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Executive Summary 
 
On 19 February 2021 three community volunteers who take part in various marine debris activities in 
the Cronulla and Heathcote electorates met with the NSW MP and Attorney-General Mr Mark 
Speakman and one of his staff, to provide information on marine debris findings made from 
community volunteering activities they and colleagues had been undertaking at various beaches in 
Cronulla, Kurnell and the Royal National Park. At the meeting examples of the debris collected and 
data in the form of photos and various analyses from more than 40 separate clean-up activities 
spanning 5 years were shown. A focal point for interpretation of the collected debris and the debris 
sources is the prevalence of used plastic cotton bud stems. The discussion was engaging, and during 
the meeting wrap-up several recommendations were presented and discussed. 
 
As a result of the discussions Mr Speakman requested a detailed written report which encompassed 
the issues discussed at the meeting and which would provide him with documented information which 
could be distributed to selected colleagues. This document is the requested report.  
 
The report provides the context for clean-up activities undertaken at several locations near Cronulla 
and Kurnell and at one location in the Royal National Park which involve community volunteers 
retrieving marine debris and other rubbish found on our beaches.  The source of this debris may be a 
combination of human neglect, wind and being washed-up from the adjacent ocean and waterways. 
Once retrieved the marine debris and rubbish have been sorted, counted and recorded, with the 
resulting data being kept on a national data base of marine debris and a localised database. The 
accumulated data has been reviewed and analysed and some of these analyses are presented in this 
report.  
 
The authors have data and photographic records dating back to October 2015 showing marine debris 
collected from Greenhills Beach, Bate Bay, Cronulla. The continued collection of data from Greenhills 
Beach and subsequently other locations in Bate Bay and Burning Palms Beach in the Royal National 
Park are covered in this report. 
 
Major aims of this report are to increase awareness to the occurrence and variety of marine debris 
and to highlight the prevalence of plastic items that may be escaping the Sydney Water Waste 
Treatment process. Revealing findings are provided, that have resulted from the relatively simple 
analyse. A principal concern is plastic cotton bud stems and confection sticks that are found in 
sometimes great numbers, and on every occasion that a clean-up is performed. Many of these plastics 
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show evidence of mechanical damage and a smaller percentage show they are covered in fat and 
grease, lending weight to the possibility that these plastics are escaping from Sydney’s waste water 
treatment system. 
 
 Interstate and overseas experiences show that such plastic marine debris is sourced from wastewater 
treatment discharge. Our findings have prompted further questions and considerations that have 
been formulated into recommendations for the future. Those findings and recommendations span 
large infrastructure investment, public awareness and education, scientific research and legislative 
changes.  Some of the consequences stemming from our recommendations may require government 
intervention. For example, our analysis suggests that many plastic items or ‘smaller solid particles’ 
could be escaping the primary treatment process of Sydney Water’s wastewater treatment process 
and subsequently are deposited on our beaches. 
 
In essence we are most concerned about the impact that our wastewater, and the solids contained 
with that wastewater, is having on the marine environment and beach environment. We look forward 
to contributing to lasting solutions to reduce plastic wastes entering our oceans and we thank Mr 
Speakman for accepting this report. 
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1. Introduction 
 
The impact of human activities on the global planetary environment is enormous. Massive tracts of 
land are used for agriculture and mining, the world’s cities cover large land areas where hundreds of 
millions of people live and work and the world’s oceans and waterways are used for transport, fishing, 
and aquafarming. The benefits for humans are significant, including producing food for people and 
livestock and accessing mineral resources for industries and manufacturing. The disadvantages are 
also significant through alteration of natural landscapes and wastes that are generated and enter the 
environment through the air, land and sea.  
 
Marine environments are often adversely affected because about 60% of the world’s cities are located 
close to coasts and hence estuaries or oceans are directly affected by the congregation of humans on 
or close to those coastal areas. The pollution caused by wastes coming from human land and water-
based activities has resulted in many ocean environments being challenged.  
 
The wide-spread use of plastics in many forms of human endeavour has resulted in huge quantities of 
plastic in multiple forms and circumstances, ending up in marine and land environments. A recent 
study [3] estimates that between 4 and 12 million metric tons (MT) of plastic entered the world marine 
environment in 2010. A more recent report from 2017 [2] estimates that 9.5 MT of plastic enters the 
marine environment per year, with the extra 1.5 MT estimate due to microplastics, which largely come 
from car tyre wear which enters waterways from roadway run-off and washing of clothes and 
materials entering waterways via discharge from sewage systems. 
 
The ubiquitous nature of plastic pollution is so large that there are floating rubbish piles in many of 
the world’s oceans and seas, many beaches near and far from human populations centres are strewn 
with plastic waste and whole populations of marine animals are found to have ingested many types 
of plastic [1]. Plastic waste is a complex and global problem, and it will take concerted action by nations 
including economic changes and regulatory interventions to get to the point where the oceans and 
waterways are significantly cleaner than they are now.  
 
It is noteworthy that localised actions by small groups of people can make improvements in local 
environments and ecosystems, and most importantly can result in positively influencing governments, 
industries, and communities to change behaviours and practices for the better. Our activities form a 
small contribution to this effort by: 
 

 performing clean-ups to reduce plastic and other pollution on local beaches;  

 recording the data from our clean-ups;  

 analysing the data over time to try and work out trends;  

 undertaking further analysis and investigation in an attempt to understand the possible 
sources of certain plastic debris;  

 informing communities, local media and others about our activities and the problem of plastic 
debris in marine environments;  

 advocating for change with the aim of reducing plastic debris entering the marine 
environment.  

 
In this report we provide information on all of these activities and the connection to the Australian 
Marine Debris Initiative. We provide a set of recommendations with some suggested future actions.   
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2. Local Beach Clean-ups 
 

2.1 History, data recording and aims 
 
The initial beach clean-up by one of the authors of this report (Dennis Dal Santo) was conducted in 
October 2015.  On this occasion the author and his wife began their clean-up from Greenhills Beach 
at Gate 5 in Cronulla State Park and walked the waterline for approximately 1000 metres north to 
what is commonly known as Boat Harbour Four Wheel-drive Park. At this point the area becomes 
public access via private property.   
 
The results of this clean-up and subsequent clean-ups can be seen in Section 2.4 ‘What We Find’. For 
consistency and to enable accurate comparison of data from collected debris this section of beach is 
always covered for all clean-ups at this site. Other sites that have been added to our clean-up schedule 
also cover defined sections of beach. All the data recorded from our collections is held on the 
Australian Marine Debris Initiative (AMDI) Database. 
 
