring off-site 

disposal 
– Review findings of additional [stage two] in-situ sediment characterisation (Marine Solutions 20203F

4) 
– Preparation of a summary report addressing sediment quality, reported herein 

3. Key characteristics of the proposed 
dredged material 

The current Dredge Management Plan (Tasports 2021) identifies a total proposed dredge volume of 34,350 m3 of 
sediments and an additional 11,550 m3 of rock. These volumes include over-dredging contingency volumes.  

The marine sediments to be dredged are comprised of interbedded layers of sand, gravel, silt and clay. Based on 
geotechnical bores conducted in the western margins of the proposed dredge area silty and clayey SAND tend to 
dominate the upper 5 to 7 metres, underlain by sandy CLAY (Tasports 2019 geotechnical logs). Bedrock was 
identified during recent field investigation, exposed at surface at the toe of the embankment in the southern section 
of the dredge area. This might suggest that the thickness of overlying sediments within the proposed dredge area 
may be substantially thinner than encountered in the bores along the western margins.  

  

 
1 Marine Solutions (2019) Devonport East Reconfiguration Dredging and Reclamation, Sediment Sampling and Analysis Report, dated 6 
November 2019  
2 Tasports (2021) 6A0000 – Devonport Quaylink Dredge Management Plan – Berth 3E, dated July 2021 
3 GHD (2020) Devonport East Reconfiguration Project, Additional Dredge Material Sampling & Analysis Plan, dated 28 February 2020 
4 Marine Solutions (2020) Devonport East Reconfiguration Dredging and Reclamation Sediment Sampling and Analysis Report, Extended 
Dredge Area, dated May 2020 
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4. Key analytical findings  

4.1 Stage one sediment characterisation (September 
2019) 

The key findings of the initial sediment characterisation program conducted by Marine Solutions in September 
2019 (in the context of temporary storage and reuse) are summarised below. The sampling program provided a 
good geographical coverage of the proposed dredged area (initial extent), and screening of a broad range of 
potential analytes of concern suitable for the site-specific conditions. Field observations identified no discernible 
odour from any of the cores. 

For the purposes of disposal/reuse the analytical results are compared to EPA Tasmania classification 
(Information Bulletin 1054F

5), and national criteria (ASC NEPM 20135F

6) for potential reuse in commercial/industrial 
settings. In summary the analytical results found: 

– Metals – Majority of samples concentrations within ranges classified as ‘Fill material – Level 1’. Four of the 
total twenty (20) samples contained manganese and/or chromium (total) concentrations at the lower range of 
‘Low level contaminated soil – Level 2’  

– Total petroleum hydrocarbons (TPH C10-C40) – trace concentrations, not approaching the criteria 
– Volatile petroleum hydrocarbons BTEX6F

7 and TPH C6-C9 – all concentrations less than the laboratory’s limit of 
reporting (LOR) 

– Organophosphorus and organochlorine pesticides (OP/OCs) – all concentrations less than the laboratory’s 
LOR 

– Organotin compounds (Tributyltin) – all concentrations less than the criteria 
– Polychlorinated biphenyls (PCBs) – all concentrations less than the laboratory’s LOR 
– Polynuclear aromatic hydrocarbons (PAHs) – trace concentrations, not approaching the criteria 
– Acid sulfate soils (ASS) – acid neutralizing capacity greatly exceeds the potential acidity indicating a low 

probability to generate ASS 

No analyte concentration was above or even approaching the national criteria for reuse on commercial/industrial 
land use settings (ASC NEMP 2013). In addition, all concentrations of petroleum hydrocarbons were below the 
ecological screening criteria and management limits presented in ASC NEPM. Analytical results are summarised 
in Attachment A and compared to the relevant classification criteria.  

4.2 PFAS as a potential contaminant on concern 
A review has been conducted into the potential for per- and poly-fluoroalkyl substances (PFAS) to be considered 
as a potential contaminant of concern for the purposes of dredge material management. Peter Topliss has 
conducted state wide audits of potential sources of PFAS for two of the main stakeholders in Tasmania (TasFire 
and Tasports) and has conducted PFAS assessments at a number of airport sites in Tasmania. From this body of 
work it has become apparent that three overarching factors are to be considered when assessing potential PFAS 
risk. While it is acknowledged low concentrations of PFAS are likely a ubiquitous feature of urban waterways, the 
potential risk increases where: 

1. There is the presence of a direct source on or adjacent to the site (i.e. commonly petroleum fire-fighting 
infrastructure) 

2. An up-gradient source site has been subject to extended periods of fire-fighting training to generate notable 
PFAS loading in soil, resulting in notable down-stream migration in surface water and groundwater (i.e. 
airports and regional fire training centres), and 

 
5 Environment Protection Authority Tasmania (2018) Information Bulletin No.105 - Classification and Management of Contaminated Soil for 
Disposal 
6 ASC NEPM (2013) National Environmental Protection (Assessment of Sit Contamination) Measure – Health Investigation Levels for Soil 
Contaminants, Commercial/Industrial settings (HIL-D) 
7 Benzene; toluene, ethylbenzene, xylenes 
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3. The receiving environment (typically a water body) is freshwater and not subject to mass dilution (i.e. 
creek/river and farm dams) 

The state-wide PFAS audit of Tasports port based infrastructure did not identify any storage or historical use of 
aqueous film forming foam (AFFF) fire-fighting infrastructure on any part of the Devonport East site. This includes 
land immediately adjacent to or surrounding the proposed dredge area. There are bulk fuel storage facilities on the 
opposing shoreline from the proposed dredge area, both directly opposite and further up-stream. While both will 
currently and historically have had fire-fighting infrastructure likely containing PFAS, it is unlikely they would be 
subject to notable use (i.e. infrequent monitor testing only).  

