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1. Introduction and background 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to the Minister for the Environment on the environmental factors 
relevant to a proposal by LandCorp to develop the Albany Protected Harbour. 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to 
report to the Minister for the Environment on the outcome of its assessment of a 
proposal.  The report must set out: 
• the key environmental factors identified in the course of the assessment; and 
• the EPA’s recommendations as to whether or not the proposal may be implemented, 

and, if the EPA recommends that implementation be allowed, the conditions and 
procedures to which implementation should be subject. 

 
The EPA may include in the report any other advice and recommendations as it sees fit. 
 
The EPA was advised of the proposal in July 2006.  Based on the information provided, 
the EPA considered that while the proposal had the potential to have an effect on the 
environment, the proposal, as described, could be managed to meet the EPA’s 
environmental objectives.  Consequently it was notified in The West Australian 
newspaper on 17 July 2006 that, subject to preparation of a suitable Environmental 
Protection Statement (EPS) document, the EPA intended to set the level of assessment 
at EPS. 
 
The proponent has prepared the EPS document which accompanies this report: Albany 
Protected Harbour Development, Environmental Protection Statement (Strategen, 
2008).  The EPS document sets out the details of the proposal, potential environmental 
impacts and appropriate commitments to manage those impacts.  The EPA notes that 
the proponent has consulted with relevant stakeholders.  
 
The EPA considers that the proposal can be managed to meet the EPA’s environmental 
objectives, subject to the EPA’s recommended conditions being made legally binding. 
 
The EPA therefore has determined, under section 40 of the EP Act, that the level of 
assessment for the proposal is EPS, and this report provides the EPA advice and 
recommendations in accordance with section 44 of the EP Act. 

2. The proposal 
LandCorp proposes to construct a boat harbour for commercial and recreational craft 
through the expansion of the existing Albany Town Jetty with a breakwater that will 
shelter a 6.6 hectare (ha) area of water (Figure 1).  
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Figure 1: Albany Protected Harbour Development Layout 
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The proposal will include: 
• provision for approximately 130 boat pens that will be built in two stages with 

Stage 1 comprising about 74 boat pens and Stage 2 the remainder; 
• a total of 3.4 ha of reclamation within Princess Royal Harbour (PRH) which 

includes: 
− reclamation of 0.3 ha adjacent to the Albany Foreshore Redevelopment area to 

create a marina edge wall (sea wall and revetment); 
− reclamation of about 0.85 ha for fishing industry hardstand, including a sea 

wall and revetment, fishing industry wharf, jetty with fuel and sullage pump-
out facilities; 

− construction of two breakwaters with a total footprint of 2.25 ha, one to widen 
and extend the existing Albany Town Jetty (1.8 ha) and one internal cutoff 
breakwater (0.45 ha), which will separate the boat harbour from the existing 
tug boat harbour; 

• excavation of the harbour area using earthmoving equipment working from a land 
based excavator from a series of temporary sand platforms.  Total excavation will 
include around 15,000 cubic metres (m) of sediment over an area of 1.4 ha to give a 
maximum depth of -2.8 m AHD; 

• public fishing platform with disabled access; and 
• public boat ramps, rubbish collection and trailer parking. 
 
Material excavated from the harbour will be used in the reclamation and construction of 
the fishing industry area.  All excavated natural sediment (i.e. not the imported sand for 
the platform) will be placed above the watertable in the fishing industry hardstand area.  
Any material that is found does not meet geotechnical specifications will be taken to 
landfill. 
 
The proposal is designed to complement LandCorp’s Albany Foreshore Redevelopment 
Project, which will create a tourism and entertainment precinct on the adjacent 
foreshore area.  The Albany Foreshore Redevelopment Project was assessed by the EPA 
in 1995 (Bulletin 800) and the EPA reported on a section 46 change to conditions in 
November 2006 (Bulletin 1241), to apportion the environmental responsibilities 
between two separate proponents (LandCorp and the City of Albany).  
 
The key components of this proposal (the Protected Harbour) are summarised in 
Table 1. 
 
Table 1:  Summary of Key Proposal Characteristics 
Element Description 
Boat harbour 
Capacity Approximately 130 boat pens, with approximately 74 pens in the 

first stage and the remainder when there is demand. 
Boat harbour depth Excavated to -2.8 metres AHD  
Protected water area Not more than 6.6 hectares 
Excavated sediment Not more than 15,000 cubic metres 
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Element Description 
Area excavated outside proposed 
seawalls 

Not more than 1.4 hectares 

 Disposal of excavated material Used in land reclamation within the proposal. 
Excavated material to be placed above the watertable in the 
fishing industry hardstand area; and if geotechnically unsuitable, 
excavated material will be taken to a licensed landfill site. 

Breakwaters, reclamation on eastern side of breakwater, groyne, fishing industry reclamation 
Total reclamation and breakwaters 
area 

Not more than 3.4 hectares 

Reclamation area fill material Excavated material from onsite and imported sand fill from a 
local licensed sand pit. 

Breakwater material Quarried rock core (granite or ferricrete) and quarried granite 
armour. 

Seagrass disturbance 
Seagrass loss Not more than 1.6 hectares (approximately 0.111 hectares at 90% 

cover and 1.436 hectares at <20% cover).  Total area of seagrass 
meadow loss, is equivalent to 0.3 hectares of 75% cover seagrass. 

Seagrass Rehabilitation  
Area of replanting at a density to 
achieve 75% cover in 10 years 

Not less than 0.4 hectares, within Princess Royal Harbour. 

 
The potential impacts of the proposal are discussed by the proponent in the EPS 
document (Strategen, 2008). 

3. Consultation 
The Protected Harbour is adjacent to the Albany Foreshore Redevelopment and both are 
parts of the overall Albany Waterfront Development.   
 
The City of Albany went through numerous public consultation processes to develop 
the Structure Plan for the Albany Waterfront Project which it adopted in May 2006.  
The Draft Precinct Plan and detailed Design Guidelines for the Albany Waterfront area 
were released for public comment in July 2006.   
 
In 2006 a Community Reference Group was formed to provide community input into 
the Albany Waterfront Project.  This group was involved in the development of the 
Structure Plan and Precinct Plan and will continue to be consulted during the 
environmental assessment and construction phases of the project. 
 
Consultation specifically about the Protected Harbour was also carried out with the 
Albany Environment Centre, the Department of Water (DoW) and the Conservation 
Council in July 2006, with ongoing consultation with the Department of Environment 
and Conservation’s (DEC’s) Marine Ecosystems Branch. 
 
The main issues raised during consultation were: 
• water quality during construction and operation; 
• seagrass loss; 
• heritage values of the Albany Town Jetty; 
• potential contamination; and  
• traffic.   
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The proponent’s response to the issues raised by stakeholders was to undertake the 
following studies to investigate key areas of concern: 
1. Water quality and sediment quality sampling and analysis to establish a baseline for 

monitoring and investigate the potential for contamination in the area to be 
excavated. 

2. Ecological risk assessment to determine the potential impacts of contaminants in 
groundwater, stormwater and sediments on the marine ecosystem.  

3. Circulation and flushing study to assess the flushing characteristics of the project 
and determine any impact of the project on circulation patterns in Princess Royal 
Harbour (PRH). 

4. Benthic habitat mapping to provide up to date information on the extent and density 
of seagrass meadows in PRH. 

5. Coastal processes investigation to determine the processes that influence the small 
pocket of beach west of the town jetty and predict the impact that the development 
would have on the beach alignment and stability. 

6. Traffic study to assess the effect of the project on local traffic volumes. 
7. Archaeological assessment and management plan to provide expert advice on the 

protection of maritime archaeological and heritage values of the Albany Town Jetty 
and surrounds. 

 
Section 4.1 of the EPS (Strategen, 2008) details the agencies, groups and organisations 
consulted, the comments received and the proponent’s response. 
 