The process for uploading the data is not complex but it is time consuming.  In most cases the debris 
is taken home by one of the authors and sorted according to the categories and sub-categories of the 
Data Collection Sheet provided by the AMDI, the first portion of which is shown in Figure 1. The debris 
is then counted, weighed and photographed and the relevant data is uploaded to the AMDI Database.  
Any recyclable material is recycled and the rest sent to landfill. 
 
 

 
 

Figure 1. First Portion of AMDI Data Collection Sheet 
 
As shown in Figure 1, several items are grouped together into one sub-section, such as the section, 
‘Plastic Consumer Items’, which includes the following items ‘straws, confection sticks, cups, plates 
and cutlery’. This means that there is no individual count of those specific items. This in-turn means 
that if an individual item is particularly noteworthy (e.g. re-occurrence in many clean-ups, high 
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numbers of the item in a single clean-up) that specific data will not be recorded in the AMDI Database.  
For this reason, and after several years of observing such specificity, one of the authors began 
recording a range of marine debris types commonly found on our beach clean-ups. An example of the 
data recorded is shown in Table 1 for Greenhills Beach, and it shows the most common items collected 
at that local beach sites. 
 
 
 
 
 
 

Table 1: Localised Data Recording sheet for Greenhills Beach. 
 
 
Our task as community members wanting to provide a clean and healthy environment and one that 
we can be proud to hand onto future generations, is to identify the source of this debris and to find 
ways to prevent it entering our coastal and marine environments. 
 
The clean-ups that we have undertaken, the considerations that stem from analysing the data 
generated, our discussions and research have led to many questions, including the following:  
 

 How does the debris we find at every clean-up arrive at the clean-up locations?   

 What are the sources of the marine debris that we find and collect?  

 What actions can individuals, businesses and government make to reduce or eliminate this 
primarily plastic marine debris? 

 

2.2 Bate Bay, Cronulla, and surrounds 
 
Our initial clean-up site, Greenhills Beach, is located in Bate Bay, Cronulla. Figure 2 shows the location 
of Greenhills Beach in relation to the southern part of the greater Sydney region.  
 

 
 

Figure 2: Greenhills Beach (green marker), Bate Bay and surrounds 
 
Cronulla sits in the southern pocket of Bate Bay. To the north is Botany Bay at the mouth of the 
Georges River which extends through heavily populated suburbs to as far west as Liverpool. To the 

GREENHILLS BEACH (ii) 
GREENHILLS  Cigarette cottonbud cottonbud plastic cyclum  hard plastic food & lolly plastic  balloons rubber foam rope &  tiling & fishing  

DATE butts/Litrs Straws Lolly sticks Lids stems pieces bags sticks bits bottles items items scrap electricals items Subtotal 
8/11/2020 2 8 3 16 6 2 2 2 61 118 3 12 3 6 24 9 0 277 

31/01/2021 25 9 6 47 27 1 3 2 103 111 6 7 5 1 11 3 1 368 
1/04/2021 3 19 19 101 286 98 2 7 685 126 4 1 2 55 8 40 4 1460 
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south is the Hacking River, which borders The Royal National Park. The small community of Bundeena 
is located at the mouth of the Hacking River. To the east is the Tasman Sea. Also to the east are the 
Sydney Water Ocean Outfalls at Malabar, Bondi and North Head, the furthest out to sea, but closest 
in proximity, being Malabar at 3.6 km from the coastline. 
 

2.3 Who are we? 
 
We are Shire locals. We are volunteers. We aim to make a difference.  
 
 

 
 

Figure 3. Clean-up volunteers on Greenhills Beach 
 

2.4 What we Find. 
 
Since the initial collection of marine debris and litter, done by Dennis and Rhonda Dal Santo on the 3rd 
October 2015, we have attempted to do regular clean-ups, which has resulted in an average of about 
six clean-ups per year. Other interested people have joined us regularly and others join when they can. 
The data from the clean-ups is recorded in photographs and the quantitative information is uploaded 
to the AMDI Database. 
 
Since October 2015, the number of clean-up sites has increased and the photographic presentation 
has improved. This improvement was needed to show more clearly the items we commonly collect, 
and to highlight those that have an explicable source or sources, and those that do not.   
 
The additional clean-up sites are Point Potter (or Voo Doo surf spot), Kurnell; The Monument (referring 
to the monument to Cook’s landing place in 1770), Kurnell – “Cricket Pitch”; Boat Harbour Bay, and 
Burning Palms Beach in the Royal National Park. The addition of these four new sites was quite by 
default. The common criterion is that each is a place visited for recreation by one of the volunteers. 
To our dismay marine debris typically found on Greenhills Beach was also found at the new sites, and 
in particular, cotton bud stems. This observation led to the inclusion of these sites to provide further 
data and supporting evidence to the case that appeared needed to be made at Greenhills Beach. 
 
As volunteers interested in the preservation of a sustainably clean environment and in this case marine 
and coastal environment, we pick up, sort, catalogue and upload the data regardless of whether it is 
litter or marine debris. Litter left in the coastal and estuarine environment generally becomes marine 
debris, as demonstrated by the United Nations Environmental Program (UNEP) official definition 
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where “Marine debris is any persistent, manufactured or processed solid material discarded, disposed 
of or abandoned in the marine and coastal environment.” 
 
Typical marine debris items are (but not restricted to) plastic straws, plastic lids, plastic bottles, 
cigarette butts and lighters, fishing gear, rubber balloons, rope, plastic wrapper remnants, foam (food 
and insulation type), confection sticks and cotton bud stems. Litter is on the beach and in the sand 
dunes. Typical litter is plastic bags and bottles, alcohol bottles, dog poo bags, coffee cups and 
serviettes. As stated, litter left in the coastal and estuarine environment will often become marine 
debris. 
 
Figure 4 shows a selection of the marine debris and litter that is found during our clean-ups and the 
items have labels identifying their original purpose before becoming marine debris and litter. The 
difference between marine debris and litter can at times not be apparent, but a combination of 
observation and investigation can lead to deductions that a large proportion of what we collect is 
marine debris.  A later section is devoted to evidence showing that this plastic has spent time in the 
ocean.  
 

 
 

Figure 4. Understanding what we find 
 
The following section is a brief display of the photographic evidence held by the authors of the report. 
It is chronological in order and shows the progression in presentation style. 
 

2.5 Photographic Records 
 
Greenhills Beach, Bate Bay 
Figure 5, shows the results of our first cleanup at Greenhills Beach, Bate Bay on 3rd October 2015. 
 



8 
 

 
 

Figure 5. Marine Debris Collection October 3, 2015 
 
Clockwise from the top: plastic drink bottles, glass beer bottle, rubber items, wood items, rope, 
balloons, soft plastics, hard plastics, including plastic cutlery, paper item. 
Centre: plastic sticks and straws, plastic bottle tops. It needs to be noted that at this initial stage of 
our experience, three now well recognised items are thrown together into one pile, they being: plastic 
straws, plastic confection sticks and plastic cotton bud stems. 
 