Additionally, the catchment up-stream of the site does not contain any identified fire-fighting training facilities 
(airport or regional fire training facility). The main mitigating factor in assessing potential PFAS risk is the 
significant dilution factors occurring in the semi-diurnal tidal flushing of the Mersey Estuary at this location.  

In conclusion, there are insufficient drivers to identify PFAS as at notable potential contaminant of concern within 
the proposed dredge material, and as such there is insufficient risk to consider PFAS screening necessary for this 
program.  

4.3 Stage two sediment characterisation (April 2020) 
The trigger for conducting additional sediment characterisation (stage two) was in response to modification and 
expansion of the proposed dredge area. The stage one characterisation program had identified a high level of 
material homogeneity and minimal contamination. However, it was assessed that additional sediment 
characterisation of the extended dredge area was necessary to fill the data gap and guide management of the 
material during dredging, temporary storage and ultimate reuse/disposal.  

The findings of stage one were used to design the sampling and analysis plan for stage 2. The principle objectives 
of which were to obtain good geographical coverage of the new dredge area, focusing on key analytes of concern. 
Consequently the stage 2 investigation primarily focused on metals, tributyltin and acid sulfate soils, but also 
included a range of petroleum hydrocarbons. In summary the analytical results found: 

– Metals – Consistent with stage one findings, the sample concentrations fell within ranges classified as ‘Fill 
Material – Level 1’ and ‘Low level contaminated soil – Level 2’  

– Volatile petroleum hydrocarbons BTEX7F

8 and TPH C6-C9 – all concentrations less than the laboratory’s LOR 
– Organotin compounds (Tributyltin) – all concentrations less than the criteria with the exception of a single 

elevated results (S7). The remaining sample concentrations were within the same range as stage one 
– Polynuclear aromatic hydrocarbons (PAHs) – trace concentrations, not approaching the criteria 
– Acid sulfate soils (ASS) – acid neutralizing capacity greatly exceeds the potential acidity indicating a low 

probability to generate ASS 

No analyte concentration was above or even approaching the national criteria for reuse on commercial/industrial 
land use settings (ASC NEMP 2013). 

While there was some geographical deviation from the sampling and analysis plan (i.e. due to access constraints 
and ground conditions) there remains sufficient lateral distribution to inform the overall objectives of the program. 
Analytical results are summarised in Attachment A and compared to the relevant classification criteria. 

  

 
8 Benzene; toluene, ethylbenzene, xylenes 
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5. Sediment quality 

5.1 Characterisation program 
The combined findings of both stages of in-situ sediment sampling summarised above provide a valuable 
foundation of data in understanding the potential management requirements for reuse/disposal.  It is 
acknowledged that the sampling density was not intended to meet minimum standards for final characterisation 
(i.e. currently 20% of 1:250 m3) at this time. However, based on the very high degree of analytical homogeneity 
across the dredge area and the relatively low contaminant concentrations, this provides sufficient confidence to 
inform appropriate reuse/disposal options. It is a requirement of future stages of the dredge material management 
program to conduct confirmatory characterisation sampling and analysis once the dredge sediment is land based, 
and before final reuse/disposal is selected (i.e. during temporary storage). This is in line with EPA 
recommendations for ex-situ sampling over in-situ sampling for soils that are to be excavated later for disposal. 

While the lateral distribution of sample locations provide good geographic coverage of the proposed dredged area, 
there have been limitations in obtaining samples from deeper lithologies (i.e. to the full depth of proposed 
dredging). The primary reason limiting sample penetration depth has been refusal on gravels and more competent 
ground below the shallow sediments. While this remains a data gap in dredge material characterisation, it is 
considered a lower risk outcome that can be managed within later stages of the program. This is primarily because 
it is not unreasonable to anticipate lower potential contaminant risk in undisturbed deeper sediments and 
underlying weathered bedrock compared to shallow unconsolidated material. In effect, if residual contaminants 
were to be present they would be more likely to have been detected in the shallow sediments (i.e. upper 1-2 
metres depth), where catchment deposition is more likely. Any residual risk associated with the underlying dredge 
material will be assessed via the aforementioned additional confirmatory characterisation sampling, to be 
conducted during dredge material temporary storage.  

5.2 Analytical characterisation 
The two stages of sediment characterisation have identified the key contaminants of concern (which drive residual 
risk and material classification) which are select metals, tributyltin and potential acid sulfate soils. Screening of 
petroleum hydrocarbons (including BTEX compounds, TPH and PAH), pesticides and PCBs did not identify them 
as contaminants of concern within the dredge material. It is acknowledged that some level of additional screening 
of these analytes will still be required during final confirmatory characterisation sampling.  

In respect of metals, approximately 75% of samples were classified as ‘Fill material – Level 1’ with concentrations 
of chromium, manganese and nickel within the lower range of ‘Low level contaminated soil – Level 2’. While there 
was no obvious trend in the lateral distribution of Level 2 vs Level 1 material within the dredge footprint, this does 
not preclude the opportunity to segregate the material as part of the future Waste Management Plan. This is 
particularly relevant where there is potential for significantly greater volumes of Level 1 material in the underlying 
deeper sediments and weathered bedrock. 

