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A Guide to the Index
Based Evaluation
Method of Onshore Litter



01 An overview of index based evaluation method of onshore litter

“How” dirty is it?

Beach X was “so dirty,” “dirtier than expected,” etc. The impression differs among people even on the

same day on the same beach. That’ s why we need “objective” data to plan a clean up.

I . Importance of an index based evaluation

method of onshore litter

[In order to conduct efficient recovery and
disposal of drifting litter that land onshore
in large quantity, it is necessary to under—
stand in advance, the location, amount,
and nature of the litter.

If your first priority is to conserve the
marine environment, it would be more ef-
fective to start cleaning up from those
shores that receive the greatest amount of
litter. An index based evaluation method
not only helps prioritize the beaches to be
cleaned, but also helps estimate the scale
of recovery and disposal based on objec—
tive and quantitative data. To plan a
cleanup on adequate scale, an advance
study using the index based evaluation
method should be conducted before a
cleanup whether it is organized by a civil
society organization or a governmental or—
ganization. Also by conducting an evalua—
tion after the cleanup, it is possible to
evaluate the percentage of litter removed
and to quantify the extent to which the
cleanup goal is achieved.

II. An overview of index based evaluation

method of onshore litter

The criteria of index and their application

FrEIFEFNEENEANN— =2y 77 0 A
https://npo—po. net

were made simple for anyone to use with a
little training. We have ranked the clean—
ness of beach in terms of “the number of
bags filled with litter within 10m stretch of
the shoreline” so that it is quantifiable and
easy to understand.

The reference criterion is “Rank(Level) 3”
where there is one 20L garbage bag full
equivalent of litter along 10m stretch of
the baseline shoreline. Rank(Level) 2 rep—
resents half a bag full of litter along 10m
stretch of shoreline, and Rank(L.evel) 4
represents two—bag full equivalent of
litter.

Absence of any litter along 10m of shore—
line is represented by “Rank(Level) 07 ,
whereas 128 bags of litter which is equiva—
lent to approximately one small pickup
truck full of litter, is represented by
“Rank(Level) 10” (see the Rank(Level)
Table on page 5 to 6.)

To evaluate the amount of litter onshore
against the above criteria; 1) you can set
up a quadrat for evaluation on the shore
and actually remove the litter, or 2) you
can estimate the amount of litter by visual
survey or taking photographs.

. BEvaluation by actual litter removal

Pick a site where the amount of litter
found is about the average along 100m
stretch of the sample shore. Then deter—



2.

1. Evaluation by actual litter removal

Litter hidden under the vegetation can

>

g‘ also be included in the data.

5 More accurate evaluation.

%

) Hard to be done by one person.

w2

:,.1 Time consuming.

% Needs garbage bags.

% Require disposal of the removed litter.

mine a 10m of shoreline to be surveyed.
When deciding on the survey sites, you
need to consider heterogeneity of litter
distribution caused by the length, shape,
and/or presence of manmade or natural
structures. Set up more than one survey
sites, if necessary.

Use a 20L garbage bag (approximately 70
cm x 50 cm) to place the removed litter
within a survey plot. Do not fill up the bag.
The bag should be about 70 to 80% full so
that it can be tied securely.

Make sure to remove all the manmade
drifted litter within a survey plot. Count
the number of bags and decide on the rank
against the rank criteria on the table.

Evaluation by visual survey or taking a pho—
tographs

This evaluation method should be adopted
when evaluation by actual litter removal
(1.) is difficult to implement. Ideally, a
person experienced with cleanup activity
should accompany the survey. When an
experienced person is unavailable, conduct

2. BEvaluation by visual survey or taking photographs

Can be done by anyone.
Requires only one person.

Less time consuming.

Hidden litter cannot be included in the data.
Less accurate compared with the other method.
Requires a camera.

a test litter removal under the instruction
of an experienced person for calibration.

[t is recommended to take photographs of
the survey site according to the procedure
described below to keep a visual record
for more accurate ranking after the
survey.

