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Consider whether changes to how the 
activity is being conducted (e.g. methods, 
equipment, controls, standards, 
measurement criteria, consultation) 
significantly alter the basis upon which the 
EP was accepted. Change to 
Environmental Performance Outcomes 
should be used as an indicator of 
significance. 
 
 
Justification:  
The loss of plastic debris identified under this MOC is not considered a significant modification to 
the activity nor will it change the accepted EP environmental aspect risk/impact rankings or 
substantially change the Environmental Performance Outcomes described in the EP. 
 
Whilst marine debris from the petroleum activity is identified as a risk and managed to a level that is 
acceptable and ALARP (Section 8.4). The unplanned discharge/accidental discharge of plastic 
piggyback clamps was not identified as a hazard as part of the Environmental Hazard Identification 
(ENVID) workshop conducted for these EP. This is because ROV surveys conducted prior to 
decommissioning works had determined the clamps to be in good condition and to be in place 
holding umbilical and chemical injection lines onto the pipeline.  
 

Infrastructure  Quantity Approximate 
Dimensions 

Weight Primary 
Materials 

Current 
Status and 
Condition 

State 
and 
Cth 
Waters

Piggyback 
clamps 

1,642 
across 
10km 
pipeline 

360 x 446 x 
400mm 
 
 

10.5 
tonnes 
total  
 
(6.4kg 
per 
clamp) 

Polypropylene 
 
Nickel-based 
alloy 
 
Black rubber 
(B) 

Current 
status: 
design life 
of 20 years.  

Total 
across 
state 
and Cth
waters

 
Consideration has been given to ensuring that after implementing the change, relevant 
Environmental Performance Objectives (EPOs) within the EP will be achieved. The impacts and 
environmental performance objectives from the EP relating to the accidental loss of plastic 
piggyback clamps (polypropylene) to the marine environment within Operational Area:  
  
Discharges during recovery of subsea infrastructure 
Section 7.6.2.2 of the EP outlines discharges associated with subsea infrastructure removal 
activities and describes the generation of plastic and steel swarf from cutting of the pipeline.  
 
The EP assesses that the potential impacts of subsea discharges may result in localised, minor and 
temporary reduction in water quality and to sediment quality.   
 
Description of subsea decommissioning discharges: 

- Concrete spalling: Cutting of the pipeline bundle may release small amounts of material, 
such as concrete spalling off the pipeline when cut with shears. The rigid spools will be cut 
with shears, which will result in little discharge of spool material the environment, as the 
spools will deform rather than fragment. A small amount of concrete may spall from the 
pipeline as it is cut. Estimates of the volume of concrete released to the sea using the 
hydraulic shears are approximately 4.75 m3 concrete spalling.  

- Bailing twine (discharge not anticipated in EP): within the concrete coating of the Minerva 
pipeline there is blue plastic bailing twine and steel rods to hold the concrete onto the 
plastic pipe. Bailing twine has been released from the concrete spalling when cut with 
shears and been collected during coastal surveys.  
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Figure 2: Recovered pipe section showing plastic inner lining, concrete coating and  bailing 
twine 

- Plastic and steel swarf: No concrete, plastic or steel swarf was expected to be released to 
the sea from cutting with the hydraulic shear cutting tool. The EP did assess the potential 
for approximately 5mm or less of polyethylene plastic and steel swarf to the sea with each 
cut, using the contingency method of chop or diamond wire saw. The estimates of plastic 
and steel swarf from a single cut was approximately 240g concrete, 50g plastic, 190g steel.

- Field joins: The heat shrink sleeves are securely attached to the field joins and covered by 
a double layer of PVC tape coated with bitumen adhesive. Delamination of the heat shrink 
sleeves and PVC tape resulting in release of these materials to the sea will not credibly 
occur if cuts are made at the field joins.  

 
Environmental impact of subsea decommissioning discharges: 

- Water quality: The EP outlines localised short-term impacts to water quality from the 
release of seawater ballast and residual chemicals and hydrocarbons during 
decommissioning activities. No impact to water quality is expected from the accidental loss 
of plastic piggyback clamps (polypropylene) to the marine environment as the clamps are 
external to the pipeline and have not been in contact with production fluids.    