It is also noted that in this early photograph a fair percentage of items appear to be in a relatively 
‘clean’ state, and are not overly effected by the marine environment. This can be explained by the fact 
that like most people we walked the water’s edge. That is, the tidal edge, where sea meets sand and 
where most people who pick up rubbish on their beach walk will do so.  However, over time and with 
experience gained the data changed when we walked at the highest water mark and into the edge of 
the sand dune.  
 
The potential sources of the marine debris and litter found on this first occasion is thought to be 
explicable. Plastic drink bottles, food wrappers and straws and sticks were likely left on the beach or 
discarded from boats, rope possibly discarded from boating activities, while plastic lids may be from 
urban runoff, and discarded balloons from balloons being released or lost from festivities held near 
the coast or perhaps further afield.  
 

A note on balloons. On the few occasions where we have identified advertising that indicates 
a source for that balloon, we write to the party responsible and inform them of where their 
balloons were found and the environmental damage they can cause. Invariably these are 
helium balloons which burst at high altitudes and fall to the ocean. Their jagged remains 
replicate the shape of squid. 

 
Figures 6, 7 and 8 which are photographs from clean-ups at Greenhills over the next 3 years, show 
consistency with the type of debris collected in the first clean-up. The organisation of the collected 
items in the photographs through this period is not as well coordinated as items collected from 
cleanups in very recent years. Consequently, it is not easy to see in Figures 6, 7 and 8 some of the 
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items that have become our primary item of concern and that we think are difficult to explain in terms 
of the source of the items. That item is cotton bud stems. 
 

 
Figure 6. Greenhills Beach 31st January 2016 

 
 

 
 

Figure 7. Greenhills Beach 30th April 2017 
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Figure 8. Greenhills Beach: 29th July 2018 
 

 
By 2020 it had become apparent to our group that cotton bud stems were found at every cleanup, 
and sometimes in quite large numbers.  Information came to light that precedents of large numbers 
of cotton bud stems in marine debris had also been recorded in Warrnambool, Victoria, and in the UK 
(see section 3.4 of this report). 
 
Figures 9 and 10 are photographic records from two cleanups in 2020 and 2021, and the improved 
coordination and organisation of the collected marine debris provides a visual display that allows for 
tallies of multiple items and types of debris to be made. Plastic cotton bud stems are stacked in groups 
of 5, and pieces of cotton bud stems in groups of 10.  Confection sticks are stacked in groups of 5. By 
the middle of 2020 we were observing at every cleanup, plastic fixing items. The plastic fixing items in 
the following photographs are tiling squares, tiling wedges, the caps from silicon tubes and plastic wall 
plugs.  
 
 

 
 

Figure 9.  Greenhills Beach 12th July 2020 
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Figure 10. Greenhills Beach 1st April 2021 
 

 
Voo Doo Surf Spot, Potter Point, Kurnell 
 
Potter Point, Kurnell, is the site of Sydney Water’s Cronulla Wastewater Treatment Plant. The very 
small sandy beach section and reef break here is known to locals as Voo Doo Surf Spot. 
 
As stated previously this site was added late in 2020 as there was interest in determining what marine 
debris may be present in what may be expected to be a more pristine coastal and marine environment 
than Greenhills beach, where many more people gather for leisure activities. 
 
The wastewater treatment plant at Potter Point serves a population of 250,000 comprising the 
Sutherland Shire and Helensburgh. It treats 53 million litres (ML)/day. This wastewater is treated to 
the tertiary level, some is re-used for on-site industrial purposes, such as washing down equipment 
and filter backwashes while the remainder is released to the ocean at Potter Point. 
(https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-
treatment/cronulla-wastewater-treatment/index.htm) 
 
Because of this tertiary treatment it would be expected that little or none of the marine debris found 
on our local beaches would come from the Potter Point treatment plant and that the discharge was 
clean but and non-potable water. 
 
 

https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-treatment/cronulla-wastewater-treatment/index.htm
https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-treatment/cronulla-wastewater-treatment/index.htm
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Figure 11. Voo Doo Surf Spot, Kurnell: 27th August 2020 
 

 
Unprepared to do a cleanup we could not ignore what we found. Figure 11 shows the photographic 
record of the cleanup undertaken at Voo Doo on 27th August 2020, and it shows that we found the 
same type of debris that we continually find on Greenhills Beach a short distance to the south. That is, 
hard plastic, soft plastic, rope and scrap, plastic consumer items, a balloon, fishing items, plastic lids, 
plastic straws, an overwhelming number of cotton bud stems and plastic fixing items such as tiling 
squares and wedges and plastic wall plugs. 
 
Complete cotton buds stems are stacked in groups of 5, and some of these and the broken pieces of 
cotton bud stems also collected clearly show what appears to be evidence of mechanical damage. 
 
 

 
 

Figure 12. Voo Doo Surf Spot, Kurnell: 29th March 2021. 
 
Figure 12 shows the photographic record of marine debris collected at Voo Doo on 29 March 2021, 
and the number of whole and broken cotton buds stems collected was huge. Whole cotton bud stems 
are in groups of 5, and broken pieces are in groups of 30 in the bottom half of Figure 12. A significant 
number of the collected cotton bud stems appear to be mechanically damaged.  
 
 
Burning Palms, Royal National Park. 
 
Burning Palms Beach is a small beach at the southern end of the Royal National Park, and there is no 
urban development for many kilometres north and south of the beach. It is a patrolled beach in 
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summer and has many day walkers frequenting the Coastal Track. A significant attraction nearby is 
the Figure 8 Pools about 1 kilometre to the south of the beach. It was an interest in seeing the Figure 
8 pools that took the author to this site. Again, what we found was overwhelming, and again, though 
not prepared for a beach cleanup we could not ignore the problem. 
 
 

 
 

Figure 13. Burning Palms Beach, Royal National Park: 13th August 2020 
 
 
A note on Burning Palms Beach. 
 
Due to Burning Palms Beach being located north of three Sydney Water Waste Treatment plants in 
the Illawarra, namely: Shellharbour (Secondary treatment 16.9 ML/day, offshore 120m from Barrack 
Point), Port Kembla (Primary treatment, wet weather only) and Bellambi (Primary Treatment, wet 
weather only), it is possible that solids from these waste treatment plants could drift northwards to 
the Royal National Park beaches (See Figure 14). 
  
However, due to the fact that Shellharbour is Secondary Treatment, and that Bellambi and Port 
Kembla are wet weather only, we argue that it is unlikely that these WWTPs are the source of the 
Cotton Bud stems found at Burning Palms Beach. The following extract from Sydney Water is 
relevant: 
 

Our secondary treatment process removes carbonaceous organic matter and nutrients 
(nitrogen and phosphorus) from wastewater. This involves converting soluble decomposable organic 
matter into biomass. After this, the clarification process separates the biomass and any 
other suspended material from the liquid stream.  

