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Riverbank sampling

® Good method for detailed
assessment

" Flexible approach, can be tailored
to specific questions

® Find trade-off between level of
detail and required effort
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Riverbank sampling: The concept

" Select sampling area
" Choose level of detail

" Collect the waste, or tally the items
without collection

® Choose measurement frequency

B Determine number of locations
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Riverbank sampling: The concept

Select sampling area

® Rectangular areas or circles

" Depends on the level of pollution i

® Micro or macro?

Plastic Pirates
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Riverbank sampling: The concept

Choose level of detail
® More detail, more information
® More detail, more effort

® What is the question, and what
information is needed?
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Riverbank sampling: The concept

Choose level of detail —

| | | | ! ]
" More detail, more information [G“£§Z°°J[S“%§S‘"°] [frié‘fn:][ C?i’? | [ | e cor | e ientty
® More detail, more effort . EIEIEREN o

® What is the question, and what g’ (= ] .

information is needed? g *

Example:

> Litter = Plastic = PO hard =

3 PE or PP = “Food” = 22. Cutler
— Y
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Riverbank sampling: The concept

Left_/ Rignt
[Province Yes | Mo
Area D
Name Researcher #1
Name Researcher #2
Name Researcher #3
OsPAR Plastic and foam Count osPAR Paper Count
15| Capsand lids 62.1_| Carton drinking packages (e.g. mik)
4.2 | Botties (<05 litre) §7.1_| Other unidentifiable paper ftems
4.1 | Botlles (~05 litre) 54| Cigaretie fiters (" ]
40| Industrial packages Cigarefte packages
3 | Smallbags Carton
T17.1_| Hard fragments (<2.5 em} Carton drinking cups
46.1 | Hard fragments (2.5 — 50 cm) T
47.2 | Hard fragments (>50 cm) 50| Bags
1172_| Foams (<2.5 cm) Other paper iems
482 | Foams (25 - 50 cm) BSPAR
472 | Foams (~60 cm) D ez Count
61 Foam food packages (6. 72 Ice cream sticks
212 | Foam cups 68 | Corks
21 rinking cups 73__| Paint brushes
117. S (i.e. foils) (<2.5 cm) (3] Pallets
462 | Softfragments (Le. foils) (2.5 = 50 cm) 74| Other wood ftems (<50 cm)
47.1_| Soft fragments (L. foils) (>50 cm] 75 | Other wood items (>50 cm)
22 Plates & straws OSPAR
[ Mixing sticks (e gt str your cofiee] [[-] e £
Food wrappers (multiayer) (.9 chips) 81 | Aluminium foils
Food packages (e.g_snackbar fries box) 81.1 | Capsules (e.g. coffes or coffes-milk|
Labels that were wrapped around botlies 78 | Sodacans
Packages from 79 Electrical wires
She-pack rings. 83| Oid metai (Iron] (s g. pipes]
Lighters fad Caps (Dutch: kroonkurken) & beer caps
Parts from cars 84 ‘Oil drums (Dutch: clie vaten)
Cutle 88 arbed wires (Dutch:
Bicfim vater fiters 76 | Spray cans
Glow I the dark sticks 8 | Paintcans
Buckets 80 | Fish lead
Plant pots of trays 82 Food cans
Gun rounds 120 | Single use BEQ'sigrlls
Cleaning gloves (bit sfter plastic] 89 | Other metal ftems (<50 cm)
Professional gloves (bil harder plastic) 50 | Other metal items (>50 cm)
Helmets OSPAR
7 o = Glass Count
Tubes of caulking (Dulch: kitspuiten) 51| Botties (e.g. wine) & pots
Crates 52| Light bulbs & (f nt) tube TL lamps.
Bands & fie wraps. c::n Other glass items
391 | Tape (Dutch: plakband) & duct tape
19.1_| Loll sticks D Sanitary Comny
lotor oil packages (<50 cm) 7 ‘Cosmetic packages (e.g. shampoo, deo)
lotor oll package (>50 cm) 38 Plastic
24 |t bags (e.g. nets for onions o fruit) 982 | Wooden cotton swabs
21 Sarbage bags 102.2_| Wet tissues
17 | Writing i &3 pens. 87 | Condoms
20 @,;g 129, pons) 99| Sanitary towsls & packages thersef
36| Fishing gear 18| Plastic hairbrush or hair comb
2 | Big plastic ba 100__| Tampons & tampon applicators
31 Pleces of rope (diameter =1 cm| 1023 | Pleces of tolet paper
32 Flaces Mm (diamater <1 cm 10 Toilet refreshers
35.1__| Pieces of fishing ine (nylon) 102__| Other unidentifiable sanitary items
431 | Firgworks OSPAR Medical Count
48 | Other unidentifiable plastc items. 1]
OSPAR 103 __| Packages (e.q pils. contacts)
i Rubber Count 104 | Injection needies | syringes.
4 Ealicons & ribbons 105__| Other medical flems
8: Tires (e.g. from bikes or cars) OSPAR e Count
E et et ftems 2 Nurdies (per area of 50 by 50 em
Gl Textile Count = by S em)
54| Ciothes Notes
57/44_| Shoes, boots & fipfiops.
55| Pleces of carpet
59| Other unk fleftems | |

Increaseq aggregation

Sample
Raw sample
| | | 1 |
Garbage Shopping Foam Coffee Drink |
bag 9 fragment cup N Item identity
____________________________________ b o e, ViSUBlInSpOCtiON:.
HDPE LDPE EPS ] [ EPS
Item polymer

Y

Polymer categories
Visual inspecti

Material categories
_ _Visual inspection _

Anthropogenic
litter
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Riverbank sampling: The concept

Collect the waste, or tally the items
without collection

® Collection: Can also measure the
mass and the size (and it's remove
from the environment)

® Tallying: Less effort, and “no
disturbance of system”
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Riverbank sampling: The concept

Choose measurement frequency
" Yearly, monthly, daily?