In respect of tributyltin, only one sample contained elevated concentrations marginally above Level 2 maximum 
total concentrations (S7 – 76.9 mg/kg). This concentration is considered an outlier, with all other samples falling 
within a very narrow range between 0.5 and 2.7 mg/kg (average 1.0 mg/kg). In the context of the isolated nature of 
this sample result, the absence of a likely source located in the immediate area (vessel maintenance jetty or 
similar), and the additional evidence presented by Marine Solution (2020) regarding the previous comprehensive 
investigations, the conclusion that it likely represents an isolated paint flake (from a marine vessel) is credible. This 
anomalous data should not be used to characterise the broader dredge material volume, but rather taken into 
consideration in the risk assessment of final reuse/disposal option. The process of additional screening of 
tributyltin will still be required during final confirmatory characterisation sampling to provide additional evidence to 
support this conclusion.  
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In respect of the potential for the material to generate acid sulfate soils, the Actual Acidity (i.e. the soluble and 
exchangeable acidity in the sediments, as quantified by the Titratable Actual Acidity) was below the laboratory limit 
of reporting indicating that there is no readily releasable store of acidity in the sediments. In terms of potential 
acidity, the chromium-reducible sulfur results ranged from 0.06 to 0.88 % S, indicating that the sediments contain 
enough sulfide bearing minerals to produce acid should they come in contact with oxygen, however the acid 
neutralizing capacity of all the sediment samples significantly exceeds the potential acidity indicating that there is 
enough naturally occurring buffering capacity to consume any acid that is produced. In summary, there is a low 
probability of acid sulfate soil developing due to oxidation of the sediments due to dredging.  

Based on the analytical evidence provided through the stage one and stage two in-situ characterisation programs, 
the material could be managed as either segregated Level 1 and Level 2 material, or as a combination of both 
where dredging methodology does not allow for effective segregation.  
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6. Temporary storage and reuse/disposal 

6.1 Temporary storage (on-site) 
Based on the in-situ characterisation findings presented herein, Tasports and GHD reviewed various options for 
reuse or disposal. Where possible, dredge material will be reused within the port redevelopment program, in 
accordance with the hierarchy of waste management options. However due to the likely geotechnical limitations of 
unconsolidated sediments, reuse within the onsite reclamation area may be mostly limited to rock and competent 
material. In the event sediments are to be considered for reuse in the reclamation area they will be subject to 
further characterisation prior to reuse. 

As a result, a component of the dredge material will require off-site reuse/disposal. Regardless of the final off-site 
option selected there will be a need for temporary on-site storage prior to reuse/disposal. On-site storage is to 
serve two objectives of 1) dewatering and 2) to allow for additional confirmatory characterisation sampling, and 
possible segregation based on classification. Temporary storage off-site is only to be considered as a back-
up/contingency option, if required, and would be subject to additional prior regulatory approval. The process 
requires the dredge material to be progressively sequenced in batches through dredging, on-site dewatering and 
then on-site temporary storage and segregation, as required.  

The Dredge Management Plan identifies that the unconsolidated dredge material is to be temporality stockpiled 
within “bund walls formed from clean material lined with geofabric to capture fine sediment”. The location is 
identified within the southern section of the port land (Figure 3, Tasports 2021) on an area of hardstand. The 
design will include surface water collection and storage retention to control and manage any potential turbidity 
issues during sustained rainfall events. Settlement in the retention area will be optimised by the use of silt screens 
and/or baffles.  It is noted that the initial stage of the marine dredge process utilises a barge or long reach 
excavator, which will remove free water. Consequently stormwater collection is a contingency measure for periods 
where sustain rainfall notably exceeds evaporation rates. In the event stormwater discharge is required, monitoring 
will be conducted to confirm acceptable turbidity levels in the retention area prior to release to the estuary. Routine 
inspections of the stormwater system will be conducted daily and all stockpiled materials monitored for potential 
generation of acid sulfate soil conditions. Weekly pH checks of the retention water will be undertaken to detect any 
potential acidification. In the event that pH levels are detected below 6.5 (ideal range 6.5-8.5) in the retention 
pond, pH testing in drainage and runoff areas will be re- tested to determine action. Appropriate contingencies in 
accordance with the TASSMG will be applied.  

As the dredge material will be controlled to avoid direct sediment migration into the adjacent estuary, the residual 
risks associated with potential contamination of stormwater (i.e. via dissolved contaminants and very fine 
particulates) are negligible. This is primarily as the contaminant concentrations are sufficiently low and that even 
during dredging the material represents ‘a low risk to the marine environment’ (Marine Solutions 2020). The 
material also represents a negligible risk to human health (for site workers), again due to the low contaminant 
levels identified.  
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The temporary stockpiles of sediment are likely to have low level odour associated with sulfides and organics, due 
to their relative low concentrations in the current testing results. The location of the stockpiles is within an industrial 
zoned area but it is acknowledged that residential properties are located east of the port. It is anticipated that due 
to the exposure to prevailing winds, this will result in rapid mixing and odours are expected to dissipate to 
undetectable concentrations fairly quickly. For contingency purposes, Tasports will engage with local residents to 
identify such potential aspects in advance of the works program. A full communications and consultation strategy 
is being implemented by Tasports Corporate Affairs to ensure all stakeholder communication around this project is 
managed effectively and in a timely manner. Dust management is anticipated to be a low risk for the site, as the 
majority of stockpiles will retain sufficient moisture, but that additional water can be easily applied to control 
potential dust emissions under dry and/or wind conditions. Routine inspections of the sediment storage areas will 
be conducted daily and all stockpiled materials monitored for potential odour and dust aspects.  