((https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-treatment/index.htm) 

The central point remains, we are finding Cotton Bud stems on a beach in the Royal National Park. 
 

 

https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-treatment/index.htm
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Figure 14. Illawarra WWTPs and Burning Palms Beach 
 
 

 
 
 

Figure 15. Burning Palms Beach, Royal National Park: 9th February 2021 
 
 
Boat Harbour, Kurnell 
 
The locations referred to as Boat Harbour Bay and Boat Harbour 4wd are accessed via Boat Harbour 
Park. This is a popular day location for those with 4 Wheel Drive vehicles and who pay a daily fee to 
access these locations. Boat Harbour Aquatic Reserve borders this beach section to the north. The 
Greenhills site is directly south and the Voo Doo Surf Spot is part of the Boat Harbour Aquatic Reserve. 
The marine debris gathered and shown in Figures 17, 18, 19 and 20 comes from the beach shown in 
yellow in Figure 16 and which is referred to as Boat Harbour Bay. 
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Figure 16. Boat Harbour site 

 

 
 

Figure 17. Boat Harbour 6th September 2019 
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Figure 18. Boat Harbour 28th May 2020 
 

 
 

Figure 19. Boat Harbour 19th November 2020 
 

 
 

Figure 20. Boat Harbour 4th April 2021 
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The Monument 
 
This site is a section of shoreline on the southern side of Botany Bay, close to the monument to 
James Cook’s landing in 1770, and The Monument and “Cricket Pitch” clean-up sites at Kurnell are 
both non-ocean facing sites. Our data indicates that while there is significant marine debris collected 
from these sites, the number of Cotton Bud stems collected is much less than for ocean facing sites 
(see below). 
 
 

 
 

Figure 21: The Monument Site 
 

2.6 Graphical data for Cotton Bud stem debris 
 
As shown in many of the photographic records included in this report plastic cotton buds stems are a 
constant feature in the marine debris from all the beach sites that we collect from. Figures 22 to 26 
show data for Cotton Bud Stems collected from three clean-up sites and Figure 25 shows the maximum 
number of Cotton Bud Stems collected from six sites. The data in Figures 25 and 26 demonstrate that 
many more cotton bud stems are found on ocean facing sites than estuary sites (suggesting most 
cotton bud stems come from wastewater not runoff). 
 

 
 

Figure 22. Cotton Bud Stems count for Greenhills beach 
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Figure 23. Cotton Bud Stems count for Voo Doo surf spot 
 
 

 
 

Figure 24. Cotton Bud Stems count for Burning Palms beach – The Royal National Park 
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Figure 25. Maximum count of Cotton Bud Stems – 6 clean-up sites 
 
 

 
 

Figure 26. Average count of Cotton Bud Stems – 6 clean-up sites 
 

Analysis and discussion is presented below in Sections 3 and 4 which includes outcomes from our 
activities, including interactions with various authorities and information from other sources.  
 

3. Analysis and discussion 
 

3.1 Marine Debris Sources 
 
In the same way that our photographic presentation of the marine debris has evolved over the five 
years of collecting data, so too has our curiosity and endeavour to find the likely source or sources of 
what washes up onto our beaches. 
 
Table 2 shows the localised data recording sheet for Voo Doo Surf Spot or more accurately Potter 
Point the site of the Cronulla Wastewater Treatment Plant discharge point. As mentioned in section 2 
the type of marine debris found at Greenhills Beach is very similar to marine debris found at the other 
locations where we have undertaken cleanups.  Table 2 shows the localised data recording sheet for 
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Voo Doo (see Table 1 for a similar record for Greenhills Beach).   The data in Tables 1 and 2 supports 
our qualitative findings during clean-ups that the type of marine debris collected is similar for these 
two sites. Once we confirmed this with quantitative data we began considering if there was a common 
explanation for the source or sources of our marine debris at these sites. 
 
 

 
 

Table 2. Voo Doo Surf Spot Localised Data Recording Sheet. 
 
We considered a range of alternative sources, including:  

 Stormwater debris: Such debris is gathered by runoff that enters the sea via our rivers, and 
noting the proximity of the Cooks, Georges and Hacking Rivers this could be an explicable 
source for items collected in cleanups. 

 

 From fishing and recreational activities: Lost or discarded items from fishing activities 
(commercial and recreational), and from recreational activities could account for some of the 
debris. 

 

 Lost containers and waste from sea craft: Large items lost from sea vessels or discarded as 
waste by vessels at sea is an explicable source for some of the debris. 

 

 Wind-blown: Debris blown by the wind may account for some debris such as soft plastics and 
balloons.  

 
Our greatest curiosity is raised by the occurrence, number and physical condition of plastic cotton bud 
stems. The physical condition of the cotton bud stems we find is addressed in more detail below 
‘Evidence of Mechanical damage’. The occurrence of cotton bud stems at each location, and at every 
cleanup, and the large numbers of stems that are found causes great concern to us, and to other 
members of the community with whom we share this information. 
 
The typical public discourse around plastic in our environment focuses on such things as plastic drink 
bottles, plastic plates and cutlery, plastic bags and containers, plastic straws and rubber balloons. As 
shown in the detailed data of or cleanups we also find plastic “soyfish” (small containers that once 
held soy sauce) and many plastic items from building activities – notably tiling materials. However 
little if anything is ever discussed publicly about the item we find in greatest number on our beaches 
– the plastic cotton bud stem.  
 
To some degree we see the impact of campaigns that do reduce this litter source becoming marine 
debris. In NSW the Return and Earn Scheme is one such positive step.  We are increasingly seeing the 
conversion to paper straws; plastic bags are no longer supplied by major food stores; bamboo and 
cardboard take-away cutlery is increasingly available; cardboard take-away packaging is now the 
choice of many consumers instead of polystyrene and plastic. Businesses and retailers know this and 
respond to consumer demand.  
 
Unfortunately, rubber balloons that soar to great heights and travel great distances, then explode as 
the helium expands will shatter the rubber balloon to resemble the shape of squid. Most often all that 
is found, usually entangled in seaweed, is the trailing plastic lead and clip. It is noted that it is legal in 

Voo Doo Surf spot

Cigarette cottonbud cottonbud plastic cyclum hard plastic food & lolly plastic balloons rubber foam Rope & tiling & fishing 

DATE butts/Litrs Straws Lolly sticks Lids stems pieces bags sticks wrap(+rmnts) bottles items items scraps electrical items Subtotal

9/10/2020 1 13 9 30 63 16 0 2 93 24 5 1 9 38 5 3 5 317

11/12/2020 5 8 6 11 54 33 0 1 74 19 0 1 2 26 2 5 8 255

2/02/2021 6 3 7 19 66 23 1 1 63 7 1 5 4 5 0 4 10 225

29/03/2021 0 0 25 38 712 254 0 0 167 10 3 2 1 7 4 14 4 1241
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NSW to deliberately release less than 20 balloons. We think this limit should be reduced – probably to 
zero.  
 