- Sediment quality: The EP outlines that sediment quality may be impacted by the discharge 
or release of materials during the cutting and removal process. Laboratory studies have 
identified that microplastics can be lethal, but only when animals are exposed to 
microplastics at concentrations that are order of magnitude higher than environmentally 
realistic levels (Lenz et al. 2016). Given only negligible amounts of the microplastics will be 
released during pipeline bundle removal and recovery activities, the filter -feeding animals
living directly adjacent to the pipeline bundle are unlikely to encounter  to eat  enough 
microplastics to cause lethality.   

- Benthic habitats: Solid waste/equipment (dropped objects) lost to the marine environment 
will be recovered where safe and practicable to do so. Where retrieval is not practicable 
and/or safe, material items (property) lost to the marine environment will undergo an impact 
assessment and will be added to the inventory for the title. 

- Marine fauna: Unplanned discharge has secondary impacts relating to potential contact of 
marine fauna with wastes and debris. The EP assessed that the temporary or permanent 
loss of waste materials/ equipment into the marine environment is not likely to have a 
significant environmental impact, based on the location of the Operational Area, the types, 
size and frequency of wastes that could occur, and species present.  

 
Section 8.4 of the EP outlines unplanned loss of solid waste (including dropped objects), which is 
primarily focused on dropped objects with potential impacts and controls for collecting debris on the 
seabed.  
 
Loss of Solid Waste (Plastic debris):  
Section 7.7.2 of the EPs assess the generation of solid waste from the decommissioning activities. 
The EP assesses subsea discharges as a potential hazard derived from discharges of material from 
cuts to seabed infrastructure during recovery.  
 
An additional Unplanned Discharge will be appended to the Minerva Decommissioning and Field 
Management (Commonwealth and State) EPs, refer to Appendix A: Plastics Risk Assessment. This
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When the plastic piggyback clamps are lost from the pipeline in fragments, some pieces float, some sink and some 
travel through the water. If plastic hits into the rocky cliffs along the Victorian coastline, it can fragment, creating 
increasingly smaller fragments of plastic (microplastics) and travel further from the pipeline.  

According to drift modelling, clamps in the Commonwealth waters are more likely to float west and clamps in the State 
waters are more likely to float east. 

Leaching of additives  

Polypropylene will include a number of additives such as antioxidants, UV stabilisers and plasticisers which can leach 
into the environment under certain conditions because the additives are not covalently bonded to the polymer matrix 
causing them to migrate/leach into surrounding environments (Iftikhar et al. 2024). The leaching of polypropylene 
additives into the marine environment is a complex process influenced by various environmental and material factors. 

Common antioxidants found in polypropylene, that may pose an environmental concern, are a generic stabiliser (CAS 
82451-48-7) and a generic antioxidant (CAS 96-69-5). According to the Globally Harmonized System of Classification 
and Labelling of Chemicals (aka the GHS System), developed by the United Nations the additives both fall within the 
Hazard Code H4 410 

Both additives then have a precautionary statement within 
the GHS System stating, However, as the plastics have been exposed to seawater 
for the last 20 years it would be safe to assume that any additives at the plastic/water interface have leached out and 
into the surrounding marine environment and been dispersed widely. On this occasion, as the pipeline was not buried 
and the piggyback clamps have been exposed to seawater for over 20 years it is not predicted that the additives will 
have a significant (if any) toxic effect on the surrounding environment. Even if it were to leach, after all this time, it would 
be leaching into large bodies of water and disperse quickly.  

Degradation of the plastics 

Degradation of plastic may result in a variety of chemicals and degradation products being released over time into the 
environment. Plastics may also be chemically harmful in some contexts, either because of their potential toxicity or 
because they absorb other pollutants (Rochman et al., 2013). The additives (antioxidants, stabilisers, plasticisers) differ 
in their bioavailability, toxicity and potential to bio-accumulate. A review of most commonly produced polymers and the 
associated plastic additives found that polypropylene commonly contain antioxidants which can contain a number of 
hazardous substances that may pose a risk to the environment (Hermabessiere et al. 2017). 

 

Plastics have a variety of degradation mechanisms in the environment, including: 

 Ultraviolet light 

 thermal ageing 

 weathering 

 chemical degradation 

 ionizing radiation 

 creep, fatigue and environmental stress cracking 

 biological degradation. 

Plastic in the environment is subject to degradation from mechanical weathering (thermal, water, abrasion), ultraviolet 
solar radiation (abiotic degradation) and biological action (ie microorganisms and invertebrates). 