6.2 Groundwater conceptual model 
A review of the Tasmanian Groundwater Information Access Portal does not identify any registered groundwater 
extraction bores within 500 metres of the proposed on-site temporary storage area. The conceptual model for both 
local and regional groundwater is summarised as follows: 

– Regionally groundwater in the area will be predominantly recharged from rainfall on the small catchment to 
the east of the port, with local topography raising to ~60mAHD (agricultural land adjacent to East Devonport 
residential area) 

– The topography of the broader area will likely mirror groundwater flow such that the land generally falls to the 
west towards the Mersey River estuary, and flow directions are anticipated to be approximately perpendicular 
to the estuary shoreline 

– It is anticipated that groundwater beneath the site will be less than 5 metres below surface and have a 
relatively low gradient as the site and immediately up-gradient land is low-lying. The groundwater level will be 
subject to both seasonal and tidal variance with the former likely to have a greater influence on change in 
levels; 

– The freshwater aquifer will discharge directly to the estuary, but as it nears the shoreline (i.e. beneath the site) 
it will be subject to the typically complex relationships in the mixing zone between denser saline estuary water 
and less dense freshwater aquifer. This commonly results in a freshwater wedge overlying the more dense 
saline water 

– In the absence of identified groundwater users in the area of the site, the main receptors associated with 
potential groundwater contamination (if present) are ecology receptors in the Mersey River estuary itself 

In summary, the groundwater flow beneath both the temporary storage area and reclamation area will be 
perpendicular to the coastline, discharging directly to it, but subject to notable dilution at the point of discharge due 
to the large volume mixing zone/turnover in the tidal estuary. The risk to groundwater under both dredging and on-
site temporary storage scenarios is considered negligible as there is limited potential to generate contaminated 
leachate. As such there is no requirement to install groundwater monitoring bores associated with temporary 
storage or reclamation using dredge sediments.  

6.3 Reuse/disposal (on and/or off-site) 
Temporary storage of unconsolidated material is required prior to final reuse/disposal, primarily to allow for 
additional confirmatory characterisation sampling once the material is dewatered. This additional characterisation 
sampling is to confirm the final soil classification and any options for segregation of Level 1 from Level 2 material 
(i.e. collection of samples at a frequency at or exceeding 1:250m3, and in accordance with Information Bulletin 
105). Following assessment of the final unconsolidated material classifications a separate process will be initiated 
to seek regulatory approval for any off-site reuse/disposal of the unconsolidated material. Competent material 
(coarse fractions and rock) and some fines are to be reused within the reclaim once fines have been subject to 
confirmation characterisation sampling. 

In the context of the large volume of material requiring disposal and the likely final classification as a mixture of 
Level 1 and Level 2 material the final reuse/disposal options identified are: 

1. Reuse on-site within the East Devonport Port reclamation works 
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2. Reuse on an alternative Tasports commercial/industrial property (Devonport Airport) 
3. Disposal at the Dulverton Regional Waste Depot (licensed to accept Level 2 material) 

 

In accordance with Tasports sustainability principles and taking into consideration that the EPA encourages 
effective waste management by promoting options including re-use, where appropriate, reuse options are 
preferred compared to direct disposal to landfill. 

As identified, all options require prior ‘in-principal’ regulatory approval before proceeding (and subject to final 
reuse/disposal approval). It is anticipated that a proportion of the dredged material (including fines) will be suitable 
for reuse on-site within the reclamation area. The following two key conditions are to be considered for reclamation 
activities. Firstly, the material (subject to additional confirmation sampling) is to be statistically similar in 
contaminant characteristics to the existing in-situ analytical testing program, and therefore represent negligible 
increase in potential contamination risk to the adjacent estuary environment. Secondly, the dredge material fines 
that are geotechnically suitable for use in the reclaim are to be reused within a controlled area of the reclamation 
footprint (i.e. within an enclosed rock bund area and contained within a lined geofabric enclosure) in order to 
minimise the risk of physical erosion/migration of material into the adjacent receiving environment.  

It is likely that not all dredged material can be reused on-site and therefore the preferred reuse scenario for the 
remainder is at Tasport’s Devonport Airport. This reuse option it to be conducted under a detailed ‘Waste 
Management Plan’. This will be prepared by a suitably qualified environmental consultant (i.e. via Regulation 21 
approval process, and in consultation with the relevant Local Government authority). Transport of the dredge 
material will be via a transport business holding a current relevant approval for the material. The Waste 
Management Plan will include development of a conceptual site model, including assessment of all potential 
receptors and migration pathways such as surface water, groundwater as well as potential odour and dust 
management.  

This off-site reuse option is considered as having a low and acceptable level of risk as the airport has identified 
available land that excludes sensitive environments such as wetlands and agricultural areas, and sufficient buffer 
distance to adjacent receptors. The assessment is also made in the context that the majority of dredged material 
will likely be classified as Level 1 – Fill Material. For comparative purposes, when comparing the sediment 
concentrations against more sensitive land use settings, all concentrations were below ‘recreational’ land use 
criteria (HIL-C). In addition, all samples were below the most stringent criteria ‘residential’ (HIL-A) with the 
exception of one metal concentration in one sample of a total of thirty (30) samples analysed. Sample ‘EB3_SE’ 
contained 138 mg/kg total chromium against a conservatively applied Chromium (VI) criteria. It is noted that the 
ProUCL 95% upper confidence limit for the chromium data set is 73 mg/kg, below the residential criteria of 100 
mg/kg.  

In respect of off-site disposal options preliminary discussions have been undertaken at both off-site locations, and 
‘in-principle’ agreement to accept the material has been provided, subject to appropriate regulatory approvals. 
While temporary storage is anticipated to be undertaken on-site, both off-site locations have capacity to hold the 
material in a temporary but secure and controlled location to allow for confirmatory sampling, if required. All on-site 
and off-site locations also have capacity to allow for potential segregation of material (i.e. Level 1 vs Level 2), 
where the dredging methodology and sequence supports this approach. 

7. Conclusion 
This assessment has been prepared using a risk-based approach to determine suitable preferred reuse options, 
and in accordance with the principles of the waste management hierarchy in order to make better use of 
resources. Determination of the potential contamination aspects of the dredge material (and its associated risks to 
human health and/or the environment) are based on a strong foundation of in-situ analytical characterisation 
events. These events produced highly consistent and complementary datasets with a high degree of analytical 
homogeneity across the proposed dredged area. The proposed dredged material is identified as having low levels 
of residual contaminants and therefore represents a low risk to human health and the environment during dredging 
and supports reuse under a range of different scenarios.  