Frustratingly, plastic cotton bud stems, seem to escape scrutiny, yet they are found in great numbers.  
 
We believe that it is not reasonable to expect that the frequency (every clean-up) and the number 
(often the largest quantity for a single item at each clean-up) of cotton bud stems collected can be 
explained by losses from cargo vessels or cast overboard by recreational boat users, or come from 
that urban runoff, or that day visitors discard this number on a regular basis or that like balloons they 
may have arrived on the wind. 
 
Our hypothesis is that the source of the significant number of plastic cotton bud stems from all our 
clean-ups at Kurnell, Cronulla and even Burning Palms in the Royal National Park, is that they escape 
the screening process in the primary treatment stage of Sydney’s wastewater treatment. We explore 
the possibility and feasibility, of this hypothesis in the section ‘Sydney Water’.  
 
 
 
Evidence of Mechanical Damage 
 
Figures 27 – 28 show evidence of severe damage to Plastic Cotton Bud stems.  As the photos show 
many of the Cotton Bud stems we collect are damaged in a way that indicates mechanical interference. 
This type of damage can also be seen on plastic straws and plastic confection sticks. Figure 29 shows 
the regular nature or pattern of these cuts. 
 
Figure 28 shows the numbers in which these can be found at any site along with the hundreds of 
smaller fragments that may result when these cuts and creases fracture to pieces.  
 
Figure 29 shows the length and regularity of these fragments. 
 
This type of damage is unlikely to be the result of stormwater torrent or the impact of surf and rocks 
on Cotton Bud stems, because the damaged unbroken pieces tend to have uniform markings and not 
random. 
 
This damage indicates that these Cotton Bud stems enter the sewerage system and are then subject 
to a mechanical process that is consistent with step screen apertures of 6mm as found in Sydney 
Water Primary Treatment Plants. Indeed, Sydney Water’s description of Primary Treatment, Section 
3.2, refers to the presence of ‘cotton tips’. 
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Figure 27. Close-up of damaged Cotton Bud Stems  
 

 
 

Figure 28. Cotton Bud Stems – whole, damaged and pieces 
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Figure 29. Regular pattern of damage to Cotton Bud Stems 
 
Evidence of Fats, Oil and Grease. 
 
Another indicator of items having passed through the wastewater treatment system is the presence 
of fats, oils and grease (FOG). Figure 30 is a photo of Cotton Bud stems collected by us at one of the 
clean-up sites, and these pieces are examples of FOGs on marine debris.  
 

 
 

Figure 30. Cotton Bud Stems with FOG 
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FOGs are released into the sewer system from residential, business and industrial sources, and may 
undergo reactions with other chemicals in the wastewater (such as calcium, soaps) resulting in the 
production of insoluble solids and FOG deposits. This can result in “fat bergs” (which may contain 
other items such as sanitary products and wet wipes which had been deposited in toilets) which 
leads to pipe blockages in sewers and may cause sewer overflows.  

There is reasonable speculation that the Cotton Bud stems with FOGs attached are an indicator that 
those items travel through the wastewater system possibly only at the Primary level of treatment.  

 

3.2 Sydney Water 
 

Sydney Water’s website, www.sydneywater.com.au, shows that it owns and operates 16 wastewater 

treatment plants (WWTP) and collects more than 1.3 billion litres of water every day. ‘We treat the 

wastewater before it is re-used or discharged into rivers or ocean’. 

Water Treatment  

As shown on the Sydney Water web-site, wastewater that is treated is done so at one of three levels, 

and these are shown in Figure 31.  

Primary treatment 

 

Secondary treatment 

 

Tertiary treatment 

 

Figure 31. Three treatment levels used by Sydney Water 

The vast majority of Sydney’s wastewater, (in excess of 88%) is treated to the initial or primary stage. 

Sydney Water describes primary treatment as: 

Primary treatment removes large solids from wastewater. 

https://www.sydneywater.com.au/SW/index.htm
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Screens trap and remove things such as food scraps, wet wipes, cotton tips and plastic 
(called screenings) as wastewater flows through. Grit tanks cause small, heavy particles like 
sand (grit) to sink to the bottom of a tank and a scraper removes it. 

Sedimentation tanks allow solids (sludge) to settle to the bottom and oils and grease (scum) 
float to the top. Scrapers at the top and bottom of the tanks remove the sludge and scum, which 
are then treated to produce biosolids. 

(https://www.sydneywater.com.au/SW/education/Wastewater-recycling/Wastewater-treatment/index.htm) 

As shown in Table 3, in excess of 950 ML/day of the total wastewater collected and treated by Sydney 

Water is treated to the primary level, about 3% being treated to the secondary level and a little more 

than 8% of all Sydney wastewater is treated to the tertiary level. Sydney Water describes tertiary 

treatment as: 

‘tertiary treatment includes filtering, disinfecting and preparing wastewater for recycling.’ 

(https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-

network/wastewater-treatment-levels/index.htm) – [7] 

Sydney Water owns and operates 16 WWTPs, and Table 3 lists data from 13 operational WWTPs which 

are used for dry weather discharging, with the other 3 WWTPs used ‘during wet weather’ and for 

which Sydney Water does not appear to include discharge volumes in its daily discharge data.  

Therefore during ‘wet weather’ the primary treated volumes discharged would be expected to be 

higher as the 3 WWTPs used during those periods only treat wastewater to the primary level. 

 

Table 3. Average daily dry weather discharge from Sydney Water WWTPs (ML/day) 

 

Only wastewater that has been treated to the tertiary level is suitable as freshwater replacement in 

industry and therefore a little over 8% of Sydney’s wastewater is in any way reusable. 

Ocean discharges 

The approximately 950 ML per day of wastewater (dry day average) which still contains ‘smaller 

particles and dissolved pollutants’ enters the ocean via outlets which are located 2.2km -3.7km from 

the coastline of Sydney. These ‘smaller particles’ would be expected to contain a range of materials, 

as the sieving process is purely based on screening and therefore various forms of plastic, that may 

have avoided the screening, grit removal and sedimentation processes can reasonably be expected to 

be mixed through the primary treated wastewater ejected into the ocean. The discharge volumes and 

distance from the Sydney coastline for each of the primary WWTPs is shown in Table 4.   