Based on the information provided, the EPA considers that the consultation process has 
been appropriate and that reasonable steps have been taken to inform the community 
and stakeholders on the proposed Protected Harbour. 

4. Key environmental factors 
It is the EPA’s opinion that the following key environmental factors relevant to the 
proposal require evaluation in this report: 
(a) marine water quality; 
(b) sediment quality; and 
(c) seagrass. 
 
The key environmental factors are discussed in Sections 4.1 - 4.3.  The description of 
each factor shows why it is relevant to the proposal and how it will be affected by the 
proposal.  The assessment of each factor is where the EPA decides whether or not a 
proposal meets the environmental objective set for that factor. 
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4.1 Marine water quality  

Description 
The water quality of PRH deteriorated in the 1970s and 1980s, largely due to the 
disposal of waste water from the woollen mills, fertiliser factory, vegetable and fish 
processing factories, a meatworks and a sewage treatment works. 
 
As a result of concerns about the environmental health of the Albany Harbours (PRH 
and Oyster Harbour) the Department of Conservation and Environment conducted an 
Albany Harbours Environmental Study in 1988-89 which formed the basis of the EPA’s 
recommendations to address the environmental problems in the harbours (EPA Bulletin 
412, 1990). 
 
In 1984, the western end of PRH was closed to fishing due to lead and mercury 
contamination.  The direct discharge of effluent from the fertiliser factory stopped in 
1984 and changes were made to the dyeing process at the woollen mill to reduce 
contaminant outputs following the release of EPA Bulletin 412.  Since this time, the 
water quality in PRH has improved and the closed portion of the harbour was reopened 
in 1992.   
 
Historical water quality monitoring in PRH has focussed on nutrient-related effects, 
especially the growth of phytoplankton, measured as chlorophyll a levels.  The 
chlorophyll a concentrations measured in PRH since 1980, show that water quality 
appears to have improved.  
 
Water quality monitoring for the preparation of the EPS was undertaken collaboratively 
with the DoW in 2005/6.  The results of this monitoring show that nutrient-related water 
quality is very good; chlorophyll a levels are similar to King George Sound; dissolved 
oxygen levels are generally above 80%; there is very little stratification, and water 
clarity was good.   
 
The waters of the Protected Harbour are generally well mixed by winds and tides.  No 
rivers discharge into PRH and the only freshwater input comes from groundwater, 
surface runoff and direct rainfall.  Nutrient inputs to waters at the project site are a 
result of groundwater discharge and catchment runoff through stormwater drains.  
Section 5 of the EPS (Strategen, 2008) provides further details. 

Assessment 
The EPA’s environmental objective for this factor is to ensure that emissions do not 
adversely affect environmental values of PRH or the health, welfare and amenity of 
people and land uses by meeting statutory requirements and acceptable standards. 
 
The construction of the breakwater is likely to alter the current water movement and 
reduce the water exchange within the sheltered harbour which in turn will cause a 
reduction in water quality through reduced dilution of nutrient and contaminant inputs 
(e.g. sullage spills from boats, groundwater and stormwater).  It is further noted that 
during construction there is the potential for short-term water quality impacts through 
increased turbidity. 
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The EPA notes that the proponent has considered this proposal in accordance with the 
environmental management framework developed for the waters of Cockburn Sound 
(Government of Western Australia, 2005).  This framework is consistent with the 
State’s water quality management framework (Government of Western Australia, 
2004), based in turn on the National Water Quality Management Strategy.  The 
framework requires identification of the environmental values (EVs) of a region, the 
environmental quality objectives (EQOs) or management goals needed to protect EVs, 
and environmental quality criteria (EQC). 
 
It is also noted that the proponent has established water quality EQCs for the site and 
has undertaken modelling to demonstrate the extent to which the proposal can meet 
these in PRH and in the Protected Harbour.   
 
Based on precedents in the Cockburn Sound State Environment Policy (SEP), the 
waters of PRH have been classified a High Protection Zone and the waters within the 
Protected Harbour a Moderate Protection Zone. 
 
The proponent is confident that the high level of ecological protection will be achieved 
in waters outside the Protected Harbour, and the EPA notes that Environmental Quality 
Guidelines (EQGs) and Environmental Quality Standards (EQSs) for chlorophyll a 
levels will be met for waters within the High Protection Zone.  It is noted, however, that 
EQGs for chlorophyll a within the Protected Harbour (i.e. within the Moderate 
Protection Zone) will not be met, although it is anticipated EQSs will be met within the 
Protected Harbour, indicating that Environmental Quality Objectives (EQOs) will also 
be met and therefore Environmental Values (EVs) protected. 
 
In assessing the proposal the EPA notes that the predicted flushing times for the 
Protected Harbour were modelled and the harbour is expected to flush within 3.5 to 6 
days throughout the year.  This timeframe is considered acceptable and it is anticipated 
that the operational impacts of the Protected Harbour will be small and the Protected 
Harbour will have little effect on circulation patterns within PRH.  It is further 
anticipated that the Protected Harbour will be managed to ensure no adverse effect on 
social and ecological environmental values of the Protected Harbour and the broader 
waters of PRH. 
 
In addition, it is noted that a risk assessment of potentially toxic substances in 
groundwater and stormwater to the marine environment was undertaken and results 
indicate the level of groundwater dilution is sufficient to ensure relevant guidelines for 
the protection of marine biota (ANZECC/ARMCANZ 2000) are met.  Hence 
contaminants in the groundwater and stormwater discharging to the site do not represent 
a significant ecological risk to the marine waters of PRH. 
 
Whilst it is recognised that generation of some turbidity during construction is 
unavoidable, the EPA notes that reclamation will be performed behind constructed 
seawalls and all excavation will be undertaken within an area surrounded by a silt 
curtain, which will reduce water quality effects on the harbour. 
 
The EPA notes the proponent has committed to monitoring water quality during 
construction and operations.  Construction management measures proposed include: 
water quality monitoring against pre-defined trigger levels (e.g. for turbidity); 
excavating behind a silt curtain; and use of clean materials with minimal fines content 
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for the construction of the breakwater.  During ongoing operation of the Protected 
Harbour stormwater drainage will be managed and options exist to artificially enhance 
mixing (i.e. pumping), undertake nutrient stripping using macroalgae, and further 
examination and management of contaminant sources if triggers are not met (see 
Section 5.4 of the EPS for further details). 
 
With regard to monitoring and management measures, the EPA considers that 
contingency measures should be implemented in the event that EQGs are not met and 
that Ministerial conditions be imposed to ensure appropriate monitoring and 
management measures are applied to ensure the EVs of the Protected Harbour and PRH 
are protected.  In addition, monitoring and management measures should include 
contingency measures and specified management actions to be implemented during 
operations if water quality problems arise to ensure the environmental quality 
immediately outside the marina is not compromised by water exiting the marina into 
PRH (see Recommended Ministerial Condition 8).   
 
Whilst it is recognised that contaminants in the groundwater and stormwater 
discharging to the site do not represent a significant ecological risk to the marine waters 
of PRH it is also recommended that mercury in water is tested and monitored during 
construction and operations (see Recommended Ministerial Condition 6). 
 
As the waters of PRH come under the provisions of the Waterways Conservation Act 
1976, the proponent will need to obtain a licence from the DoW to undertake project 
activities. 

Summary  
Having particular regard to: 
• the proponent’s management measures as described in the EPS; and 
• Recommended Ministerial Conditions 6 and 8 to ensure the environmental values of 

the Protected Harbour and PRH are protected by meeting statutory requirements and 
acceptable standards;  

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective for this factor. 