 

GHD | Tasmanian Ports Corporation Pty Ltd | 12518375 | Devonport East Reconfiguration Project  10 
This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, this draft document 
must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft document. To the maximum extent permitted 
by law, GHD disclaims any responsibility or liability arising from or in connection with this draft document. 

The controls required to manage the material within the Dredge Management Plan are relatively non-complex and 
easy to implement/manage, and proportional to the low risk of environmental pollutants and associated impacts.  

In order to address the (low) potential for variability in the analytical characterisation of the material throughout 
dredging activities a program of ex-situ confirmatory testing is to be used during temporary on-site stockpiling to 
provide confidence in the suitability of the final reuse/disposal option.  

In summary, the extent of prior analytical characterisation, and proposed mitigation controls provides a suitable 
level of confidence to direct the program to minimise potential risks to human health and/or the environment during 
dredging, and in selection of the preferred reuse option.  

8. Limitations 
This report: has been prepared by GHD for Tasmanian Ports Corporation Pty Ltd and may only be used and 
relied on by Tasmanian Ports Corporation Pty Ltd for the purpose agreed between GHD and the Tasmanian 
Ports Corporation Pty Ltd as set out in this report. 

 

GHD otherwise disclaims responsibility to any person other than Tasmanian Ports Corporation Pty Ltd arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed 
in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described throughout this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

 

GHD has prepared this report on the basis of information provided by Tasmanian Ports Corporation Pty Ltd and 
others who provided information to GHD, which GHD has not independently verified or checked beyond the 
agreed scope of work. GHD does not accept liability in connection with such unverified information, including 
errors and omissions in the report which were caused by errors or omissions in that information. 

 

GHD has not been involved in the preparation of the Environmental Impact Statement (EIS) document and has 
had no contribution to, or review of the EIS other than this report prepared by GHD. GHD shall not be liable to any 
person for any error in, omission from, or false or misleading statement in, any other part of the EIS document. 
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Table 1a: Sediment Analytical Summary ‐ Tasports East Devonport

Sample date:
Sample ID: EB3_1 EB3_2 EB3_3a EB3_3b EB3_3c EB3_4 EB3_5 EB3_6 EB3_6d EB3_7 EB3_8 EB3_9 EB3_9d EB3_10a EB3_10b EB3_10c EB3_NE EB3_NW EB3_SE EB3_SW S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 IB105‐L1^ IB105‐L2* NEMP HIL‐D@

Units LOR

Aluminium mg/kg 50 22000 14200 13600 12600 11700 14300 13000 12700 24000 13200 13000 11300 11300 11700 11900 13600 34900 10400 9810 8220 4500 8170 8520 15100 18300 18100 10900 12200 11800 13900 ‐ ‐ ‐
Iron mg/kg 50 32400 25800 24800 22900 21900 35400 24000 22200 38200 24200 24700 22500 21900 23000 26100 22800 66500 19600 17600 16300 7300 18200 18400 44000 40600 40300 30500 26700 26000 25200 ‐ ‐ ‐
Antimony mg/kg 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 ‐ ‐ ‐
Arsenic mg/kg 1 13.3 14.2 13.4 12.3 13.2 17.8 12.8 14.3 8.97 17.3 13.4 14.5 11.3 16.4 15.8 15.6 14.1 11.7 8.46 12.6 3.55 7.63 7.88 11.1 7.01 14.5 10.7 11.4 11.5 12.9 20 200 3000
Cadmium mg/kg 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.1 <0.1 <0.1 <0.1 0.1 <0.1 0.2 <0.1 <0.1 <0.1 <0.1 3 40 900
Chromium mg/kg 1 62.2 44 45.4 37.9 37.4 56.6 39.5 38.8 31 69 41.4 41.4 28.8 38 37.8 38.4 42.2 40.1 138 32.6 13.6 32.3 32.8 71.6 74.8 68.2 51.6 42.1 44.3 42.5 50 500 3600
Copper mg/kg 1 24.9 16.5 15.1 14.2 13.5 20.1 14.5 13.7 12 27.2 15.1 15.1 10.8 14.1 13.5 13.6 15.7 14.8 48.9 11.9 13 9.7 7 28.6 35.2 31.2 12.6 18.3 9.1 16.4 100 2000 240000
Cobalt mg/kg 0.5 14.9 10.6 9.3 9.2 8.6 13.9 9.3 7.7 7.2 15.9 8.5 9.2 5 7.7 7.6 8 11.8 8.6 50.4 7.3 3.8 7.8 6.4 26 39.2 19.5 12.7 11.2 8.7 10.3 100 200 4000
Lead mg/kg 1 21.4 19.4 17.9 16.1 17.8 26.3 17.9 19.1 13.9 29.2 20.3 19.3 15.5 19.8 20 20.1 19.1 17.7 14.5 15.1 10.2 7.2 3.6 14.9 12.4 23.6 10 17.6 4.2 17.7 300 1200 1500
Manganese mg/kg 10 683 265 217 217 198 233 269 193 230 526 204 212 144 158 165 175 311 195 366 165 56 126 119 307 731 266 272 181 147 175 500 5000 60000
Nickel mg/kg 1 38.6 26.9 31.3 23.5 24.2 42.9 23.8 24.8 16.6 43.6 26.3 25.2 15.2 23.7 24.1 23.6 30.9 24.7 165 20.2 11.8 25.6 22.4 73.4 82.5 59.2 34 29.9 27.7 26.9 60 600 6000
Selenium mg/kg 0.1 1.5 1.3 1 1.1 1.2 1.7 1.2 0.9 0.6 1.8 1 1.2 0.4 1.1 1 1.2 1.1 0.9 3.2 1 0.3 0.6 0.9 1.5 1.7 1.8 0.8 1.2 1.3 1.3 10 50 10000
Silver mg/kg 0.1 0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.1 0.3 0.1 0.1 0.1 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.3 0.3 0.1 0.2 0.2 0.3 0.1 0.3 0.1 0.2 10 180 ‐
Vanadium mg/kg 2 68.4 51.8 46.7 46 45.1 76.1 47.6 44.3 32.8 75.5 46.9 49.5 34 47 47.4 48.5 50.4 43.6 116 38.4 12.8 44.7 29.3 81.9 70.2 85 53.7 51.8 38.2 48.9 ‐ ‐ ‐
Zinc mg/kg 1 78.7 66.9 67.9 57.3 60.1 91.5 59.8 61.4 47.9 101 77.3 66.4 48 64.3 64.6 64 107 64.3 103 51.1 39.5 38.3 24.5 83.9 76.4 97.3 50.6 73.1 29 73.3 200 14000 400000
Mercury mg/kg 0.01 0.07 0.07 0.07 0.1 0.06 0.16 0.06 0.06 0.08 0.1 0.08 0.07 0.09 0.07 0.07 0.07 0.08 0.06 0.07 0.05 0.01 0.03 0.01 0.09 0.05 0.14 0.03 0.07 0.02 0.07 1 3 730

