Waste in German Rivers

- Input- and output-pathways, amount, key figures and avoidance measures-

Background Objectives

» Littering of the seas and oceans in particular by plastic waste Is a growing problem with many
negative environmental impacts

Determination of waste types for macro waste (> 5 mm) and micro waste (1 - 5 mm)

Determination of input- and output-pathways for the waste in the rivers

» Waste entries worldwide by shipping or from land Determination of the amount of waste in selected rivers
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Landbased entries from inland areas carried to the seas and oceans via rivers Determination of specific key figures for the amount of waste
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» Via the German rivers an entry of waste into the seas and oceans is suspected which could have

o : . Development of avoidance measures based on the research results
also negative impacts to the rivers itself

Research methods

Input- and output-pathways Sorting analyses Amount of waste
Macro waste (> 5 mm) Macro waste (> 5 mm) Macro waste (> 5 mm)
> Product analysis of screenings and flotsam » Classification in product-, material- and size -classes > Via screenings of hydroelectric power plants
» Comparison of product categories and -types of waste in the rivers T’?““‘“‘*‘“‘Eﬁk _ ;"'*F‘:E’f_"'“'a““ i"’-“-‘ﬂ*‘“ﬂf - > Via flotsam in the water and in riparian zones
: : : everage packaging astic : 0,5cmto Scm
nel flpestien Zemes el ine Ze[Eisern arees 2 Food packaging 2 Metal 2:  Scmtol0cm » Via litter at riverbanks and the surrounding areas
3 Otherpackagin 3 Glas 3: 10 cmto 20 cm : :
= PRAETS _ » In the water column in aquatic systems of 2nd or 3rd order
_ 4 Foils/ bags and sacks 4 Paper 4: 20 cmto 30 cm
Micro waste (1 -9 mm) 5 Objectsfromwaste waterplants | 5 Textile 3. 30 cmto 40 cm Micro waste (1 _5 mm)
| o 7 Objectsfrom gardens 7 Others 7: >50 cm » Via screenings of hydroelectric power plants
» Tracking of from the finding place to the source 8 Construction materials . . L
. duct drilld 9 Others » Via flotsam in the water and in riparian zones
Product drilldown .
_ | | _ _ _ » In the water column with nets
» Detecting of operational processes in plastics-processing or Micro waste (1 —5 mm) > 1 fowater freat  lant
plastics-using companies > Classification in product-classes N wastewalter treatment plants
Product-classes Definition
Styrofoam balls 3pherma| |::I_E|_r‘|ZIE|E5 of Expandec_i p[ﬂ‘:,-’ﬁ't‘,-’f‘_EﬂE, w_hu:h EIFI_EE fromthe
ecomposition of large packaging materials or insulating panels
Plactic pellets Spherical particles of various plastics which are used as raw material for
D I EPN  ° @ & . o P the plastics processing industry and as a filler material in various products
' e i Fragments from the fragmentation of large plastic items, with the
_ Plastic fragments i i
Siyroporigemn Kunststoffpeliets KunsatoffTragmants exception of foils
y Plastic foils fragments Fragments from the fragmentation of large Plastic foils
Fgﬁv 2 ﬁ;g ot Foam fragments Era_gn_wents of polyurethane, which result from the fragmentation of e
| uilding foam = . %
SRR Nt )~ oth Fragments which do not consist of plastic material (e.g., aluminum foil R O
Product ol . e 1_5 = fragments or glass fragments) Flotsam In the water and in
roguct classes micro waste L =5 mm power plants riparian zones
Macro waste > 5 mm Micro waste 1 — 5 mm
Input- and output-pathways Input- and output-pathways
e e B o e e e \. > Littering is the major input-pathway for macro waste Primary micro waste - discharges from drain and sewer systems | > Secondary micro waste caused by fragmentation of
Zone Flosqm and Litter Drifts N ]
o T e ”““si"‘"ds '“"T‘“’ T’aﬁ""l’"’“‘es macro waste - see input-pathways for macro waste
.@ Riparian Zone (RZ) in the Balance Scope : ) o 5 o
O e 'Cat'on > Other input-pathways are e.g. waste from . gfr;tir:iané E:J:;icts . EZ::ZI: Ergg:.l;:;iioor; . isgajsion vehicle > Entry of primary micro waste takes place by
s . Packan ' !
; ) ! . . . . . . ging heel cl «  Styrof ball : i
i ey e 5 Construction sites, illegal waste deposits and rain . Frogments Syroloam oA discharges from Drain and Sewer Systems
Flot.sam &oizzts otsam: nderwater + Fragments . . . . .
- : overflow basins . Litter > Direct input via rainwater sewers and discharges
istsanm netoral Flotsam Hydr. Power Plant . . .
.Water; | ! -
" Gscharang Water (W) n the Balance Scope > Screeninags of hvdroelectric power plants are the from rain overflow basins from combined sewers
Flotsam Purification sewerage (separate-/combined-) - . .
major output-pathways v V » Output via Screenings of hydroelectric power plants
I 7o S e SR e —— ; - _ . wastewater treatment plant? ROB*
R o " ! =>  PointSource » In some areas purification is another output-pathway v
Line Source
O: Output Pathways Litter directly othiar other . .
T Tmome T s ramsanes  => owuranwsy | 3> Exchange of wastes between waters and riparian ©an overfon baor
e e e et Jones by level variations and wind _ _ _
e e et HEp et e Dt B e Amount of Waste in the river by the example of the Werra River
Parts of the Balance Scope: W-Water; RZ-Reparian Zone
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. = [pcs./mio. ma) 100% > Approx. 19,800 pcs. or approx. 51 g per 1 mio. m3
» Total approx. 10 mio. pcs./a or approx. 25,6 kg/a
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Waste composition by the example of the Saale River
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M [g/mio. m3]