4.2 Sediment quality 

Description 
In 1983, fish from PRH were found to contain elevated levels of mercury.  Subsequent 
investigations identified contamination of sediments in the western end of PRH with 
mercury (and to a lesser extent lead) due to effluent discharge from CSBP’s fertiliser 
works. This led to the cessation of the effluent discharge in 1984 and closure of the 
western end of the harbour between 1984 and August 1992 (Strategen, 2008). 
 
Following closure of the effluent discharge the mercury levels in fish were closely 
monitored by the Department of Fisheries (DoF).  By 1992 the levels of mercury in fish 
had declined to below the maximum permitted concentration for human consumption, 
and the western end of PRH was re-opened to fishing (Francesconi & Lenanton, 1992 
cited in Strategen 2008). 
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The shallow parts of the Protected Harbour will be deepened to between 2.3 to 2.8 m 
below AHD.  A total of approximately 15,000m3 of sediment will be excavated and 
used as compacted fill to create the hardstand area in the fishing industry reclamation 
area.  All unsuitable material (from a geotechnical viewpoint) will be transported off-
site for disposal to a licensed landfill site. 
 
Detailed investigations of sediment contaminant levels and acid sulphate soil (ASS) 
potential have been undertaken (Section 8.1 of the EPS) within the proposed area for 
excavation and the material has been deemed suitable for reclamation works, with 
regard to contaminant levels (Oceanica, 2008). 

Assessment 
The EPA’s environmental objective for this factor is to ensure that disturbance of 
sediment does not result in the release of contaminants that adversely affect 
environmental values or the health, welfare and amenity of people and land uses by 
meeting statutory requirements and acceptable standards. 
 
The EPA notes that excavation and the use of excavated sediment in reclamation has the 
potential to affect either environmental or human health through the release of 
contaminants contained in the marine sediment or through human contact with the 
excavated sediment. 
 
In assessing this factor, the EPA noted that preliminary analysis of investigations 
undertaken for the Protected Harbour and foreshore area indicated that heavy metals, in 
particular mercury could have been an issue of concern in the sediments.  Although the 
data presented did not necessarily indicate there was a problem with lead and/or 
mercury contamination, the methodology applied in collecting and analysing the data at 
the commencement of the assessment process did not provide enough evidence to 
demonstrate that issues of concern would not arise. 
 
Accordingly, and because of previous contamination within PRH and the need for the 
EPA to have a high degree of confidence that risks to the environment are as low as 
possible, an independent consultant was engaged to review the preliminary analysis. 
 
Based on this review undertaken by Greenward Consulting (2008a), the proponent was 
requested to: 
• undertake further detailed investigation into the risks associated with lead and 

mercury levels in sediments, focussing on the bioavailability of these metals and 
their potential to mobilise during construction via suspension of sediments into 
water or leaching overtime from the land disposal area; 

• examine the risk to human health due to consumption of seafood contaminated by 
mercury mobilised during construction, focussing on potential risks due to 
methylmercury – a highly toxic form of mercury that can form in marine sediments, 
and that is known to bioconcentrate in fish; and 

• undertake additional consultation regarding marine sediment with DoF, Department 
of Health (DoH) and DoW noting that these agencies have responsibilities to 
manage the fishery and health impacts in the event that significant contamination 
resulted from the implementation of the proposal. 
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Following the additional investigations, which culminated in a report on the sediment 
quality issues in the proposed harbour (Oceancia, 2008), this work was again reviewed 
by the same independent consultant (Greenward Consulting, 2008b). 
 
In summary, Greenward Consulting agreed that lead levels in sediments posed little risk 
to human health or biota, but that the same could not be said for mercury.  Greenward 
Consulting considered Oceanica’s report did not address the risk of incremental 
exposure of seafood consumers to mercury and that whilst risks associated with 
consumption of seafood could be managed and mitigated this may require prohibition of 
fishing within a prescribed distance of the proposed harbour to be validated with a 
mercury real-time monitoring programme and management response.  In addition, 
Greenward Consulting was also concerned that excavated sediments used for 
reclamation could be exposed to groundwater movement and that sediment would leach 
mercury into the harbour.  A comparative analysis of Oceanica’s key conclusions 
(Oceanica, 2008) and Greenward Consulting’s review (2008b) are presented in 
Appendix 2. 
 
Based on the above information, the EPA sought advice from the DoF.  The DoF 
advised that mercury in sediments pose little risk to human health and that recreational 
fishing should not be restricted unless absolutely necessary.  The DoF supported a 
recommendation that the operational management plan include appropriate monitoring 
of metals in naturally occurring bivalves and in sediments within and outside the 
Protected Harbour and suggested that a monitoring program be set up using sentinel 
mussels as bio-indicators.  In addition, the DoF also indicated that if through regular 
sampling and analysis, contaminants are found to be entering into the marine food chain 
(as they would be seen in mussels first, before bioaccumulation in fish) then a ban on 
the take of mussels in the effected area should be introduced by the DoF in conjunction 
with, and on advice of the DoH and that sampling would then be extended to fish to 
determine if a ban on fishing is required. 
 
The proponent subsequently committed to removing any mussels from pylons in the 
proposed development area before excavation was to commence and to monitor 
potential effects on contaminant levels in bivalves from existing pylons/structures that 
could potentially be harvested by members of the public for consumption prior to, 
during and following excavation. 
 
In reviewing the available information in relation to this issue, the EPA notes that the 
incremental mercury exposure for consumers of fish and crustaceans will be primarily 
due to the excavation of sediments (via suspension and dispersion of fine sediments) 
and use for reclamation on-site (via leachate into the marine environment).   
 
Exposure of seafood consumers to mercury 
The EPA in considering this issue supports the DoFs recommendation to deploy 
sentinel mussels as bio-indicators for early detection of contaminants. The EPA also 
supports the proponent’s commitment to remove any mussels from pylons in the 
proposed development area before excavation commences and to monitor potential 
effects on contaminant levels in bivalves from existing pylons/structures prior to, 
during, and following excavation that could potentially be harvested by members of the 
public for consumption.  Whilst the public will not be allowed access to the site during 
construction (due to construction safety requirements), it will be important to confirm 
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that any bivalves that could potentially be harvested by the public after construction are 
safe for consumption. 
 
It is also equally important for the proponent to use a silt curtain during excavation 
(which is being proposed) as mussel concentrations on existing pylons around the 
proposed development area may achieve a level that could allow exceedance of the 
provisional tolerable weekly intake (PTWI) of methylmercury if there was uncontrolled 
excavation (i.e. no silt curtain) of the most contaminated sediments coinciding with a 
period of calm conditions. 
 
With regard to the sentinel mussel monitoring, the EPA considers that the use of 
sentinel mussels should be carried out at the pre-construction phase to determine the 
background concentration of mercury as recommended by DoH.  Fresh mussels should 
also be deployed immediately before excavation starts and each set of mussels should 
be harvested and tested after four weeks.  Fresh sentinel mussels should then be 
deployed on a regular basis (every four-six weeks) and tested, and this regime should be 
continued for at least six months following completion of construction activities.  The 
EPA envisages that mussels will be deployed at a number of sites (reference sites, sites 
within the Protected Harbour, and sites immediately adjacent to the construction site in 
PRH), and that the sample size and analysis of samples shall consist of at least five 
mussels each time. 
 
The EPA also expects that the proponent will test for all the target compounds in the 
Australian and New Zealand Food Standards Code (in accordance with Standard 1.4.1) 
(ANZFA 2000) for molluscs including inorganic arsenic, cadmium, lead and mercury.  
It is also suggested that the background levels from DoF sampling of mussels at 
Mistaken Island be used as a control during the work. 
 
The EPA proposes that a Ministerial Condition be placed on the proponent 
(Recommended Minister Condition 7) to ensure a sentinel mussel monitoring 
programme is designed and implemented within the Protected Harbour and outside the 
Protected Harbour (in PRH) during construction and for six months following 
construction.  The draft condition also sets out criteria that should not be exceeded and 
a management methodology in the event that the trigger value for mercury is exceeded. 
 