A Guide to the Index Based Evaluation Method of Onshore Litter
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02 Ranking used for the index based evaluation method of onshore litter

The index based evaluation method of onshore litter: The Rank(_evel)

The rank table allows us to standardize the description of the amount of litter.
Therefore, it prevents confusion.

The table below shows the “Rank(Level)” to be (10m of the shoreline) x (depth of
and corresponding amount of litter in the shoreline).

terms of number of bags.

The unit size of survey plot was assumed

0 0 0 Absolutely no litter (except for natural objects)
Approximately two 2L plastic bottles

Approximately eight 2L plastic bottles,
or thirty 200 to 350ml beverage cans,
or one 20 L plastic kerosene tank

Approximately thirty two 2L water

bottles, or four 20 L plastic kerosene tanks

Approximately 1.5 oil drum

Approximately 1 cubic meter

* When it is difficult to decide on the Rank(Level), refer to the appendix “Photographic Representation of the Ranks of the Amount of Litter.”

FrEIFEFNEENEAN =N —v v 7 4 A
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03 How to apply an index based evaluation method of onshore litter

Let’s survey onshore litter.

Keeping visual records, in addition to the actual survey, by taking standardized photographs not only

helps keeping records but also help for third party reevaluation.

I.1. Points to consider when deciding a
survey site accounting for the differences

in coastal terrain

As mentioned earlier, the index based
evaluation method evaluates cleanness of
the shore based on the amount of litter
found along 10m stretch of shoreline.
When you need to survey a stretch of
shoreline that extends several hundreds
meters to a few kilometers, the amount of
litter onshore usually varies according to
the terrain, structure, and shape.
Similarly, the obtained data would vary
depending on how survey sites are deter—
mined.

Ways to determine a survey site are laid
out below according to different terrain
types. However, the tendency of litter ac—
cumulation and distribution varies depend—
ing on locations, seasons, and climate.
Thus, it is advisable to consult a person
who is familiar with the local conditions to
determine a site, especially for that for a
long—term monitoring.

If the same shore is to be surveyed multi—
ple times, it is advisable to survey at a
consistent spot every time. A GPS is
useful to determine a survey site with pre—
cision and accuracy.

1.

II .Examples of survey plots on different
types of shore terrain

Sandy shore

When the length or width of the shoreline
is greater than tens or hundreds of
meters, you need to look over the entire
shore and choose an area with the average
amount of litter. On an open beach with
no structures, you tend to find drifted
litter more or less evenly distributed
throughout the beach. When the shoreline
is sufficiently long, divide the length
evenly and choose multiple survey plots.

1) Sandy beach with no shielding

A Guide to the Index Based Evaluation Method of Onshore Litter
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2) When a beach forms an arc, accumulation of 3) When there is a creek or a water channel
beached litter will vary depending on the with little water, the surrounded area is rel-
sea state and wind direction. atively lower creating depression where

drifted litter tend to accumulate.

Heads of the beach block the wind and
surfs creating drifts of litter. 2. Rocky shore

On a rocky shore debris are drifted and
caught between the rocks at rough sea
conditions. Removal of the debris tends to
be difficult whether by human labor or by
heavy construction equipment.

FrEIFEFNEENEA NS — =y 7 0 A
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3. Revetment (including tetrapod)

Vertical embankment along the cemented
shore around ports and river mouths
makes it extremely difficult for any debris
to accumulate.

On the other hand, drifted debris are
easily entangled and caught by the revet—
ment composed of tetrapods where there
are numerous and complex extensions. At
times, tetrapods are placed in layers
making it difficult to survey the lower
layers where there often is hidden debris

underneath.

A Guide to the Index Based Evaluation Method of Onshore Litter
Feb. 2018




Index Based Evaluation Method of Onshore Litter (Coastal Version)

n How to Take a Photographic Record of a Study Site

Typical coastal conditions of drifted litter to take photographs are laid out below.

(1) The actual procedure may vary depending on whether the coast is sandy or rocky and/or on its accessibility,
photographs need to be taken in three to four directions as described below in three representative cases.