Tributyltin µgSn/kg 0.5 1 1.1 0.6 0.8 2.7 2 1.2 0.8 ‐ 0.7 1.5 1.2 ‐ 1.1 1.4 1.1 1.1 0.8 0.5 1.2 0.6 0.7 <0.5 2.1 0.7 1.7 76.9 0.8 <0.5 1.2 5ug/kg 50ug/kg ‐

C6 ‐ C9 Fraction mg/kg 3 ‐ 3 ‐ 3 3 3 3 ‐ ‐ ‐ ‐ 3 ‐ 3 3 3 3 ‐ ‐ 3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 65 650 ‐
Benzene mg/kg 0.2 ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ ‐ ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 1 5 ‐
Toluene mg/kg 0.2 ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ ‐ ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 1 100 ‐
Ethylbenzene mg/kg 0.2 ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ ‐ ‐ 0.2 ‐ 0.2 0.2 0.2 0.2 ‐ ‐ 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 3 100 ‐
Total Xylenes mg/kg 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 0.5 ‐ ‐ ‐ ‐ 0.5 ‐ 0.5 0.5 0.5 0.5 ‐ ‐ 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 14 180 ‐
C10 ‐ C14 Fraction mg/kg 3 ‐ 6 ‐ 3 6 6 6 ‐ ‐ ‐ ‐ 8 ‐ 6 6 8 6 ‐ ‐ 3 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
C15 ‐ C28 Fraction mg/kg 3 ‐ 30 ‐ 17 32 30 37 ‐ ‐ ‐ ‐ 68 ‐ 23 30 23 60 ‐ ‐ 23 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
C29 ‐ C36 Fraction mg/kg 5 ‐ 45 ‐ 34 50 40 47 ‐ ‐ ‐ ‐ 106 ‐ 39 41 42 85 ‐ ‐ 42 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
C10 ‐ C36 Fraction (sum) mg/kg 3 ‐ 75 ‐ 51 82 70 84 ‐ ‐ ‐ ‐ 182 ‐ 62 71 73 145 ‐ ‐ 65 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 1000 5000 ‐