The EPA has sought advice from the DoH as to whether the construction and operation 
of the Protected Harbour presents a potential risk to human health based on advice 
received from Oceanica (2008), Greenward Consulting (2008b) and the DoF.  The DoH 
concurs that sentinel mussels should be used to determine the risk of mercury 
contamination in the food chain. 
 
Sediment management 
In considering the issue of sediment management, the EPA fully supports the 
deployment of a silt curtain to minimise the dispersion of suspended fines generated 
during excavation and the drainage of excavated sediments to be used for reclamation 
into an appropriately designed settling and/or infiltration pond.   
 
The EPA also supports the separation and removal of sediments with higher 
concentrations of mercury (mainly 1-2m below the sediment surface in shallow waters 
at the western end of the excavation area) off-site to a Class 1 landfill.   
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In addition, the EPA notes that the proponent has agreed to placing the balance of 
excavated sediments recovered from the Protected Harbour in areas such as the fishing 
industry hardstand above groundwater and tidal influence, which will further address 
and eliminate the potential risk of any leachate entering PRH waters. 
 
Given the historic contamination in PRH there remains a potential for some residual 
contamination in the sediment. 
 
The EPA considers that Ministerial Conditions on the proposal need to ensure that 
statutory requirements and acceptable standards are not exceeded for mercury in 
sediment within and outside the Protected Harbour during construction and operations, 
and that the proponent undertake post construction monitoring for metals within 
sediments bi-annually for two years (see Recommended Condition 6).   

Summary  
Having particular regard to the: 
• proponents management measures as described in the EPS; and 
• Ministerial Conditions 6 and 7 relating to sediment quality and mussel monitoring, 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective for this factor. 

4.3 Seagrass 

Description 
Extensive loss of seagrass in PRH and Oyster Harbour was first reported in 1986 (EPA, 
1990).  Between 1962 (when the seagrass meadows were considered to be in pristine 
condition) and 1984, 66% of the seagrass meadows in PRH had been lost, and by 1988 
the loss had increased to 90% (EPA, 1990).  
 
The two year intensive study coordinated by the EPA in 1988-89 (as mentioned under 
section 4.1) concluded that the major cause of seagrass loss was attributable to light 
reduction from macro algae smothering which was driven by excessive nutrient loads.  
The study also concluded that it was unlikely that luxuriant Posidonia meadows would 
ever be re-established, but that there could be recovery in remaining areas and that bare 
areas could be colonised by other species. 
 
Water quality improvements and a reduction in macroalgal accumulations in PRH since 
the 1980’s have enabled a gradual recovery of seagrass meadows. Seagrass mapping of 
PRH was carried out as a collaborative exercise between LandCorp and the DoW in 
2006.  This study showed that the extent of seagrass has increased considerably since 
the 1980s, particularly the areas of dense seagrass with 45% cover or more (Strategen 
2008).   
 
The construction of the Protected Harbour proposal will result in the following 
estimated seagrass losses (see Table 2): 
• direct loss of approximately 0.1 ha of dense seagrass (90% cover) and 

approximately 1.3 ha of sparse seagrass (5% cover) within the Protected Harbour 
due to excavation (predominantly Posidonia australis); 
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• direct loss of approximately 0.05 ha of seagrass due to the breakwater footprint 
(comprising approximately 0.04 ha with a density of 20% cover and approximately 
0.02 ha with a density of less than 15% cover)(Posidonia sinuosa); and 

• potential indirect loss of up to approximately 0.12 ha due to a ‘halo’ effect, allowing 
for a 15 m halo around the breakwater (Figure 2).  Most of the seagrass within this 
area has a density of 20% (Posidonia sinuosa). 

 
The total anticipated loss of dense seagrass is 0.111 ha and 1.436 ha of sparse seagrass 
(total area of seagrass loss being approximately 1.6 ha).  This includes seagrass losses 
within the footprint of the proposal and adjacent to the breakwater from construction 
impacts.  The estimate seagrass losses are equivalent to approximately 0.3 ha if 
expressed in terms of 75% cover seagrass (see Table 2).  Figure 2 shows seagrass 
species and density (%) in the project area. 
 
Table 2 Direct and Indirect Seagrass Loss Associated with the Protected 

Harbour, Princess Royal Harbour 
 Seagrass area (hectares) 

Category of 
seagrass cover 

Direct loss, 
marina footprint 

Direct loss, 
breakwater 

footprint 

Indirect loss, 
breakwater halo* Total loss 

90% cover 
P. australis 

0.111 0 0 0.111 

20% cover 
P. sinuosa 

0 0.036 0.113 0.149 

<15% cover 
P. sinuosa** 

0 0.017 0.011 0.028 

5% cover 
P. australis/P. 

sinuosa 
1.259 0 0*** 1.259 

Total area 
(varying density 

of cover) 
1.370 0.053 0.124 1.547 

Total area,  
as 75% cover 
‘equivalents’ 

0.217 0.011 0.031 0.259 

 
* Note: assuming a 15 m halo around the breakwater 
** Note: for calculation of 75% cover equivalents, a value of 75% cover was used 
*** Note: losses on west side of breakwater included under direct loss due to marina footprint 

 
In terms of cumulative seagrass loss, other projects that may affect seagrass within PRH 
are Anzac Peace Park and the Albany Foreshore Redevelopment.  These developments 
have been approved and will result in a predicted total loss of approximately 0.06 ha.  
The Albany Port Expansion (which has yet to be assessed) is likely to result in the loss 
of 0.4 ha of seagrass.  This represents a total cumulative loss (including the Protected 
Harbour) of approximately 2.0 ha. 
 
The proponent has proposed to offset the loss of seagrass for the Protected 
Harbour proposal (both direct and indirect) through replanting 0.4 ha of seagrass 
at a density to ensure 75% equivalent seagrass cover is achieved in 10 years into 
other suitable areas of PRH. 
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Figure 2: Seagrass species and density (%) in the project area 
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Assessment 
The EPA’s environmental objective of this factor is to maintain the abundance, 
diversity, geographic distribution and productivity of seagrass species and the 
ecological values supported by seagrass. 
 
The EPA notes that seagrass beds are of considerable ecological importance in coastal 
and marine ecosystems as they provide food, shelter and breeding grounds for fish and 
other marine animals (EPA, 1990).  The EPA also notes that water quality 
improvements and a reduction in macroalgal accumulations in PRH have enabled a 
gradual recovery of seagrass meadows. 
 
Given the historic significant losses of seagrass the EPA recognises that the proposal 
needs to be carefully managed to ensure there is no net loss of benthic habitat, in 
particular seagrass, from direct or indirect impacts of nutrients or smothering.   
 
Aspects of the Protected Harbour proposal that have the potential to affect the marine 
ecosystem include: i) direct removal of seagrass through excavation; ii) smothering of 
benthic habitat adjacent by longshore sediment transport and/or eroded bottom shear 
stress due to wave shoaling and reflection infront of the breakwater; and iii) turbidity 
from breakwater and seawall construction and drainage from excavated sediment used 
as fill in the reclamation area. 
 
Turbidity 
The EPA notes that no indirect losses of seagrass are expected due to turbidity 
generated during construction activities.  This is primarily because: 
• seagrass meadows adjacent to the project area are in shallow nearshore water and 

therefore less vulnerable to light reduction turbidity than meadows further offshore 
in deeper meadows;  

• seagrasses in PRH have a demonstrated capacity to withstand several months of 
continuous conditions of minimal light (EPA, 1990);  

• the main breakwater is expected to be constructed in four months, ensuring any 
casual increase in turbidity is short-term; and  

• excavation of sediments to deepen the marina basin will take place behind a silt 
curtain (Strategen, 2008).   

