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Project Overview

Litter entering waterways from stormwater drains is ubiquitous 
and causes pervasive environmental consequences. A recent 
article in the journal Science estimates that between 24 and 
34 million metric tonnes of plastic enters our oceans and 
freshwater resources every year, and this is expected to grow 
unless we intervene with systemic changes to the way we work 
with plastic materials1.

This study was conceived in 2018 and began in June 2019.  
A detailed study of litter items entering stormwater drains  
was conducted by installing LittaTrap™ catchpit inserts into  
34 drains across the island of Waiheke. Regular samples were 
taken by Downer and analysed by Stormwater360. Samples  
were sorted and individual litter items counted by hand.  
The trial continued for one year and culminates in this report. 
This study represents one of only few litter surveys from 
stormwater drains in New Zealand. A recent report2 by the  
Prime Ministers Chief Science Advisor indicates a lack of quality 
data and therefore knowledge gaps that exist about how much 
or where plastic litter enters the environment. We hope that this 
report provides a starting point for improved data collection and 
knowledge about the quantities, characteristics and pathways of 
litter into the environment.

At the time of this study, there are numerous examples of 
good regulations internationally that specifically target the full 
capture of litter from stormwater drains. However, locally there 
is extremely limited policy to address litter entering stormwater 
systems in New Zealand. 

We thank the Waiheke Local Council for initiating the project 
and for Downer who provided the maintenance activities on a 
regular basis. We also thank the interns from the University 
of Auckland who assisted with data collection and processing, 
in the process gaining practical knowledge about stormwater 
pollutants and how to manage them.

Litter entering the environment is a complex issue. There is a 
significant amount of variation between locations and time, 
making data processing difficult. Litter is strongly correlated 
to human presence and behaviour. Four technical reports were 
created each quarter explaining our data in depth 
and are available on request.

This report is submitted to the Waiheke Local Board  
as part of a litter capture and characterisation project  
in partnership with Stormwater360 and Downer.
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Covid-19 lockdown safely to ensure the final samples could be 
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N E W  Z E A L A N D

U S A

WAIHEKE ISL AND
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Litter can enter water environments in several ways; either 
directly from ocean sources estimated at 20%, or from land 
sources that makes up the remaining 80%. It is transported 
by wind or rainwater into a stormwater drain3. These drains 
link together to form a network which outfall into streams, 
rivers, lakes and ultimately our oceans. 

As litter moves through this system of pipes and rivers it 
undergoes mechanical breakage, once it enters the ocean it 
is then subjected to wave action and becomes brittle from 
sunlight. This is especially applicable to plastic litter which 
breaks down into many smaller pieces, called microplastics.

It is these small pieces that are easily ingested by 
marine life. It has been documented for years 
that two dominant currents, or gyres, exist in 
the Pacific Ocean. These rotating currents 
concentrate much of the littered plastic into 
large ‘garbage patches’ which are not only 

very large, but still growing. Currently, these garbage patches 
are estimated to be 1.6 million square kilometers in size4, 
which for scale is nearly six times the area of New Zealand.

All littered plastic items from New Zealand that float would 
ultimately get caught in the south Pacific garbage patch. Only 
a fraction of this litter ends up back on our beaches.

GLOBAL PERSPECTIVE TIMELINE AND METHODOLOGY

Litter items are picked by hand  
and counted based on categories  

from the United Nations  
Environment Programme5

WINTER 2019
21% of the total litter is  
captured, sorted and reported.

SPRING 2019  
41% percent of the  

total litter is captured

AUTUMN 2020
The rest of the litter for the project has 

been captured, sorted, and reported.

June 2019 LittaTraps™ are installed.  
The Project is underway!

 

Sample mass  
is recorded  
prior to sorting

Samples taken  
from LittaTrap™’s  
installed across  

the island

SUMMER 2020 
69% of the total litter  

 has been captured.

Teamwork throughout the project enabled  
its successful completion

THE GREAT PACIFIC 
GARBAGE PATCHES

WHER DOES IT  
ALL COME FROM?