Naphthalene µg/kg 5 10 8 9 7 6 7 9 9 ‐ 9 10 8 ‐ 10 10 8 12 11 5 8 <5 <5 <5 <5 <5 6 <5 7 <5 8 ‐ ‐ ‐
2‐Methylnaphthalene µg/kg 5 5 5 5 5 5 5 5 5 ‐ 5 5 5 ‐ 5 5 5 5 5 5 5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 ‐ ‐ ‐
Acenaphthylene µg/kg 4 5 5 5 4 5 5 5 5 ‐ 5 5 5 ‐ 5 5 5 5 4 4 4 <4 <4 <4 <4 <4 <5 <4 <4 <4 <5 ‐ ‐ ‐
Acenaphthene µg/kg 4 5 5 5 4 5 5 5 5 ‐ 5 5 5 ‐ 5 5 5 5 4 4 4 <4 <4 <4 <4 <4 <5 <4 <4 <4 <5 ‐ ‐ ‐
Fluorene µg/kg 4 5 5 5 4 5 5 5 5 ‐ 5 5 5 ‐ 5 5 5 5 4 4 4 <4 <4 <4 <4 <4 <5 <4 5 <4 <5 ‐ ‐ ‐
Phenanthrene µg/kg 4 13 16 20 21 16 18 13 12 ‐ 13 16 10 ‐ 29 12 17 21 10 11 6 6 6 <4 12 8 17 8 27 <4 16 ‐ ‐ ‐
Anthracene µg/kg 4 5 5 5 5 5 5 5 5 ‐ 5 5 5 ‐ 9 5 5 5 4 4 4 <4 <4 <4 <4 <4 5 <4 7 <4 <5 ‐ ‐ ‐
Fluoranthene µg/kg 4 32 23 39 27 30 38 27 22 ‐ 29 29 21 ‐ 40 25 27 40 23 23 9 13 15 <4 22 17 37 28 46 <4 38 ‐ ‐ ‐
Pyrene µg/kg 4 34 23 38 27 31 39 28 23 ‐ 30 28 20 ‐ 40 26 27 41 22 22 10 14 15 <4 23 16 37 25 43 <4 37 ‐ ‐ ‐
Benz(a)anthracene µg/kg 4 32 23 35 19 26 30 25 19 ‐ 21 23 21 ‐ 31 33 25 33 21 22 8 6 12 <4 20 14 28 16 27 <4 37 ‐ ‐ ‐
Chrysene µg/kg 4 34 23 44 18 35 29 34 22 ‐ 25 27 22 ‐ 32 45 25 44 24 35 9 5 12 <4 24 14 43 16 21 <4 40 ‐ ‐ ‐
Benzo(b+j)fluoranthene µg/kg 4 28 25 44 18 31 31 33 23 ‐ 23 30 24 ‐ 31 38 27 44 26 27 4 5 9 <4 21 15 33 18 26 <4 34 ‐ ‐ ‐
Benzo(k)fluoranthene µg/kg 4 31 19 22 18 18 21 22 18 ‐ 18 16 16 ‐ 18 30 17 23 19 11 4 <4 5 <4 9 7 16 8 8 <4 14 ‐ ‐ ‐
Benzo(e)pyrene µg/kg 4 18 13 22 11 17 17 16 12 ‐ 13 14 13 ‐ 15 22 13 23 13 13 5 <4 6 <4 11 8 18 9 12 <4 18 ‐ ‐ ‐
Benzo(a)pyrene µg/kg 4 36 26 40 22 33 32 29 23 ‐ 23 26 24 ‐ 29 43 25 40 22 23 10 5 11 <4 20 15 34 16 25 <4 35 80 2000 40000
Perylene µg/kg 4 104 89 49 27 34 55 36 55 ‐ 32 44 58 ‐ 68 34 28 39 35 20 56 5 12 7 80 15 40 14 26 21 32 ‐ ‐ ‐
Benzo(g.h.i)perylene µg/kg 4 24 18 31 16 24 24 23 17 ‐ 18 20 19 ‐ 21 30 18 28 14 14 6 4 10 <4 16 12 26 14 22 <4 28 ‐ ‐ ‐
Dibenz(a.h)anthracene µg/kg 4 7 5 8 4 5 6 5 5 ‐ 5 6 5 ‐ 5 8 5 8 4 4 4 <4 <4 <4 <4 <4 6 <4 4 <4 6 ‐ ‐ ‐
Indeno(1.2.3.cd)pyrene µg/kg 4 20 15 26 13 19 20 18 14 ‐ 13 16 15 ‐ 16 26 14 22 12 12 6 <4 7 <4 14 9 23 10 16 <4 23 ‐ ‐ ‐
Coronene µg/kg 5 5 5 7 5 6 5 5 5 ‐ 5 5 5 ‐ 5 6 5 7 5 5 5 <5 <5 <5 <5 <5 6 <5 6 <5 6 ‐ ‐ ‐
Sum of PAHs µg/kg 4 428 331 434 253 336 372 318 269 ‐ 272 310 271 ‐ 389 388 271 430 256 237 133 63 120 7 272 150 375 182 328 21 372 20000 40000 4000000

Notes:
^ denotes: EPA Tasmania Information Bulleting No. 105 Classification and management of contaminated soil for disposal ‐ Maximum total concentrations ‐ Fill Material (Level 1)
* denotes: EPA Tasmania Information Bulleting No. 105 Classification and management of contaminated soil for disposal ‐ Maximum total concentrations ‐ Low level contaminated soil (Level 2)
@ denotes: National Environment Protcction (Assessment of Site Contamination) Measures 2013, Health Based Investigation Levels ‐ Commercial/Industrial land use setting 

Polynuclear Aromatic Hydrocarbons

Sep‐19 Apr‐20

Total Metals

Criteria

Petroleum Hydrocarbons



Table 1b: Sediment Analytical Summary ‐ Tasports East Devonport

Sample date:
Sample ID: EB3_1 EB3_2 EB3_3a EB3_3b EB3_3c EB3_4 EB3_5 EB3_6 EB3_6d EB3_7 EB3_8 EB3_9 EB3_9d EB3_10a EB3_10b EB3_10c EB3_NE EB3_NW EB3_SE EB3_SW S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 IB105‐L1^ IB105‐L2* NEMP HIL‐D@

Units LOR

4.4`‐DDD µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
4.4`‐DDE µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
4.4`‐DDT µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Aldrin µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐
Dieldrin µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐
alpha‐BHC µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
alpha‐Endosulfan µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
beta‐BHC µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
beta‐Endosulfan µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
cis‐Chlordane µg/kg 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 0.25 ‐ ‐ 0.25 ‐ ‐ 0.25 0.25 ‐ ‐ ‐ ‐
delta‐BHC µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Endosulfan (sum) µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ 2000000
Endosulfan sulfate µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Endrin µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ 100000
Endrin aldehyde µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Endrin ketone µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
gamma‐BHC µg/kg 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 0.25 ‐ ‐ 0.25 ‐ ‐ 0.25 0.25 ‐ ‐ ‐ ‐
Heptachlor µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ 50000
Heptachlor epoxide µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Hexachlorobenzene (HCB) µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ 80000
Methoxychlor µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ 2500000
Oxychlordane µg/kg 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ ‐ ‐ ‐
Sum of DDD + DDE + DDT µg/kg 0.5 0.62 ‐ 0.5 ‐ 0.5 0.5 ‐ 0.5 ‐ 0.5 0.5 0.5 ‐ ‐ 0.5 ‐ ‐ 0.5 0.5 ‐ 2000 200000 3600000
Total Chlordane (sum) µg/kg 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 0.25 ‐ ‐ 0.25 ‐ ‐ 0.25 0.25 ‐ ‐ ‐ 530000
trans‐Chlordane µg/kg 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 ‐ 0.25 ‐ 0.25 0.25 0.25 ‐ ‐ 0.25 ‐ ‐ 0.25 0.25 ‐ ‐ ‐ ‐
Azinphos Methyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Bromophos‐ethyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Carbophenothion µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Chlorfenvinphos (E) µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Chlorfenvinphos (Z) µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Chlorpyrifos µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ 2000000
Chlorpyrifos‐methyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Demeton‐S‐methyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Diazinon µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Dichlorvos µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Dimethoate µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Ethion µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Fenamiphos µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Fenthion µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Malathion µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Monocrotophos µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Parathion µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Parathion‐methyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Pirimphos‐ethyl µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐
Prothiofos µg/kg 12 12 ‐ 12 ‐ 12 12 ‐ 12 ‐ 12 12 12 ‐ ‐ 12 ‐ ‐ 10 10 ‐ ‐ ‐ ‐