(2) When taking photographs, a digital camera should face downwards in order for the upper edge of the view—
finder to be slightly below the horizon.

Note: Photographs should be taken without using a zoom function (the focal point should be 35mm as the stan—
dard).

Typical 100 m stretch

A coast with depth
(Sandy shore)

4 direction

e
FEE

ol F.':E'.'-""ﬂ.;l-li:‘..-"J'. .-["_

A coast with no depth
(Sandy shore)

3 direction

: e

A coast with no depth
(Rocky shore)

3 direction
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04 Application of the index based evaluation method of onshore litter in Japan

It is applied across Japan.

Not only for surveying Japanese coasts and riverbanks, it is applied to study Korean coasts and rivers.

I .Application to the Nationwide Preliminary N
Survey of the Drifted Litter for the Miti—
gation Plan

The method was applied to studying the
status of marine litter across Japan as part
of “the Nationwide Survey of the Drifted .
Litter for the Mitigation Plan” organized in &
2007 by the government agencies in
charge of coastal issues including the Min—
istry of Land Infrastructure Transport and
Tourism. The results showed that 70 % (to
80 %) of the debris was concentrated in 10
% (to 20 %) of the coastline altogether.

......

Key

Rank(Level):Amount of debris within 10m
of shoreline (Number of 20 L garbage bags)

9~ (64 bags ~)

8 (32 bags)

7 (16 bags)
6 (8bags)
5 (4 bags)
4 (2 bags)
3 (1 bags)
0~2 (0~ 1/2 bags)

0y

<

. s as R .
i gl 0 175 250 500 km

<CGERD ﬁ.%liil: 2006 (FpL18) F 10 BRAD 12 ARAICHTTLE—FICHRELEFEDOHERTHY, BEDTHDELRLTNSLDTEIHYEL A,
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IT . Application to the Monitoring of Coastal
Litter in Bussan Metropolitan City, South
Korea

LLearning from the above nationwide
survey, similar kind of survey was con—
ducted around the coast of Bussan Metro—
politan City in South Korea in 2009. The
method was also applied to the survey of
litter in the rivers of Nakdong River basin
conducted by the Ministry of Oceans and
Fisheries. The result successfully contrib—
uted to formulation of an effective removal
plan as well as other mitigation plans. Dr.
Lee Jongmyong, the director of OSEAN,
an environmental NGO in Korea, stated
that the method exceled in terms of its
applicability, efficiency and safety among
the methods used in the U.S. and other
countries.
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III. Application to the Monitoring of Litter for
the Regional Plan to Promote Mitigation of
Marine Debris in Yamagata Prefecture

For this regional plan, status of onshore
litter was monitored by visual assessment
of the quantity of marine debris
(anthropogenic coastal litter) in addition to
photograph—based assessment against “the
rank criteria of onshore litter.”

Since 2012, monitoring survey has been
conducted twice a year in spring and
autumn to evaluate the efficacy of the
mitigation plan by monitoring the
cleanness and its changes overtime. The
method provides an index for objectively
measuring the efficacy.

8.Sakata port

9.Mogami River
estuary

10.Miyanoyura Coast

11.Juriztuka Coast
Mogami Rivi

12.Hamanaka Coast
(North side from Akagawa)

13.Aka River

estuary Aka River

14.Hamanaka Coast
(South side from Akagawa)

15.Yunohama Coast

16.Kamo Port

RN

18.Tsuruoka Coast : Rank(Level) 0

17.Aburato Port
s Rank(Level) T~ 1

19.Yura Port m— Rank(Level) 2 ~ 3

: Rank(Level) 4 ~ 5

: Rank(Level) 6 ~ 7

I
= : Rank(Level) 8 ~ 9
I

: Rank(Level) 10




IV.Application to the Monitoring of Drifted Monitoring Survey of Mogami River and
Litter in Mogami River and Aka River Aka River conducted by the National In—
stitute of Technology, Tsuruoka College,
The index based evaluation method was in 2014 and 2015.
applied to quantify the amount of drifted
litter on the riverbanks for the
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