® Structured or unstructured?

Frequency
A AN
'l A\
| . |
structured Q9@ L 2 2 & OO
____________ .
Start “—— vear:
g Period

Y.
B Duration

r

Unstructured ’-0 0 H—Q\.—C—.—Q
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Riverbank sampling: The concept

Determine number of locations

" One location in detail, or many
locations superficially?

® How to mobilize observers?
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Riverbank sampling: The concept

Element Sub-element Range
Space Domain Sub-basin - - - Multi-basin
Sampling area Subsampling ~& @ [ 3 Sampling larger area
@
Structure Structured @ \ g Unstructured
Time Period 4 Weeks @ z.. Singleday
Frequency Yearly : *— - Daily
Structure Structured -‘— @ Unstructured
Duration Singular - —e - Multi-year
Observers Citizen Scientists ~—:—0 -+ | Trained Professionals
Categorization Category Material Based -~ _ - Identity Based
Size Range Macro — - 3 Macro and Micro
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Riverbank sampling: Examples

® Plastic Pirates
® Schone Rivieren
" Battulga et al.

® CrowdWater
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A Plastic Pirates B Schone Rivieren 1!
8 2 8
7 3 4
6 4 6
5 5
¢ Battulga B D Crowdwater 1
8 2 8
\ /
6 \4 6
5 5

1. Space - Domain
2. Space - Sampling area

3. Time - Frequency 5. Time - Duration

4. Time - Period

6. Observers

7. Categorization - Categories
8. Categorization - Size range
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Example 1: Odaw river basin

Riverbank and land

" Ten locations along river

" Riverbank and land sampling
areas

® Three times within a month

" Detailed analysis of composition

WAGENINGEN
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Plastic density [items/m2]

12

10

o

-

~N

Example 1: Odaw river basin

(a) Foams(<2.5cm)

Soft fragments (<2.5 cm)

28.3%

1400
B3 Land Foams(2.5-50cm) 10.8%
[ Riverbank £ Food wrappers.
' S ]
EE Floating 1200 & Soft fragments(2.5-50cm)
v
E Water Sachets 5.0%
a Caps and Lids 4.4%
1000
= Labels that are wrapped around bottles 3.4%
£
§ Bottle (=< 0.5L) 3.0%
800 .E Hard fragments (<2.5cm) 2.6%
]
2 5 10 15 20 25 30
= ] Percentages,%
600 S
£ ®
2 oft fragments (<2.5 cm) 16.2%
400 L Soft fragments (2.5-50 cm) 11.2%
Water Sachets 10.7%
£ Caps and Lids
- 200 7]
& Small bags 7.5%
v
% Hard fragments (<2.5cm) 7.4%
1 - - l‘ . 1 E_ 7
Non-urban riverine Urban riverine Urban tidal 0 Hard fragments (2.5-50cm) 7.2%
Catchment zones Food wrappers 6.0%
Foams(2.5-50cm) 4.5%
Foams(< 2.5 cm) 4.3%
5 10 15 20 25 30
Percentages,%
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Example 2: German rivers

Rivers across the country

" 6 main rivers
" Schoolkids did the sampling

" Simple categorization
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Example 2: German

WAGENINGEN

UNIVERSITY & RESEARCH

rivers

North Baltic

Sea Sea

® Rhine river system
® Weser river system
Elbe river system

© Other rivers
fiowing into the
North Sea

@ Rivers flowing into
the Baltc Sea

@ Danube river system
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Example 3: Rhine and Meuse

Clean Rivers project

" Over 300 locations along Rhine
and Meuse delta

" Over 1000 volunteers
" Bi-annual monitoring

® Detailed classification

WAGENINGEN
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Example 3: Rhine and Meuse

North Sea

53°N
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Example 4: Basin-scale post-flood sampling

Spatial variation

m 25 sampling points

® Cover entire Dutch Meuse

Riverbank plastic density
«—e9
0o
o
—o
o9
«——e0C
e ®
Q
(€]
«—e
0
s

" Compare with non-flood
conditions

. Large-scale
a @ Clean Rivers monitoring clean-up efforts

©Post-flood sampling

Time § T
ca
P
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Example 4: Basin-scale post-flood sampling

c
Q
p o
.
~
~
°
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2
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Highest Wood and a Plastic
floodline |~ |plant debris [§ AHitems



Riverbank sampling

® Good method for detailed
assessment

" Flexible approach, can be tailored
to specific questions

® Find trade-off between level of
detail and required effort
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