Composition based on units (pcs.-%) Mass-based Composition (ma.-%) > Based on umts E oo 39 > Based on UnItS
_ . _ £ * Plastic foils fragments (62%) most common fraction,
| + Foils, bags and sacks (51%) due to a rapid : o styrofoam balls (15%) and plastic fragments (12%)
om0 - fragmentation most common fraction, followed P rank 2 and 3
3% Sal E
ozBl % by packaging (30%) = % 0% - Mass_-based .
2% \_ofs Styrofoam balls  Plastic pellets Plastic Plastic foils ~ Foam fragments  Others total 1 PIaS'“C pe”ets (64%) most common fracuon’
SaL/ BM . > M b d fragments fragments .
2% J ) e styrofoam balls (16%) second common fraction
OfWF
3% « Packaging (52%) most common fraction - _ _
BP-Beverage Packaging; FP-Food Packaging; OP-Other Packaging; FBS-Foils/Bags/Sacks; OfWF-Objects 0 . . Am O U nt Of Wa.Ste In rl parlan ZO n eS by th e eX am p I e Of th e Werra R|Ver
Ifgr:ﬂr?B\:;T;it:;vataet;t?aclislit(i;e_sc;)f:;.r-:ports-and Leisure Objects; OfB-Objects from Backyards; ° 90 /0 Of beverage paCkaglng deposrt-free
' 100% > Flotsam in riparian zones: approx. 1,400 pcs. or
51% o H [pcs./km] 1.414 )
Amount of Waste by the example of the Saale River > An average of 1.8 kg or 740 |§ ™ approx. 20 g per km
d pes/d . » In the research area (31 km length): approx. 622
a0 |& 673 kg/a | 5 503 e 2709 |& 269.000 pcs./a | waste particles per day o ( S ElEE J

or approx. 43,800 pcs.

» Plastic pellets based on units (51%) as well as
mass-based (89%) most common fraction

» Plastic pellets are more common washed ashore as
plastic foils fragments which are the dominant
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Scheme for avoidance measures with examples Sum mary

> Avoidance measures are » For both, macro- and micro waste, plastic ist the major part of all materials
- . . » Littering Is the major input pathway for macro waste
Administrative tDa?(ggsgtisgjlt:trg; ’ Administrative offences derived on basis of the ° : j p P d : "
offences, ... iimits.... » The entry of primary micro waste takes place by discharges from Drain and Sewer Systems
g\gmté%n campaigns, Lnrgiggggns on Information campaigns, ... acquired knowledge » The removal of screenings of hydroelectric power plants is the major output pathway for macro waste
Deposit systems. Taxes or Local deposit systerms... about typical waste and due to adhesions for micro waste as well
P bosition. size and f . : » Packaging materials are dominating the amount of macro waste by mass and units
Retention measures on  Product design, SOSStIgI%r;_’tiilgle Srri]fic%?oenor(\e/\tlgﬁzﬁ)nlims’ prOdUCtS and their ) : i : .. !
discharging substitution of plastic >Y> MELEe’ PUTICARaH, 1o s > plastic pellets (mass-based) and plastic foil fragments (by units) are domiating the micro wastes
ompanes: e - wastewater treafment plans,.. pELEYE > On basis of the acquired knowledge, several avoidance measures are derived
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