LAND VIA 
STORMWATER
AND RIVERS

SHIPS & OCEAN 
SOURCES
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1  M AT I AT I A  W H A R F  752

2  O N E R O  1  7,775

3  O N E R O  2  564

4  S U R F D A L E  4,152

5  O S T E N D  7,658

6  PA L M  B E A C H  626

7  O N E TA N G I  3,635

SITES ACROSS 
THE ISLAND

34
TOTAL PIECES CAPTURED 

25,162 

1

2

4

3

6

7

5

Litter Hotspots

Normal Litter Loads

RESULTS
Glass
Karaehe

Wood & Paper
Tāporo & Pepa

Metal
Konganuku
Other

13.7%

8.1%

4.4%

1.9%

Plastics
Kirihou

CIGARETTE BUTTS

SOFT PLASTIC 12.5%

6.8%

4.1%

3.3%

POLYSTYRENE

OTHER
PLASTICS 

FOOD 
WRAPPERSHARD PLASTICS 13.0%

32.2%

PLASTICS WERE THE MOST CAPTURED LITTER

TOTAL LITTER 
CAPTURED BY AREA

LITTER CAPTURED VARIES 
ACROSS SEASONS

During the trial, 10 collections were made, with the 
help of Downer. They collected the contents of the 
LittaTrap™ and brought them to our warehouse 
where the contents were separated, and the litter 
items were sorted and counted. Sediment was taken 
from the bottom of the catch pits prior to cleaning 
on 3 occasions and the sediment was sent to Hill 
labs for petroleum hydrocarbons, heavy metals, 
and particle size distribution analyses. Every three 
months the data was compiled into a quarterly 
report which was then presented to the council, 
showing the culmination of our findings.

18,097 
plastic pieces

8,103 
cigarette

butts

15
island 
visits

Over 
500 hours 

sorting

326 
total basket

samples 
collected

Average yearly
capture rate of 
834 pieces 

per device

134,000m2 total
catchment area 21,000m2 

total road area

One catchpit, LT25 
contributed 2,690 pieces, 

accounting for 11% of total

25,162
total pieces of litter
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Catchpit without LittaTrap 
Pollutants flow straight to seeFull capture of all trash 5mm and larger

An estimated 80% of marine pollution 
originates from land and stormwater 
runo� is one of the major pathways for 
this pollution to reach our oceans.

Pollution in our waterways 
is an environmental crisis

Litter is generated through 
anthropogenic activities, as most 
litter is small and relatively light, 
making mismanagement easy. 
Also, due to the small size, the 
scale of the issue caused by 
littering can be underestimated.

Amenities such as restaurants and supermarkets 
are coupled with parking areas or bus stops the 
litter capture rate is much higher

The LittaTrap is designed so that litter can be 
captured closer to the source, preventing 
pollution of our waterways.

CAPTURING LITTER 
AT THE SOURCE

WA I H E K E  L I T TAT R A P  T R I A L

OPEN

INTERPRETATION 
& DISCUSSION
In the diagram below you can see stormwater drains 

which convey water from inland to a nearby water 

body. We installed 34 LittaTrap™’s across Waiheke and 

monitored them for a year to try and understand the 

variables behind litter characteristics.

The results from this study show that litter loads are highly 
variable and that some locations receive most of the total litter. 
These are often called ‘hotspots’ which have disproportionally 
higher loads compared to other locations, however there is no 
formal way of determining these hotspot locations. What we 
found is that several social and nature factors cause litter 
loads to vary.

Waiheke is a popular tourist location with significant increases 
in the number of visitors during the summer. This is reflected by 
increased litter loads during summer months. Other important 
factors include our actions around bus stops, popular cafes and 
restaurants. The overwhelming majority of cigarette butts are 
found around these locations. The filters are usually made of a 
plastic polymer called cellulose acetate. There is a growing body 
of scientific literature focused on this item which according to the 
National Geographic is the single most polluted item globally.

In autumn we see an increase in rainfall and with it litter gets 
washed into the drains. Litter loads in autumn are the highest 
of all four seasons which is a natural factor seen across many 
other stormwater pollutants such as sediment, hydrocarbons 
and metals.