 
It is also noted that the proponent has committed in its EPS to monitor and manage 
potential effects on seagrass health due to turbidity generated during construction and 
operations, and to ensure contingencies are in place to address any unexpected impacts.   
 
Given water quality improvements and a reduction in macroalgal accumulations in PRH 
have enabled a gradual recovery of seagrass meadows, it is noted that the proponent 
predicts that there will be no significant impacts on water quality in PRH as a result of 
the presence and operation of the Protected Harbour proposal and hence the proposal 
will not lead to adverse water quality-related effects on seagrass in PRH.  
 
The EPA supports this commitment and has proposed Ministerial Condition 9 to ensure 
that seagrass loss is not greater than that predicted within the EPS, particularly around 
the breakwater.  
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Seagrass Rehabilitation  
The EPA has considered the proposed offset in accordance with: 
• EPA Guidance Statement No. 29 Benthic Primary Producer Habitat Protection for 

Western Australia Marine Environment (EPA 2004), and 
• EPA Protection Statement No 9 – Environmental Offsets (EPA, 2006) 
 
Due to the historical extensive loss of seagrass from PRH, EPA GS No. 29 (EPA 2004) 
designates PRH as a ‘Category F’ management unit.  This category is for areas where 
cumulative loss thresholds have been significantly exceeded and hence the cumulative 
loss threshold is no net loss (+offsets). 
 
The EPA accepts that the proposal cannot avoid impacts on seagrass and notes that the 
Protected Harbour is located in an already modified environment that is used for boat 
moorings and that it is within an area of water that is already partially protected by 
breakwaters.  The EPA also notes that approx 1.4 ha is predicted to be directly lost due 
to the marina footprint and breakwater footprint, and that approximately 0.12 ha (<15-
20% cover) is predicted to be indirectly lost through a 15 m halo around the breakwater 
(‘halo’ shown on Figure 2). 
 
The EPA notes that the proponent has committed to offsetting the loss of seagrass (both 
direct and indirect) by replanting 0.4 ha of seagrass at a density to ensure 75% 
equivalent seagrass cover is achieved in 10 years into other suitable areas of PRH.  This 
offset has been defined and based on the proponent’s expectation of eventually 
achieving at least 75% seagrass cover, and on the premise that because the area of 
seagrass lost is mostly sparse and is likely to support less ecological function than 
moderate to dense meadow, the proposed 0.4 ha of rehabilitation will have greater 
habitat value. 
 
In terms of the proposed seagrass offset, the EPA also notes that: 
• the proponent intends to monitor the survival and shoot density of rehabilitated 

seagrass annually for four years following planting to confirm that survival and 
growth are sufficient to attain 0.4 ha of seagrass meadow of 75% average cover 
within 10 years of planting and to undertake any subsequent infill planting during 
the four years following planting to ensure performance criteria for seagrass 
rehabilitation are met;  

• in terms of achieving an offset that is ‘like for like or better’, the 0.4 ha of seagrass 
to be planted is more than the total seagrass loss of approximately 0.3 ha (expressed 
as 75% cover ‘equivalent’) and represents a ratio of approximately 1:1.3; and 

• all donor material will be sourced from within the Protected Harbour site from the 
seagrass beds that will be lost due to development.  This will be undertaken prior to 
construction, and if top-up planting is required in subsequent years as a contingency 
measure, suitable donor material will need to be sourced from within PRH.  If this is 
required, appropriate donor sites and donor bed monitoring requirements will be 
identified in consultation with DEC and DoW. 

 
As an alternative to the proponent’s proposed rehabilitation offset, the EPA notes that 
the DEC recommended that in terms of ‘like for like or better’ an offset package that 
addresses both the total area of seagrass impacted as well as an abundance measure (e.g. 
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density) should be considered.  For example seagrass restoration should occur over an 
area of at least 1.55 ha (the total area of seagrass loss) with patches planted within this 
area at a density that ensures at least 1.5 times the seagrass ‘biomass/density equivalent’ 
impacted is restored.  This could provide for a mosaic of higher density seagrass 
patches to develop over the medium term (e.g. <10 years) and each of these patches has 
potential over the longer term to coalesce with each other to reduce fragmentation and 
form a larger continuous meadow over a larger area than currently proposed.   
 
In response to the suggested alternative, the proponent has indicated that the DEC’s 
alternative to plant seagrass back at similar densities to seagrass lost is more of a ‘like 
for like’ offset, however they do not believe this will create the best environmental 
outcome.  This is because:  
• sparse seagrass has limited habitat value and the sprigs of seagrass would be too far 

apart to ever coalesce to create a seagrass “meadow”, and  
• sparse seagrass is more susceptible to erosion and grazing.   
 
The proponent therefore argues that the proposal to plant the same amount of seagrass 
into a smaller area was developed to optimise the environmental benefit of the 
rehabilitation effort.  Furthermore, by undertaking the offset at a greater density (75%) 
will increase the likelihood that the rehabilitation project will support significant 
ecological function within 5-10 years and therefore will achieve a better environmental 
outcome than replacing the seagrass at a lower planting density. 
 
The EPA, in its assessment, notes that both options have merit and recent studies 
suggest that transplantation of Posidonia seagrass in this area is quite successful.  In 
terms of rehabilitation, the EPA also notes that: 
• seagrass rehabilitation using manual techniques has an established track record for 

successfully transplanting species of Posidonia in the sheltered marine embayment 
of PRH and Oyster Harbour (Bastyan 2001, 2004 and Bastyan & Associates, 2006 
cited in Strategen 2008; 

• the most comprehensive planting has taken place in Oyster Harbour and outstanding 
success has been achieved with anchored sprigs resulting in 95% success over six 
years for plantings in 1994, and >94% success over 4 years for sprigs planted in 
1997; 

• similar trials in PRH were less successful with this being attributed to current 
sufficient to scour/deposit sediments at one site (14% survival over 4 years), and 
intense activity of sand dwelling worms at two other sites (86% survival over four 
years) (Strategen, 2008); and 

• seagrass rehabilitation studies in the Albany region have established that the first 
one-two years are critical in the life of transplants.  The growth of transplants 
accelerate at around the three to four year mark, with the individual transplants 
coalescing at around the four year mark, and densities of healthy natural meadows 
are reached within eight to ten years.   

 
The EPA notes the proponent’s commitment to undertake seagrass rehabilitation, and to 
ensure there is no net loss of seagrass biomass in the long-term in PRH as a result of 
this proposal.  The proponent has determined the area of its expected impacts on 
seagrass which include the protected harbour and likely impacts from construction 
adjacent to the breakwater.  The EPA recommends that a Ministerial Condition (Draft 
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Ministerial Condition 9) be imposed to reflect the extent of impacts identified by the 
proponent, aspects of the offset proposal and implementation of a monitoring and 
management programme for rehabilitation.  This will ensure seagrass loss is not greater 
than that predicted by the proponent and that the planting extent and density is 
achieved. 
 
It is also expected that the monitoring and rehabilitation programme will describe the 
rehabilitation sites (noting that the proponent has identified potential sites for seagrass 
rehabilitation close to the project area – see Figure 3), the seagrass species to be used, 
transplanting units and techniques, spacing of planting units, infill planting as required, 
and monitoring for transplanted seagrass.  The results of this monitoring programme 
will provide further clarity on the potential merits of a more densely planted 
rehabilitation area. 
 
In terms of actual seagrass transplantation, the EPA notes that seagrass rehabilitation is 
considered to be a low risk to human health and marine biota (in terms of potential 
contamination from lead and mercury) as:  
• planting of seagrass is designed to disturb the substrate as little as possible;  
• planting is done in sandy substrate (i.e. minimal fines content and less potential for 

sediment re-suspension and turbidity);  
• sandy sediments with low organic matter do not tend to be associated with elevated 

mercury levels;  
• the rehabilitation method creates very little disturbance to the sediments so it is 

unlikely that there will be a risk to divers undertaking the planting; and  
• sampling within the area proposed for use in seagrass rehabilitation, and elutriate 

tests, were well below relevant guidelines (Oceanica, 2008). 