 

Outfall Name Avg daily discharge 

(ML/day) 

Location 

Bondi 126.5 Deepwater ocean outfall at a depth of 63m, 

2.2km from the shoreline 

Bondi Brooklyn Cronulla Hornsby Malabar Nth Head Richmond Riverstone Shellharbour Wallacia Warriewood West Hornsby Winmallee Total %

Primary 126.5 488 336 950.5 88.4

Secondary 16.9 17.6 34.5 3.21

Tertiary 0.2 53 5.2 0.9 1.8 0.6 11.9 16.5 90.1 8.38

1075.1 100

https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-network/wastewater-treatment-levels/index.htm
https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-network/wastewater-treatment-levels/index.htm
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Malabar 488 Deepwater ocean outfall at a depth of 82m, 

3.6km from the shoreline 

North Head 336 Deepwater ocean outfall at a depth of 65m, 

3.7km from the shoreline 

 

Table 4. Average daily discharges and locations from *Deepwater ocean outfalls – Sydney region 

*Deepwater ocean outfalls release primary treated effluent through a series of tunnels under the ocean floor and the 

released through a series of diffusers, releasing effluent in fine jet streams. (Sydney’s Deepwater Ocean Outfalls, 2007) 

In addition, based on Sydney Water’s average gross daily discharge of 1075 ML/day, it is calculated 

that approximately 10 ML per day of untreated wastewater is discharged directly into the ocean at 

three locations (Vaucluse, Diamond Bay and Diamond Bay South - ‘Less than one percent of Sydney’s 

wastewater is discharged untreated to the ocean at Vaucluse, Diamond Bay and Diamond Bay South’. 

(https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-

network/wastewater-treatment-levels/index.htm) – [7] 

This shortcoming of untreated wastewater discharge in Sydney Water’s waste treatment system is 

addressed in its 2020 release of the Decision Report | Refresh Vaucluse and Diamond Bay. It is 

acknowledged in the report that the three ocean outfalls at Vaucluse, Diamond Bay and Dover Heights, 

which date back to 1918 and 1930s respectively, are the only ocean outfalls in NSW that still discharge 

untreated wastewater into the ocean. To address this the NSW Government announced in 2018 that 

these ocean outfalls would be closed and redirected to the Bondi WWTP with a predicted finish date 

of 2020. (SMH, November 2018). 

This optimistic timeline is clarified within the Decision Report, p32, ‘Construction of the Refresh 

Vaucluse and Diamond Bay Project is expected to begin in mid-2021 and be completed by the end of 

2023 … Once the new infrastructure has been built, tested and commissioned, wastewater flows will 

be diverted away from the ocean outfalls … However, during prolonged wet weather events the ocean 

outfalls will be used as an emergency release point when the wastewater system is at full capacity.’ 

The report states that the new flow to the Bondi WWTP will be ‘negligible. That is, it will have no 

impact on the plant.’ Assuming no increase in the daily rate of wastewater discharge, by the end of 

2023 the Bondi WWTP will receive up to 10 million additional litres of untreated wastewater diverted 

from the Vaucluse/ Diamond Bay outfalls, which then will be treated to the primary level. 

Technical specifications – North Head and Cronulla WWTPs 

The processes used in the primary treatment of wastewater are screening, grit removal and 

sedimentation (see Figure 31). Our understanding is that primary WWTP equipment appears not to 

be standard across the Sydney Water network.  

At North Head the screening process involves, 7 (1 standby), Rotary drum screens with an aperture of 

5mm. (North Head Wastewater Treatment Plant technical data sheet SW145 04/20 © Sydney Water.) 

At Cronulla the screening process involves 6 automated step screens, with an aperture of 6mm. 

(Cronulla Wastewater treatment plant technical data SW113 03/20 © Sydney Water.)  

Unfortunately, the technical specifications for the Bondi WWTP and the Malabar WWTP have not been 

able to be accessed. The assumption is made that at both Bondi and Malabar, the primary treatment 

of wastewater will involve either the step screen system or the drum roller system described above. 

https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-network/wastewater-treatment-levels/index.htm
https://www.sydneywater.com.au/SW/water-the-environment/how-we-manage-sydney-s-water/wastewater-network/wastewater-treatment-levels/index.htm
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Further, no technical specifications have been able to be accessed to show the aperture settings for 

the diffuser system that releases the effluent as a jet steam into the ocean. 

An interesting set of specifications are found in commercial literature relating to the manufacture of 

wastewater treatment equipment.  Ecologix Technologies, Inc., is a U.S. based manufacturer of 

equipment for wastewater and water treatment plant.  Its publication Ecologix 

brochure.ecosep.2018.rev.2, provides technical specifications for rotary drum screens applicable to 

‘municipal wastewater pre-treatment’ and provides flow rate data for screen opening, i.e., apertures 

of 0.5mm, 1.0mm, 1.5mm and 2.0mm. This contrasts quite markedly with Sydney Water plant 

equipment screen opening sizes quoted for the North Head and Cronulla WWTPs. We discuss below 

that the screen aperture sizes used at Sydney Water North Head and Cronulla WWTPs and possibly at 

the other WWTPs, may be large enough to allow plastic (polypropylene) cotton bud stems, which have 

a cross-sectional diameter of ~2.5mm to pass through the primary treatment stage of WWTPs that 

use either 6mm step screens or 5mm roller drum apertures. 

The existence of plastic cotton bud stems in the Sydney wastewater system is apparent by Sydney 

Water’s reference to ‘wet wipes, cotton tips and plastic’ in their description of the screening phase of 

primary treatment. As shown in this report these items as well as others are commonly found on our 

local beaches and beyond. In addition, evidence from interstate and overseas has established this as 

fact. 

Environmental monitoring 
 
The publication Deepwater Ocean Outfalls- Long Term Environmental Performance (2007, p4) [9] 
states that construction of the deepwater ocean outfalls was dependent on a detailed environmental 
monitoring program (EMP) that it subsequently enacted between 1989 and 1993.  It further states 
that ‘The program found that the ocean outfalls performed well, meeting or exceeding the predictions 
of the environmental impact statements, and mitigated all of the previous environmental problems 
associated with the old cliff-face outfalls.’ 
 
The report (p4) goes on to describe the current and ongoing monitoring program aimed at assessing 
how the deepwater ocean outfalls perform over a longer time. 
 