As plastic debris accumulates in the environment, exposure to physical, chemical and biological processes results in its 
fragmentation into smaller pieces, and the potential ingestion by animals increases (Browne et al. 2008). Microplastics 
are produced from the fragmentation of larger plastic items. Specifically, polypropylene experiences higher rates of 
mechanical degradation in turbid waters compared to other polymers such as high-density polyethylene and as such 
will more likely form micoplastics (Al-Darraji et al. 2024). 

Polypropylenes are synthetic polymers with high hydrophobic characteristics, high molecular weight and are considered 
inert to degradation (Pelegrini et al. 2019) and as such are generally non-susceptible to biodegradation. P. This is 
particularly the case for high-density, crosslinked polypropylene which would only biodegrade over extremely long 
timeframes (hundreds to thousands of years). 

It is a rigid plastic that resists abrasion and chemicals, has low moisture absorption, and is non-biodegradable (unless 
manufactured with a degradable polymer additive).  

Any degradation of the plastic would be limited chemical degradation (hydrolysis, oxidation) over very long timeframes 
(potentially hundreds to thousands of years). Given the quantities of this plastic, and the extremely slow rate of 
degradation, no substantial decline in water or sediment quality is likely to occur in the short-term.  

No short-term significant impacts are likely to occur to any sensitive receptors in the vicinity of the pipeline (e.g. sediment 
macrofauna/infauna; benthic habitats/fouling communities; benthic fish assemblages; demersal and pelagic fishes 
targeted by recreational and commercial fishers) and the nearby coastline on which the plastic is washing onto shore. 

In the long-term any components of the clamps not retrieved may, over time, become microplastics. The impact of 
microplastics on sensitive receptors will vary. Of note is the Bonney Upwelling which is responsible for supporting a rich 
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- Historical values, as the road itself was constructed as a memorial to First World War servicemen by 
returned servicemen. The diverse landscapes and views from the route have made its a famous coastal 
drive. 

- 
Great Ocean Road offers spectacular views of the coastline, hinterland, and Bass Strait seascape, with few 
intrusive built structures. Lookout points along the route provide travellers opportunities to experience the 
natural beauty of the coastline, including the Twelve Apostles and Johanna Beach.  

 

These values support nature-based tourism activities, which in turn supports towns along the Great Ocean Road, 
such as Lorne and Port Campbell.  

Environmental values of the Twelve Apostles Marine National Park and The Arches Marine Sanctuary include:

- Unique limestone rock formations 
- A range of marine habitats representative of the region 
- Indigenous culture based on spiritual connection to sea country 
- Wreck of the Loch Ard 
- Opportunities to view scenery and marine life, including a renown scuba diving site.  

 

Control measures: 

Drift modelling and Coastal Survey Planning 

Following repeated occurrences of loss, environmental and operational concerns prompted the initiation of a targeted 
coastal survey. The goal was to locate and recovery as many of the lost plastic components as possible. To predict 
the likely areas where the plastic components may have made landfall, hydrodynamic drift modelling was undertaken. 
This modelling incorporates prevailing ocean currents, wind conditions and tidal movements from the time of release 
to coastal landing. Based on the modelling runs conducted for 12 different cases of clamp loss in Commonwealth 
waters, the coastal region between McGennans Beach, Warrnambool in the west to Gibson Steps Beach in the east 
was identified as the most probably area for debris deposition.  

Coastal Survey 1: 10-11 April 2025 

Field team of 2 was deployed over a two-day period (10-11 April 2025) to conduct systematic coastal surveys and 
binocular observations. The survey area covered approximately 77 km of coastline, segmented into manageable 
search zones based on accessibility and drift model heatmaps. The coastline included 24.5km of beach and 52.5km 
of predominately inaccessible cliff coastline. The cliff sections, due to their steep topography and lack of safe access 
points, were deemed unsuitable for effective ground-based survey efforts.  

Of the 24.5 km of beach, accessibility was further evaluated, revealing that 10km was not practicably accessible due 
to natural barriers such as dense vegetation, unstable terrain, or lack of entry routes. This left 15km of beach 
considered accessible for survey purposes. From this accessible beach section, a total of 8.2kms was actively 
surveyed during the first coast survey. This coverage equates to approximately 33% of the total beach area within the 
area of interest and about 11% of the entire 77km coastal extent. The priorisation of survey coverage was based on 
both logistical feasibility and areas identified as having higher potential relevance based on drift modelling outputs. 