Summary 
Having particular regard to:  
• the proponent having minimised/avoided loss of seagrass; 
• turbidity and water quality being unlikely to cause seagrass loss; 
• recommended Ministerial Condition 9 concerning seagrass rehabilitation and 

monitoring,  
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective for this factor.
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Figure 3: Proposed Seagrass Rehabilitation Sites 
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5. Conditions 
Having considered the information provided in proponent’s EPS document (Strategen, 
2008), the EPA has developed a set of conditions that the EPA recommends be imposed 
if the proposal by LandCorp to develop the Albany Protected Harbour is approved for 
implementation.  These conditions are presented in Appendix 3. 

6. Conclusions 
The EPA has considered the proposal by LandCorp to develop the Albany Protected 
Harbour. 
 
In conclusion, the EPA notes that environmental values within and outside the Protected 
Harbour will continue to be protected and maintained as a result of the proposal.  In 
addition, it is noted that lead levels in sediments are likely to pose little risk to human 
health or biota and that whilst mercury levels in sediment are not expected to pose a 
significant risk to human health, the proponent will undertake water and sediment 
quality monitoring and management to ensure statutory criteria and standards are met. 
 
Further, the EPA supports the DoF recommendation that the proponent undertake a 
sentinel mussel monitoring programme which will provide an early indication as to 
whether contaminants are entering the marine food chain.  The EPA also supports the 
use of best practice techniques for excavating sediment, including the deployment of a 
silt curtain, and placing excavated material above the water table and away from any 
tidal influence thereby reducing the potential risks of contaminants entering marine 
waters. 
 
The EPA also notes that impacts on seagrass cannot be avoided and that the proponent 
has minimised seagrass loss by constructing the harbour in an already modified 
environment and by proposing a rehabilitation offset that will see an area of 0.4 ha 
replanted at a density to ensure 75% equivalent seagrass cover in 10 years. 
 
The EPA has therefore concluded that the proposal can be managed to meet the EPA’s 
environmental objectives, provided there is satisfactory implementation by the 
proponent of the recommended conditions set out in Appendix 3. 

7. Recommendations 
The EPA submits the following recommendations to the Minister for the Environment: 
1. That the Minister notes that the proposal being assessed is for the development of 

the Albany Protected Harbour; 
2. That the Minister considers the report on the key environmental factors as set out in 

Section 4; 
3. That the Minister notes that the EPA has concluded that the proposal can be 

managed to meet the EPA’s environmental objectives, provided there is satisfactory 
implementation by the proponent of the recommended conditions set out in 
Appendix 3; and 

4. That the Minister imposes the conditions and procedures recommended in Appendix 
3 of this report. 
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Comparative Analysis between Oceanica (2008) and Greenward Consulting (2008b) 

 



 

Comparative analysis between Oceanica (2008) and Greenward Consulting (2008b)   
 

Oceanica Consulting (2008) Greenward Consulting analysis (2008b) 
Lead and mercury levels in sediments within the 
proposed harbour pose little risk to human health or to 
the biota of PRH during construction or due to leachate 
from sediments used for landfill.  

Broadly agrees that lead poses little risk, however, the 
risk assessment does not consider the incremental 
exposure of seafood consumers to mercury. 

Breakwater construction will not result in an 
incremental mercury exposure for seafood consumers 
as the breakwaters will cap an area of approx 
30,000m2, resulting in the effective removal of 
bioavailable mercury and total mercury from the food 
webs of PRH. 

There will be a greater amount of mercury in the local 
area during construction phase, and unless 
fishing/collecting is prevented, there will be greater 
exposure to seafood consumers who catch and eat 
fish or invertebrates within (potentially) a few km 
(possibly up to 5km) of the project site. 
The breakwater will create new habitat for fish and 
invertebrates that will biomagnify any available 
mercury.  Local people with heavy seafood diets may 
already be exposed to high mercury levels. 
Resident species of fish an invertebrates living in, on 
and around the breakwater will be exposed to the 
background levels of mercury that currently exist in the 
area. 
Once the breakwater has settled in to a normal 
operational phase, the ongoing release of mercury is 
likely to be small and not significant for ecological 
impacts on the marine fauna 

The incremental mercury exposure for consumers of 
fish and crustaceans due to the excavation of 
sediments (via suspension and dispersion of fine 
sediments) and use of landfill on site (via leachate) is 
negligible. 

Without an assessment of groundwater inputs, and a 
quantitative assessment of the incremental risks to 
high-end seafood consumers, and controls on fishing, 
the risks are unclear and cannot be assumed 
negligible.  In the operations phase this may be a 
reasonable conclusion. 

Mussel concentrations on existing pylons around the 
proposed development area may achieve a level that 
could allow exceedance of the provisional tolerable 
weekly intake (PTWI) of methyl mercury if there was 
uncontrolled excavation (i.e no silt curtain) of the most 
contaminated sediments coinciding with a period of 
calm condition. 

Preventing access to pylons will provide a reliable way 
of limiting this risk, and hence this is a reasonable 
conclusion. 

Bioavailable mercury in sediments complies with 
sediment screening guidelines. 

Approximately half the samples are below the 
reporting limit for bioavailable mercury and hence this 
undermines the statistical basis for the EQGs.  The 
acid tests do not make good surrogates for the 
availability and long-term risks of methyl mercury from 
sediments.  

The potential for leaching from the landfill site will be 
less than at present. 

When the sediments are moved to the 
landfill/reclamation area they will be exposed to 
groundwater movement.  The hardstand area will 
prevent direct surface infiltration, but there are no 
safeguards against groundwater which may leach 
mercury to the harbour. 



 

Oceanica Consulting (2008) Greenward Consulting analysis (2008b) 
Seagrass rehabilitation risks are low as: i) planting of 
seagrass is designed to disturb the substrate as little 
as possible, ii) planting is done in sandy substrate (i.e. 
minimal fines content and less potential for sediment 
re-suspension and turbidity)  Sandy sediments with 
low organic matter do not tend to be associated with 
elevated mercury levels; iii) the rehabilitation method 
creates very little disturbance to the sediments so it is 
unlikely that there will be a risk to divers undertaking 
the planting; and iv) sampling within the area proposed 
for use in seagrass rehabilitation, and elutriate tests, 
that were well below relevant guideline. 

Agrees with Oceanica’s assessment that the risks from 
seagrass rehabilitation to human health and marine 
biota are low. 

Mitigation safeguards. Supports Oceanica’s assessment that the four 
safeguards (silt curtains, settling ponds, removal of 
mussels from pylons before excavation, off-site 
disposal) are important to apply during construction. 

Monitoring Programmes: metals in naturally occurring 
bivalves and in sediments within and outside the 
harbour. 

Two monitoring programs should be established 
dealing with risk assessment and risk management.  
Risks about consumption of seafood could be 
appropriately mitigated and managed within a 
Environmental Management and Monitoring 
programme` provided the proponent commits to (a) 
prohibition of fishing within prescribed distance (5km?) 
of the proposed harbour; (b) monitoring of mercury and 
other key metals in locally sourced seafood to 
determine when high end consumers could safely 
resume catch and consumption of local seafood (such 
monitoring would need to commence prior to 
construction and continue into the operational phase 
until levels are stabilised in the target species (may be 
5 years or more); and (c) maintaining an active role in 
enforcing compliance with the fishing prohibition ; 
Monitoring programme’s should be established to 
assess the risks of mobilisations of mercury from 
dredging and leachate from the reclaimed area (as 
leaching from landfill will be exposed to groundwater 
movement), as this. May lead to consumption of 
mercury contaminated seafood. 
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Recommended Environmental Conditions 

 



 

RECOMMENDED ENVIRONMENTAL CONDITIONS 
 

Statement No. 
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 
ENVIRONMENTAL PROTECTION ACT 1986) 

 
ALBANY PROTECTED HARBOUR DEVELOPMENT 

PRINCESS ROYAL HARBOUR 
 

Proposal: The construction of a boat harbour for commercial and 
recreational craft through the extension of the existing Albany 
Town Jetty with a breakwater that will shelter a 6.6 hectare area 
of water.  The harbour will include approximately 130 boat 
pens (built in two stages), a breakwater with full public access, 
boat ramp and trailer parking, fishing industry hardstand areas 
and board walks. 