‘Data is collected at 20 ocean monitoring sites …, from Terrigal on the NSW Central Coast to 
Shoalhaven Bight south of Sydney, to detect any potential impacts on the marine ecology and 
sediments. The monitoring program studies four main areas, (pp 6-10):   
 
i)marine ecology, here a comparison of the diversity and abundance of seafloor organisms at sites close 
to the deepwater ocean outfalls, to those at control sites far from the outfalls is made. 
 
ii) effluent toxicity, to test for toxicity, indicator organisms are chosen for their sensitivity.  
 
iii) marine sediment characteristics, marine sediments at the monitoring sites are surveyed each year 
for a range of physical and chemical parameters. 
 
iv) oceanography, here, Sydney Water describes ‘highly energetic’, wave and current conditions, ‘the 
outfalls harness (this) natural energy to disperse and break down effluent. Further, ‘Oceanographic 
conditions affect how the deepwater ocean outfalls operate and how the marine ecology and 
sediments behave. To better understand how the outfalls interact with oceanographic forces, Sydney 
Water operates a permanent Ocean Reference Station (ORS) …, three kilometres offshore from Bondi. 
The ORS measures and records oceanographic and meteorological variables. 
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The Ocean Reference Station is housed in a permanently moored marine buoy, approximately two 
kilometres off the Sydney coast. This device continually monitors ocean current and wave activity 
offshore.’ (p10). 
 
STSIMP Data report 2019-20 
 
Sewage Treatment System Impact Monitoring Program (STSIMP) Vol 1 data Report 2019-20 [9]. 
 
The subsection, State of ocean environment (p30), ‘… describes the two key monitoring programs 
implemented by Sydney Water to understand the state of ocean environment in relation to deepwater 
ocean outfalls’. The two key monitoring programs being; Ocean receiving water and Ocean sediment 
program. The first essentially collects data from the ORS and the Bureau of Meteorology to assess ‘the 
dispersion of Sydney Water discharges to the marine environment’(p30) and the second to assess the 
state of ‘Benthic Ecosystems near Sydney’s Deepwater Ocean Outfalls’. Benthic ecosystems being 
those found at depth. 
 
Clearly, as can be appreciated by the preceding discussion, Sydney Water invests heavily in the 
monitoring of its deepwater ocean outfalls and their discharge. However, what appears absent from 
its monitoring program is the monitoring of those less than ‘large solid particles’ that escape Sydney 
Water’s primary treatment of its (in excess of) 950 million litres of wastewater and may be deposited 
some 2.2kms to 3.7kms from the Sydney coastline.  
 
 
3.2 Redacted 
 

 

3.3 International and interstate experience 
 
In 2010 the worldwide production of plastics was estimated to be about 270 MT and the amount of 
plastic waste generated was estimated to be a very similar amount at 275 MT [3]. Of this amount it 
was estimated that ~8MT per year enters marine environments (the range is calculated to be between 
4.8 to 12.7 million MT per year) from 192 coastal countries worldwide [4]. A 2017 report from the 
International Union for the Conservation of Nature estimates that ~9.5MT of plastic enters world 
oceans every year [2]. This amount is based on the 8 MT estimate plus 1.5 MT per year from 
microplastics coming from tyre wear on roads and from microplastics from clothes washing. 
 
Plastic waste is estimated to last hundreds to thousands of years in terrestrial environments and far 
longer in the deep sea [1]. Plastic pollution adversely effects both marine organisms and biodiversity 
and human livelihoods and economy. Marine plastic pollution effects fisheries and tourism and leads 
to concentration of hydrophobic contaminants and release of toxic chemicals from plastic additives 
that break down into small particles. Wildlife in ocean environments are affected by plastics with 4 
main items identified as most deadly to wildlife being fishing debris, plastic bags, balloons, and plastic 
utensils [6]. The authors suggested that the most cost-efficient way to reduce marine megafauna 
deaths from plastics is to prioritise reducing those items entering the environment. 
 
Every one of our clean-up activities in the Sutherland Shire and the Royal National Park have resulted 
in small and large pieces of plastic being found and recorded and the four items identified by Wilcox 
et. al. [6] are commonly articles at those clean-up sites. As discussed in this report the finding of plastic 
cotton bud stems is also a common piece of debris that is recovered.  
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Cotton bud stems have been found in other national and international locations. In Warrnambool, 
Victoria, community volunteers retrieved an estimated 20,000 Plastic cotton bud stems from Shelley 
Beach, which is close to Warrnambool, over a 2-year period. They have also found large numbers of 
plastic resin pellets, known as nurdles, at the same location. In 2018 there was a huge spill of nurdles 
at the beach and the source of the spill was found to be a nearby sewage treatment facility owned 
and operated by Wannon Water. Soon after the nurdle spill, Wannon Water set up temporary fine 
filters to help prevent the pellets from being released from the ocean outfall. Wannon Water 
announced a $40M upgrade project which was aimed at ensuring the plant has sufficient capacity for 
a projected increase in sewage volumes as well as providing protection to the environment. The 
upgrade includes installation of a new inlet screening facility, a new odour control system and the 
addition of two new IDEA tanks with a second tertiary effluent screen 
[https://www.wannonwater.com.au/news-projects/projects/warrnambool-sewage-treatment-plant-
upgrade.aspx].  
 
The cotton bud stems found on Shelley Beach resulted in the local community launching a national 
campaign “Better Buds” calling for Australians to take a pledge to no longer purchase or use cotton 
bud stems nor to flush them down the toilet. The campaign aims to push for a national ban on cotton 
bud stems, as several states are already looking into banning single use plastic items and sustainable 
alternatives are affordable and widely available. 

Interstate and overseas experiences have concluded that cotton bud stems found as marine debris 
can be traced back to sewerage systems. In Warrnambool, Victoria, The Better buds Campaign (after 
finding thousands of cotton stems and other items) and the local wastewater facility, Wannon Water 
having been upgraded in April 2020 with screens with 0.5mm seals in the screen and 1mm wire mesh 
openings, have both led to improvements in filtering and wastewater screening at Warrnambool. The 
new screen that Wannon Water put in April 2020 was from Hydro-Dyne Engineering and Green 
Process – the Hydro-Dyne’s Great White Center Flow Band  Screen – described as “a continuous band 
screen designed for low to high flows; Independently certified to have the highest screenings capture 
ratio of all band screens on the market, the Great White’s dual spray wash, patented grid design, 
proprietary sealing system - with 0.5mm seals in the screen and 1mm wire mesh openings - and 
UHMWPE guide links make it ideal for the filtering and offloading water and wastewater screenings”. 

FIDRA (https://www.fidra.org.uk/) is a Scottish environmental charity which is working to reduce 
plastic waste and chemical pollution in the oceans, beaches and the wider environment. FIDRA has 
been engaged in several initiatives over the years including a UK national initiative for beach clean-
ups called the Great British Beach Clean and the Cotton Bud Project which was aimed at changing 
behaviours on use of PCBSs and influencing manufacturers and legislators on cotton bud stems.  
 
There was a significant breakthrough in October 2019 when after years of effort legislation banning 
the sale and manufacture of plastic stemmed Cotton Buds in Scotland, The Environmental Protection 
(Cotton Buds) (Scotland) Regulations 2019, came into force [https://www.fidra.org.uk/the-beginning-
of-the-end-for-beached-cotton-buds/].  
 