During each season and the associated human activities that 
took place caused some of the hotspot locations to change, 
while other hotspots remained consistently polluted. The 
highest loading was a drain on Belgium Street, directly beneath 
the bus stop heading down the hill. This single drain received 
2,690 pieces of litter over the year, representing 11% of all the 
litter items captured. This location has several amenities which 
are considered high litter generating, including a bus stop, street 
side cafes, high volumes of foot and vehicle traffic and loading 
zones from the businesses around and upstream of the drain.

There are many ways to present litter information and over time 
there have been several survey methodologies proposed. Our 
data shows a wide range of litter per quarter, from just 10 pieces 
at the lowest, to 900 pieces captured in one season. Over the 
year we record an average of 834 pieces of litter per drain, but 
this average is misleading because of the existence of hotspots. 
Just nine of the thirty-four LittaTrap™’s captured more than half 
of all the litter. We believe we can make some predictions about 
litter loading based on these results, but as the Prime Ministers 
Chief Science Advisor suggests in a recent report about plastics 
in Aotearoa New Zealand that we need to “attract research and 
innovation”2. Additional steps are needed to incorporate 
“multi disciplinary approaches and drawing on are as such as: 
Mātauranga Māori, Engineering, Social sciences, Biophysical 
sciences, Economics”2. Lastly, the need to “share community 
initiatives and citizen science programmes” and to “build on 
successful innovative products”2 will also help to deliver better 
environmental outcomes against plastic pollution.
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CONCLUSION
This project found that on average 834 pieces of litter were 
captured in each drain over the year. This average number is not 
entirely correct because of the variability in litter measured across 
the 34 drains. In reality, there are nine drains which represent 
‘litter hotspots’ capturing more than half of the total litter. These 
hotspots can vary between collection, month, season or annually 
based on various social and natural inputs.

The scientific basis for predicting which drains receive the most 
litter is not easily defined. Additional research is needed to 
more accurately predict where litter capture initiatives should be 
focused. For now we believe that litter loads correlate strongly 
with human activity - whether that litter is created intentionally 
or by accident.

There are various on-land litter survey techniques which represent 
litter data by area.If we measure the catchment area of these 
drains we find 0.4 to 3.0 pieces per square meter. This correlates 

with other land litter surveys published by Be A Tidy Kiwi6 and 
others so we can expect similar litter quantities going into 
those drains.

We still have a long way to go to achieve systemic change in the 
way we use and abuse plastic items. In the mean time, there are 
practical ways to reduce litter pollution in your community.  
The first place to start is with education about plastics, but 
this doesn’t solve the problem with litter entirely. You can then 
encourage local businesses and community members to use 
simple technologies like the LittaTrap™ to capture wayward 
litter closest to the source, this prevents it breaking down into 
microplastics. The LittaTrap™ only needs to be emptied 3-4 
times per year and the litter it captures disposed of in the correct 
manner. Together we can all do our part in reducing the impact our 
communities have on the environment.

SAFETY
While we encourage more professional and citizen science 
litter action, working around stormwater infrastructure can 
be dangerous. We encourage all those who participate in 
litter collections, be those in stormwater drains or beach and 
river clean-ups, to take all necessary safety precautions.

EDUCATION
This study explores the methodology and data required for 
acquiring high quality litter data from stormwater infrastructure. 
It represents one of very few long-term projects studying the 
link between stormwater networks and the characteristics of 
litter entering the ocean across Aotearoa New Zealand.

We have effective and affordable technology that currently 
exist that are designed according to international regulations. We 
believe that the time to address plastic litter has long passed.

 
The only regulation question that exists is:

How much is  
too much?

TECHNOLOGY

This project utilises the LittaTrap™ 

technology which is an innovative 

catch basin insert design here in 

Aotearoa New Zealand to target and 

capture litter, plastics and other debris 

such as contaminated sediment. 

The device is easily installed inside 

of a stormwater drain and is quick to 

maintain by hand or vacuum truck. 

It has been laboratory tested to 

capture 99% of littered debris larger 

than 5mm and improve the sediment 

captured in the sump of the drain.

01 LIFT 02 TIP 03 REUSE
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