 
 The proposal involves excavation of 15,000 cubic metres of 

sediment and reclamation of 3.4 hectares of land for the 
breakwater and fishing industry hardstand areas.  

 
Proponent: LandCorp 
 
Proponent Address: Level 3, Wesfarmers House, 40 The Esplanade, Perth WA 6000 
 
Assessment Number: 1750 
 
Report of the Environmental Protection Authority: Report 1301 
 
The proposal referred to in the above report of the Environmental Protection Authority may 
be implemented.  The implementation of that proposal is subject to the following conditions 
and procedures: 
 
1 Proposal Implementation 
 
1-1 The proponent shall implement the proposal as assessed by the Environmental 

Protection Authority and described in schedule 1 of this statement subject to the 
conditions and procedures of this statement.   

 
 
2 Proponent Nomination and Contact Details 
 
2-1 The proponent for the time being nominated by the Minister for the Environment 

under sections 38(6) or 38(7) of the Environmental Protection Act 1986 is 
responsible for the implementation of the proposal.   

 
2-2 The proponent shall notify the Chief Executive Officer (CEO) of the Department of 

Environment and Conservation of any change of the name and address of the 



 

proponent for the serving of notices or other correspondence within 30 days of such 
change. 

 
3 Time Limit of Authorisation 
 
3-1 The authorisation to implement the proposal provided for in this statement shall lapse 

and be void within five years after the date of this statement if the proposal to which 
this statement relates is not substantially commenced. 

 
3-2 The proponent shall provide the CEO of the Department of Environment and 

Conservation with written evidence which demonstrates that the proposal has 
substantially commenced on or before the expiration of five years from the date of 
this statement. 

 
4 Compliance Reporting 
 
4-1 The proponent shall submit to the CEO of the Department of Environment and 

Conservation environmental compliance reports annually reporting on the previous 
twelve-month period, unless required by the CEO of the Department of Environment 
and Conservation to report more frequently. 

 
4-2 The environmental compliance reports shall address each element of an audit 

program approved by the CEO of the Department of Environment and Conservation 
and shall be prepared and submitted in a format acceptable to the CEO of the 
Department of Environment and Conservation.  

 
4-3 The environmental compliance reports shall: 
 

1 be endorsed by signature of the proponent’s Chief Executive Officer or a 
person, approved in writing by the CEO of the Department of Environment 
and Conservation, delegated to sign on behalf of the proponent’s Chief 
Executive Officer; 

 
2 state whether the proponent has complied with each condition and procedure 

contained in this statement; 
 
3 provide verifiable evidence of compliance with each condition and 

procedure contained in this statement; 
 
4 state whether the proponent has complied with each key action contained in 

any environmental management plan or program required by this statement; 
 
5 provide verifiable evidence of conformance with each key action contained 

in any environmental management plan or program required by this 
statement; 

 
6 identify all non-compliances and non-conformances and describe the 

corrective and preventative actions taken in relation to each non-compliance 
or non-conformance; 

 
7 review the effectiveness of all corrective and preventative actions taken; and 



 

 
8 describe the state of implementation of the proposal. 

 
4-4 The proponent shall make the environmental compliance reports required by 

condition 4-1 publicly available in a manner approved by the CEO of the Department 
of Environment and Conservation. 

 
5 Performance Review and Reporting  
 
5-1 The proponent shall submit to the CEO of the Department of Environment and 

Conservation a Performance Review Report at the conclusion of the first, second and 
fifth year after the start of operation of the proposal and then, at such intervals as the 
CEO of the Department of Environment and Conservation may regard as reasonable, 
which address:  

 
1 the major environmental risks and impacts; the performance objectives, 

standards and criteria related to these; the success of risk reduction/impact 
mitigation measures and results of monitoring related to the management of 
the major risks and impacts;  

 
2 the level of progress in the achievement of sound environmental 

performance, including industry benchmarking, and the use of best available 
technology where practicable; and  

 
3 significant improvements gained in environmental management which could 

be applied to this and other similar projects.  
 
6 Sediment and Water Quality Monitoring 
 
6-1 In implementing the proposal, the proponent shall monitor contaminant levels in the 

Albany Protected Harbour and adjacent Princess Royal Harbour to ensure ANZECC 
/ARMCANZ 20001 guidelines for mercury in water (0.1 micrograms per litre) and 
sediment  (0.15 milligrams per kilogram) are met. 

 
6-2 The monitoring required by condition 6-1 is to be done to the satisfaction of the CEO 

of the Department of Environment and Conservation.  
 
6-3 The proponent shall undertake sediment quality monitoring for metals bi-annually 

for two years post construction to ensure ANZECC/ARMCANZ 2000 criteria are 
being met. 

 
6-4 The proponent shall submit monitoring results required by conditions 6-1 and 6-3 to 

the CEO of the Department of Environment and Conservation. 
 
6-5 The proponent shall provide proposed management measures to the CEO of the 

Department of Environment and Conservation if the requirement of conditions 6-1 
and 6-3 is not met or is not likely to be met. 

 
1 Australian and New Zealand Environment and Conservation Council (ANZECC) 
and Agriculture and Resource Management Council of Australia and New Zealand 



 

(ARMCANZ) October 2000, Australian and New Zealand guidelines for fresh and 
marine water quality. 

 
7 Sentinel Mussel Monitoring 
 
7-1 Prior to commencement of construction the proponent shall design and implement a 

Sentinel Mussel Monitoring Programme to operate within and outside the Albany 
Protected Harbour during construction (activities associated with sediment 
excavation and breakwater construction), and for at least six months following 
completion of construction activities. 

 
7-2 Prior to commencement of construction the proponent shall deploy sentinel mussels 

and harvest and analyse these mussels after four weeks to determine background 
concentrations of mercury. 

 
7-3 Immediately prior to construction the proponent shall deploy sentinel mussels and 

harvest and analyse these mussels after four weeks.  Fresh sentinel mussels shall then 
be deployed at four to six week intervals, and this regime continued for at least six 
months following completion of construction activities.  The sample size and 
analysis of samples shall consist of at least five mussels each time. 

 
7-4 The proponent shall ensure the maintenance of seafood safe for human consumption, 

and in doing so ensure contaminant levels in sentinel mussels shall not exceed the 
following:  
• a trigger value of 0.4 (mean level) milligrams per kilogram for mercury;  
• 2.0 milligrams per kilogram for lead;  
• 1.0 milligrams per kilogram for inorganic arsenic; and 
• 2.0 milligrams per kilogram for cadmium. 

 
7-5 If the trigger value for mercury required by condition 7-4 is exceeded, the proponent 

shall temporarily cease construction and provide proposed management measures to 
the CEO of the Department of Environment and Conservation, the Department of 
Fisheries and the Department of Health. The CEO of the Department of Environment 
and Conservation will advise the proponent when operations may resume. 

 
7-5 The proponent shall ensure mercury in sentinel mussels does not exceed 

0.5 milligrams per kilogram in accordance with ANZFA 20002 Food Standards Code 
for molluscs. 

 
 2Australian and New Zealand Food Authority (2000) Food Standards Code for 

Australian and New Zealand, Canberra. 
 