Focus was on walking beaches and observing coast and beach via binoculars when access was not possible. Survey 
method involved visual inspection and manual collection along the high-tide line, wrack zones and adjacent dune 
areas. GPS tracking and photographic documentation were used for each find. Search locations were determined 
through review of drift forecast, accessibility and public use.  

Coastal Survey 2: 23-25 April 2025 

Field team of 3 was deployed over a three-day period (23-25 April 2025) to conduct another series of systematic 
coastal surveys and binocular investigations. Based on drift modelling from the most recent cuts the survey area 
covered approximately 120 km of coastline, segmented into manageable search zones based on accessibility and drift
model heat maps. The coastline included 31.5 km of beach and 88.5 km of predominately inaccessible coastline. The 
cliff sections, due to their steep topography and lack of safe access points, were deemed unsuitable for effective 
ground-based survey efforts. 

Of the 31.5 km of beach, a total of 25 km was actively surveyed during the second coastal survey. The total area 
could not be accessed due to natural barriers such as dense vegetation, unstable terrain or lack of entry routes. This 
covered area equates to approximately 21 % of the entire 120 km coastal extent. The priorisation of survey coverage 
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was based on both logistical feasibility and areas identified as having higher potential relevance based on drift 
modelling outputs. 

Focus was on walking beaches and observing coast and beach via binoculars when access was not possible. Survey 
method involved visual inspection and manual collection along the high-tide line, wrack zones and adjacent dune 
areas. GPS tracking and photographic documentation were used for each find. Search locations were determined 
through review of drift forecast, accessibility and public use.  

Findings 

In the first survey a total of 2 plastic saddle pieces and a shot length of concrete twine were recovered during the 
survey along with approximately 10kg of miscellaneous plastic. The discovery of two clamp fragments, a section of 
umbilical and length of pipe wrap twine provides clear evidence that material lost during the Minerva 
Decommissioning Project has the potential to reach shorelines, including those with high public accessibility and 
environmental sensitivity. These findings validate the outcomes of the hydrodynamic drift modelling, which indicated a 
plausible transport pathway to these coastal zones.  

While the direct deposition of bundle clamp debris onto an accessible beach is considered possible, it is not the most 
likely scenario. The more probable outcomes involve the material reaching high-energy sections of the coastline, 
where sustained wave action and mechanical abrasion contribute to the fragmentation of components. Over this time, 
this degradation process will result in smaller fragments (and potentially eventually microplastics) being deposited on 
the beach, making detection more difficult.  

In the second survey, approximately 10 kg of plastic was recovered (including bailing twine and small umbilical 
pieces). This further supports the initial evidence that the material loss has the potential to reach the shoreline and
supports the accuracy of the drift modelling.  

Future Risk Management and Coastal Surveys 

The volume of clamp material potentially lost during the upcoming cut and recovery operations should be carefully 
considered in conjunction with hydrodynamic drift modelling. Given the demonstrated potential for debris to reach 
environmentally sensitive and publicly accessible coastal areas, it is recommended that drift modelling be conducted 
for each day of cutting activity, particularly when operations are undertaken in close proximity to the shoreline. This 
day-by-day modelling would enable a more accurate assessment of the likelihood and direction of material transport. 
Should the modelling indicate a heightened probability of material reaching shore, it may be appropriate to initiate 
additional coastal monitoring and assessment activities. External contractors have been onboarded to continue to 
conduct the coastal surveys as described above, after each section of pipeline cut and recovered. The recovery and
coastline will be recorded and compared to previous data without latest controls listed below.  

Satellite/Drone Footage  

To secure satellite imagery of the coastline an acquisition plan with industry providers Kongsberg Satellite Services 
(KSAT) would need to be established to agree imagery source and type.  

Based on  previous spill imagery in 2023 at NWS and for other international 
locations, KSAT will struggle to pick up pieces of white saddle/plastic debris at the standard resolutions.      

Drones could be used as a secondary support service to supplement the in-person beach reconnaissance, particularly 
in areas that are hard to access/egress. They require a pilot with the appropriate licence/training certification and can 
be limited by line-of-sight signal strength (depending on the style of drone). The coastal area has several restricted 
areas which prohibit drone use, including the area within and adjacent to the whale sanctuary, airport and the Twelve 
Apostles.  

Both techniques run the risk of poor weather/ cloud cover interfering with image quality and the high chance of 
reporting false-positivise however drone use is to be utilised by the coastal survey contractor in sanctioned areas.
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