The FIDRA article states that the source of plastic cotton bud stems in the UK was from sewage (people 
throwing used cotton buds into the toilet), and the Cotton Bud Project had a multi-pronged approach 
of public awareness, engaging with manufacturers to change from plastic stems to other materials like 
paper, and influencing government for legislation changes. The program was a huge success, with 
plastic cotton bud stems banned through legislation in Scotland.  
 
In Australia the South Australian Government has been the first to introduce a single use plastic ban 
with Australian first legislation being passed in 2020 and the ban enacted in February 2021 [SA plastic 

https://www.fidra.org.uk/
https://www.fidra.org.uk/the-beginning-of-the-end-for-beached-cotton-buds/
https://www.fidra.org.uk/the-beginning-of-the-end-for-beached-cotton-buds/
https://www.premier.sa.gov.au/news/media-releases/news/sas-historic-ban-on-single-use-plastic-starts-tomorrow#:~:text=South%20Australia%27s%20historic%20ban%20on,legislation%20passing%20Parliament%20last%20year.
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ban enacted]. Recently the Victorian Government announced a single use plastic ban will be coming 
into place by 2023, and the items to be banned will include plastic Cotton Bud Stems 
[https://www.vic.gov.au/single-use-plastics]. Reusable and compostable alternatives are already 
being manufactured and available in the larger retailers and supermarkets, and compostable 
alternatives pose less pollution effect than plastic sticks. 
 

4. Summary 
 
Our activities, analysis, research and interactions shows that: 
 

 Plastic cotton bud stems have been collected from every site surveyed; 

 Plastic cotton bud stems occur every time a collection and survey is undertaken; 

 Many more cotton bud stems are found on ocean facing sites than estuary sites (suggesting 
most cotton bud stems come from wastewater not runoff); 

 Many cotton bud stems found are intact and a significant number deformed or are in broken 
pieces (reminiscent of being through a mechanical process); 

 Some cotton bud stems have oils and grease evident on them suggesting they have travelled 
through the wastewater system; 

 Sometimes very large numbers of cotton bud stems are found (for example in July 2020) and 
this seems to correspond with large ocean swells – although more data is required to be 
certain of this correlation; 

 During the maximum occurrences for Greenhills and Burning Palms the number of cotton bud 
stems per 100m of beach is very similar to UK data e.g. 27 for Greenhills and 28 for UK (FIDRA). 

 
Our cleanups, consideration of the data we have collected, our local investigations and our literature 

searches have led us to consider several issues and pose various questions, such as:  

 Plastic cotton bud stems and other plastic debris are pervasive on our beaches. Where do the 

cotton bud stems come from? Why do they sometimes occur in huge quantities? Is that related 

to large storm events where big ocean swells push large volumes of water toward the coast? 

 Is it possible that these plastic cotton bud stems can pass through a primary treatment system 

that uses some form of initial screening in its treatment process?  

 How small are the ‘smaller particles’ that escape the primary treatment process referred to in 

the Sydney Water literature?  

 Is there any environmental monitoring to assess the degree of escape of these ‘smaller 

particles’ at the release point into the ocean? 

 Where do these ‘smaller particles’ go once released 2.2km – 3.7km from Sydney’s coastline? 

 Are these ‘smaller particles’ contributing to the environmental impact and damage, which is 

shown in the scientific literature to be effecting, sea animals, sea birds and evidently our 

beaches? 

 What possible solutions are available to stop plastic cotton bud stems and other plastics 

entering the oceans near Sydney? 

5. Next steps and conclusions 
 
Human activities result in the release of gases, liquids and particulates into the atmosphere, the land 
and the oceans and estuaries. Awareness by world communities, targeted legislation and regulations 
at international and national levels have gone some way to alleviate environmental impacts, but much 
still requires to be done.  People who love to relax or exercise at the beach are hard pressed not to 

https://www.premier.sa.gov.au/news/media-releases/news/sas-historic-ban-on-single-use-plastic-starts-tomorrow#:~:text=South%20Australia%27s%20historic%20ban%20on,legislation%20passing%20Parliament%20last%20year.
https://www.vic.gov.au/single-use-plastics
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find pieces of plastic when they undertake their relaxation or exercise. Animals in marine 
environments from the smallest to the largest have been found to have ingested plastic. Many animals 
die and biodiversity is threatened because of plastics entering terrestrial environments.  The problem 
is known and acknowledged, and as with many previous human activities that have caused issues for 
the environment, things can be done to improve the situation. Scotland, South Australia and Victoria 
have all undertaken legislated initiatives to reduce plastics effecting the environment. It is 
extraordinary to pause and reflect that plastics were invented around 1950. In 70 years our activities 
and the use of plastic has compromised the well-being of the planet. 
 
Our report provides data from local clean-up activities, analysis of our data, research of scientific and 
waste treatment literature, and recommendations for future action. We have used the prevalence of 
plastic cotton bud stems to illustrate the larger issue of the treatment of wastewater for the Sydney 
region.  

6. Recommendations 
 
We call on the Government of New South Wales to make funding available to: 
 
1. Incorporate more efficient step screening filters in all Sydney’s primary treatments plants. The 

stepscreens in Sydney Water waste treatment plants are either 5mm or 6mm. Sydney Water to 

investigate and instigate state of the art step screening, our research indicating that to be less 

than 2mm. 

 

2. Upgrade all Sydney treatment plants to tertiary level to provide recyclable water. The current level 

is less than 10%. 

 
3. Provide resources to co-ordinate and map data gained by the Sydney Water Ocean Reference 

Station (ORS) against data provided by volunteers and others to fully understand the impact of 

ocean currents and adverse weather conditions upon discharges from ocean outfalls. 

 
4. Initiate sampling project designed to establish the release points for hard plastic (especially cotton 

bud stems) into the environment. We suggest that the first sampling could be done downstream 

of the primary treatment step filters for the Malabar treatment plant. Additional sampling at the 

outlets located 3.6km offshore. A larger sampling program at selected points of the wastewater 

streams would add depth and quality to the collected data.  

 
5. Fund a public education program by Sydney Water to inform the public on the misuse of private 

and public waste systems and its effect on the ocean environment and local beaches. 

 
6. NSW government prioritise the introduction of a single use plastic policy and include banning the 

use of plastic items such as cotton bud stems, lollypop stems, “soyfish”, straws, balloons, in the 

first stage of that policy. 

 
7. Funding be allocated to establish a marine debris sculpture to be erected in a prominent location 

at a Cronulla beach to showcase marine debris washed onto our beaches, collected and counted. 

This will serve as an educational resource for all age groups. 

 
8. Our local member initiate and join us on a tour of Sydney Water’s Cronulla treatment plant to 

enable a first-hand understanding of this important facility. 
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