7-6 The proponent shall submit the results of the monitoring programme required by 

condition 7-1 to the CEO of the Department of Environment and Conservation, and 
the Department of Fisheries, within six months following commencement of 
construction activities. 

 



 

8. Marine Water Quality Monitoring 
 
8-1 In implementing the proposal, the proponent shall ensure that environmental values 

for the Albany Protected Harbour and adjacent waters of Princess Royal Harbour are 
protected and that a moderate level of ecological protection is maintained for the 
Albany Protected Harbour and that a high level of ecological protection is 
maintained at the boundary where waters enter Princess Royal Harbour. 

 
To assist the achievement of these levels of protection the proponent shall monitor 
chlorophyll a within the Albany Protected Harbour (Moderate Protection Zone) and 
adjacent waters of Princess Royal Harbour (High Protection Zone) against the 
following criteria: 

 
• Albany Protected Harbour (Moderate Protection Zone): 1.8 micrograms per litre 

of chlorophyll a; 
• Princess Royal Harbour (High Protection Zone): 1.5 micrograms per litre of 

chlorophyll a. 
 
8.2 The monitoring required by condition 8-1 is to be done to the satisfaction of the CEO 

of the Department of Environment and Conservation.  
 
8-3 The proponent shall submit monitoring results to the CEO of the Department of 

Environment and Conservation. 
 
8-4 The proponent shall provide proposed management measures to the CEO of the 

Department of Environment and Conservation if the criteria set out in condition 8-1 
are not met or are not likely to be met. 

 
8-5 The proponent shall report the condition of the environmental values of the Albany 

Protected Harbour and Princess Royal Harbour in the Performance Review Report 
required by condition 5-1. 

 
9 Seagrass Rehabilitation and Monitoring 
 
9-1 The proponent shall implement the proposal to ensure that seagrass is not adversely 

affected beyond the 15 metre halo around the breakwater as shown on Figure 2 of 
Schedule 1. 

 
9-2 The proponent shall replant 0.4 hectares of seagrass in selected areas of Princess 

Royal Harbour, as referred to in schedule 1, at a planting density to achieve 75% 
average cover in those areas after a 10 year period. 

 
9-3 To ensure seagrass loss is not greater than that described in Schedule 1, the 

proponent shall design and implement a monitoring programme for construction and 
operations.  

 
The monitoring programme shall include: 

 
1. annual monitoring of seagrass extent (through high resolution vertical digital 

imagery) and density adjacent to the project area during construction and for two 



 

years following construction (i.e. three instances of monitoring) to determine any 
impact of the proposal on seagrass; and 

 
2. monitoring of the survival and shoot density of rehabilitated seagrass annually 

for four years following planting to confirm that survival and growth are 
sufficient to attain 0.4 hectares of seagrass meadow of 75% average cover within 
10 years following planting.  

 
9-4 The proponent shall provide proposed management measures to the CEO of the 

Department of Environment and Conservation if the requirements of condition 9-3 
demonstrate, or are likely to demonstrate, that seagrass loss may be greater than that 
described in Schedule 1. 

 
9-5 The proponent shall report annually to the Department of Environment and 

Conservation and the Department of Water on the total seagrass loss and the status of 
the seagrass rehabilitation for four years following completion of construction of the 
Albany Protected Harbour. 

 
Procedures 
 
1. Where a condition states “on advice of the Environmental Protection Authority”, the 

Environmental Protection Authority will provide that advice to the Department of 
Environment and Conservation for the preparation of written notice to the proponent.   

 
2. The Environmental Protection Authority may seek advice from other agencies or 

organisations, as required, in order to provide its advice to the Department of 
Environment and Conservation.   

 
3. The Minister for the Environment will determine any dispute between the proponent 

and the Environmental Protection Authority or the Department of Environment and 
Conservation over the fulfillment of the requirements of the conditions.   

 
4. Where a condition lists advisory bodies, it is expected that the proponent will obtain 

the advice of those listed as part of its compliance reporting to the Department of 
Environment and Conservation. 



 

Schedule 1 
The Proposal (Assessment No. 1750)   
 
General Description  
 
The proposal involves the construction of a boat harbour for commercial and recreational 
craft through the expansion of the existing Albany Town Jetty on the Albany Foreshore with 
a breakwater that will shelter a 6.6 hectare (ha) area of water (Figure 1).   
 
The proposal involves excavation of approximately 15,000 cubic metres (m3) of sediment and 
reclamation of 3.4 ha of land for the breakwater and fishing industry hardstand areas.  
 
The proposal will include: 
• provision for approximately 130 boat pens that will be built in two stages with Stage 1 

comprising approximately 74 boat pens and Stage 2 the remainder; 
• a total of 3.4 ha of reclamation within Princess Royal Harbour which includes: 

• reclamation of about 0.85 ha for fishing industry hardstand, including a sea wall and 
revetment, fishing industry wharf, jetty with fuel and sullage pump-out facilities; 

• construction of two breakwaters with a total footprint of 2.25 ha: one to widen and 
extend the existing Albany Town Jetty (1.8 ha) and one internal cut-off breakwater 
(0.45 ha), which will separate the boat harbour from the existing tug boat harbour; 

• excavation of the harbour area using earthmoving equipment working from a land-based 
excavator from a series of temporary sand platforms.  Total excavation will include 
approximately 15,000 m3 of sediment over an area of 1.4 ha to give a maximum depth of 
-2.8 metres AHD; 

• public fishing platform with disabled access; and 
• public boat ramps, rubbish collection and trailer parking. 
 
The total loss of seagrass (Posidonia sinuosa and Posidonia australis) will not exceed 
approximately 1.6 ha.  The estimate seagrass losses are equivalent to approximately 0.3 ha if 
expressed in terms of 75% cover seagrass. 
 
The proposal is described in the following document – Albany Protected Harbour 
Development – Environmental Protection Statement Strategen (June 2008). 
 
Summary Description 
 
A summary of the key proposal characteristics is presented in Table 1. 
 



 

Table 1 – Summary of Key Proposal Characteristics  
 
Element Description 
Boat harbour 
Capacity Approximately 130 boat pens, with approximately 74 pens in the 

first stage and the remainder when there is demand. 
Boat harbour depth Excavated to -2.8 metres AHD  
Protected water area Not more than 6.6 hectares 
Excavated sediment Not more than 15,000 cubic metres 

Area excavated outside proposed 
seawalls 

Not more than 1.4 hectares 

Disposal of excavated material Used in land reclamation within the proposal. 
Excavated material to be placed above the watertable in the 
fishing industry hardstand area; and if geotechnically unsuitable, 
excavated material will be taken to a licensed landfill site. 

Breakwaters, reclamation on eastern side of breakwater, groyne, fishing industry reclamation 
Total reclamation and breakwaters 
area 

Not more than 3.4 hectares 

Reclamation area fill material Excavated material from onsite and imported sand fill from a 
local licensed sand pit. 

Breakwater material Quarried rock core (granite or ferricrete) and quarried granite 
armour. 

Seagrass disturbance 
Seagrass loss Not more than 1.6 hectares (approximately 0.111 hectares at 90% 

cover and 1.436 hectares at <20% cover).  Total area of seagrass 
meadow loss, is equivalent to 0.3 hectares of 75% cover seagrass. 

Seagrass Rehabilitation  
Area of replanting at a density to 
achieve 75% cover in 10 years 

Not less than 0.4 hectares, within Princess Royal Harbour. 

 
 
Figures  
 
Figure 1: Albany Protected Harbour Development Layout Plan (see figure 1 page 2 above). 
 
Figure 2: Seagrass species and density (%) in the project area, showing 15 metre ‘halo’ of 

potential indirect seagrass loss (see figure 2 page 14 above). 
 
 
 
 
 