Aroclor 1016 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1221 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1232 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1242 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1248 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1254 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Aroclor 1260 µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6
Total Polychlorinated biphenyls µg/kg 15.6 31.2 31.2 31.2 15.6 31.2 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 ‐ 31.2 31.2 31.2 31.2 15.6 15.6 15.6 2000 20000 7000

Notes:
^ denotes: EPA Tasmania Information Bulleting No. 105 Classification and management of contaminated soil for disposal ‐ Maximum total concentrations ‐ Fill Material (Level 1)
* denotes: EPA Tasmania Information Bulleting No. 105 Classification and management of contaminated soil for disposal ‐ Maximum total concentrations ‐ Low level contaminated soil (Level 2)
@ denotes: National Environment Protcction (Assessment of Site Contamination) Measures 2013, Health Based Investigation Levels ‐ Commercial/Industrial land use setting 
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Table 1c: Sediment Analytical Summary ‐ Tasports East Devonport

EB3_1 EB3_2 EB3_3a EB3_3b EB3_3c EB3_4 EB3_5 EB3_6 EB3_6d EB3_7 EB3_8 EB3_9 EB3_9d EB3_10a EB3_10b EB3_10c EB3_NE EB3_NW EB3_SE EB3_SW S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
Acid sulfate soil
pH KCl (23A) pH Unit 0.1 8.8 8.9 9 8.7 8.9 8.7 9 9 ‐ 8.6 9 8.9 ‐ 8.9 8.9 8.9 8.9 9 8.3 8.7 9.2 9.3 8.8 8.7 8.4 8.7 9 8.9 8.7 8.9
Titratable Actual Acidity (23F) mole H+ / t 2 2 2 2 2 2 2 2 2 ‐ 2 2 2 ‐ 2 2 2 2 2 2 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
sulfidic ‐ Titratable Actual Acidity (s‐23F) % pyrite S 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 ‐ 0.02 0.02 0.02 ‐ 0.02 0.02 0.02 0.02 0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chromium Reducible Sulfur (22B) % S 0.005 0.541 0.515 0.398 0.359 0.341 0.743 0.308 0.305 ‐ 0.345 0.391 0.461 ‐ 0.388 0.348 0.356 0.39 0.38 0.065 0.399 0.201 0.211 0.882 0.627 0.162 0.726 0.14 0.402 1.32 0.365
acidity ‐ Chromium Reducible Sulfur (a‐22B) mole H+ / t 10 338 321 248 224 213 463 192 190 ‐ 215 244 287 ‐ 242 217 222 244 237 40 249 125 132 550 391 101 453 88 250 822 228
Acid Neutralising Capacity (19A2) % CaCO3 0.01 20.5 21.2 29.2 20.5 21.8 21.6 27 31.1 ‐ 17.5 27.9 25.6 ‐ 31.4 33 32.4 24.7 31.7 6.5 9.85 10.6 11.2 10.4 16.5 13.3 19.2 14.7 25.6 15.7 25.2
acidity ‐ Acid Neutralising Capacity (a‐19A2) mole H+ / t 10 4100 4240 5840 4090 4360 4320 5400 6210 ‐ 3500 5580 5110 ‐ 6270 6590 6470 4930 6330 1300 1970 2110 2230 2080 3290 2650 3840 2940 5120 3140 5050
sulfidic ‐ Acid Neutralising Capacity (s‐19A2) % pyrite S 0.01 6.57 6.8 9.36 6.56 6.99 6.93 8.65 9.95 ‐ 5.62 8.95 8.19 ‐ 10 10.6 10.4 7.9 10.1 2.08 3.15 3.38 3.58 3.34 5.27 4.25 6.16 4.72 8.22 5.04 8.09
ANC Fineness Factor 0.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 ‐ 1.5 1.5 1.5 ‐ 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Net Acidity (sulfur units) % S 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 ‐ 0.02 0.02 0.02 ‐ 0.02 0.02 0.02 0.02 0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Net Acidity (acidity units) mole H+ / t 10 10 10 10 10 10 10 10 10 ‐ 10 10 10 ‐ 10 10 10 10 10 10 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Liming Rate kg CaCO3/t 1 1 1 1 1 1 1 1 1 ‐ 1 1 1 ‐ 1 1 1 1 1 1 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Net Acidity excluding ANC (sulfur units) % S 0.02 0.54 0.52 0.4 0.36 0.34 0.74 0.31 0.3 ‐ 0.34 0.39 0.46 ‐ 0.39 0.35 0.36 0.39 0.38 0.06 0.4 0.2 0.21 0.88 0.63 0.16 0.72 0.14 0.4 1.32 0.36
Net Acidity excluding ANC (acidity units) mole H+ / t 10 338 321 248 224 213 463 192 190 ‐ 215 244 287 ‐ 242 217 222 244 237 40 249 125 132 550 391 101 453 88 250 822 228
Liming Rate excluding ANC kg CaCO3/t 1 25 24 19 17 16 35 14 14 ‐ 16 18 22 ‐ 18 16 17 18 18 3 19 9 10 41 29 8 34 6 19 62 17
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