Recent incident putting the international Elbe river basin under pressure
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The Elbe — an international river
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PCB on the move

1& 4: ELSA, 2: HPA, 3: WGE



Historically high PCB-concentrations on the move
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Hamburg
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findings by the Czech authority Povodi Labe*
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* state water management of the Czech Elbe

PCB on the move

Length: 1,094 km
Area: 148,268 km?2

Mean discharge: 5.4 |/s*km?
(gauge: Neu Darchau)

Mean streamflow: 728 m3/s
(barrage Geesthacht)

Famub‘icc

map: ELSA, data: LFULG (2015)
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PCB - polychlorinated biphenyls Hambu

Hamburg

» toxic and cancerogen chlororganic compounds . _— &
i
» worldwide prohibition of production and application C._\// ‘>_/_\>_c. { \>_f\> C,O_/f; Y
since 2001 (,dirty dozen®) B ' ci cl cl —a
2,4 4" Trichlorbipheny! 2.2' 5.5 -Tetrachiorbipheny! 2.2' 4.5 5 . Pentachlorbipheny!
. . L . (Nr.28) {Nr.52) (Nr.101)
» low acute toxicity, but chronic toxicity even in very low
: Cl CI Cl Ct Cl Cl CI Ci
concentrations [l ,
CIW}CI cu@%—j}cu cn{)_ﬁj\}a
» bioaccumulative, adsorptive and persistent T N\a o’ g 0 . 8
B . . 2,2' 344 5-Hexachlorbipheny! 2,7 A4 55 Hexachlorbiphenyl 2,7.3,44° 5 5 -Hoptachiorbipheny!
» used in power transformers, hydraulic units, (he.138) (Nr.153) (e 180)
protective paint etc. chemical structure of the six characteristic PCB-congeners

by Ballschmiter & Zell

The congener composition gives an indication of the

15 . L.
Congeners-spectrum of original application.
PCB-product Aroclor 1260 180 PCB-products:
c 10 163
2 » Aroclor (e.g. Aroclor 1260; Co. MONSANTO, USA)
<
o ;
2 o » Clophen (e.g. Clophen A 60; Co. BAYER, BRD)
5
04 » Orophen (SoLvey-Werke, DDR)
| h l » Delor (e.g. Delor 106; Co. CHEMKO, CSSR)
5 i R N 1
- o0 ©O O O O O O O © ©0 O O O O O O o o ©o o o
TN MY B o~ ®©® 0 Q0 - 3O ¥ W0 O R X D 2 3 congener-numbers

PCB on the move
1: EPA (2012), modified



Sampling
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» settling tanks
(monthly composite samples,
suspended fresh sediments)

» centrifuge
(individual samples,
suspended matter)

» grabber /scraper
(individual samples,
sediment)

PCB on the move
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1: HU, 2 & 4: ELSA (2016), 3: Junge (2015)
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On the right track... Hamburg
PCB-contents & -loads (1987 — 2014)
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PCB on the move
data: ARGE Elbe, RBC Elbe
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What happened in May 2015? Hamburg

Hamburg 509_/I“" "/K\’\ Havel \
3 : Schnacken- 3" , N
ST o0 ; o CLEE J}g,zoo Schmilka /
L R . A 100 FA /0
B monitoring sites _ Dommit;’s'c\h\"’ e / M Dé&gin
Aol NG Zehren Dresden / .
Magdeburg Mulde Usti n. L.¢ h|gheSt ever
*MMP = monthly pooled sample Sealo Bilina” measured value
ug/kg Soh NI . ST SN cz at an Elbe-
MmP* | € l?:rcg €N wittenberg Zehren Décin measuring
i |
Jan. 34 51 65 112 87 178 station:
Febr. 41 62 81 107 289 68
March 46 85 173 430 662

April 57 337 372 709 _
May 103 479 741 EQS > 6 PCB:

wne s [oase e s | RCCEEETTEN 120 Ho/ke

monthly composite sample

suspended fresh sediments

July 103 386 518 771 1.080
Aug. 58 322 464 497 1.090
’ Sept. 90 354 331 467 666 1.260
o Oct. 65 453 381 525 541 1.410
= Nov. 73 478 233 331 512 1.480
= Dec. 118 439 344 535 1.140
3 6 PCB = 120 pg/kg,
at least one congener > 20 pg/kg BN 6 PcB > 1.200 pgikg
3 6 PCB < 1.200 pg/kg B > ~cs - 6.000 ugikg

PCB on the move

data: RBC Elbe, Povodi Labe




Investigation leads to...

PCB on the move
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1: Philip Jurke, 2: DOS, Jutei
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PCB-release in Usti nad Labem (CZ) Hamburg

: . £
' Usllnad:abom |- ¥ | P _:.'?I“
| e 5 4 ﬁ ! causation: inappropriate removal of pcb-

| R T a"f% containing paint from a railway bridge in
e S o aSe TR ] Usti nad Labem

LAy \* o N | :
e e f In spite of the enclosure, release of a
PN A / R b relevant proportion of pcb-contaminated

NG RSy grit into the river

ol.". { F ] cz ' Q D Q Fosercarvenen o . .
e (S The initial paint was produced in the

s = 1960ies and contains ¥ 7 PCB of

" ' 2 k | 3% Y7
- S 7 PCB ,933,000 pg/kg (equals to 0.3% >
o PCB; resp. 1 % total PCB)

| high PCB-contamination of river sediments
- : and floodplain soils nearby the
: reconstructed bridge were detected
objection by the polluter delays the

| l environmental remediation
!
"o 00 lo )

12102015

PCB on the move
fig.: ELSA (2016), data: Povodi Labe
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Headwater discharge and implications to contaminant transport Hamburg
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PCB on the move
1: WGE, data: WSV
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Input- & output- signal Hamburg

‘ Port of Hamburg
influenced by tide

downstream station

Distance ~ 650 km

Monitoring station
»Seemannshoft®
(German navigation km 628.9)

Distance ~ 20 kr\

upstream station

Point source

Monitoring station ,,Bunthaus*
(German navigation 609.8)

PCB on the move

1: WGE, 2: HU, 3:HPA, 4: ELSA, map: ELSA



Upstream monitoring station
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PCB on the move

data: HU Hamburg




itki

Downstream monitoring station Hamburg
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PCB on the move
data: HU Hamburg
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Dredged material management concept (Port of Hamburg) Ha,:;urg
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Regular river maintenance
total cost: ~ 75 Mio. € per year!

Land treatment: high or specific contamination:
1/5 of volume, but 3/4 of cost! Land treatment & disposal

up to 1 mio m3/a
PCB on the move

data: HPA Hamburg



Biomagnification Hamburg

Development of PCB-concentrations (sum 6 PCB) in fish

W\ R T S near the German/Czech border in 1994 - 2015
ugikg - Sum 6 PCB
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PCB on the move
1 & 4: R. Schwartz, 2: Lucker, 3: F. Kruger, data: ARGE Elbe, LTULG
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Media flood... (November 2016) Hamburg

HAMBURS & ST

n Homburger Mofer Bt oinee hoheren PC B Baiast ng dorf Bogoergut nicht in e Nz ose yobrt
Droht dem Hamburger Hafen elne
o T emoen « peme = = L merwiny

R & whettnhay Umweltkatastrophe?

Sere . e Boadrmawertm
o e me S PR NS &
e end wree O W

Bes Bavarberten Techechuen gelanate das aifta nd krebasauelis s PCHE
e gy He arbeten in [schectuen gelangte das giftige und krebsauvsitzsende PLCH i
Landwirun . Do vevidun & d Nun bewegt aich belasteter Schlick Riehtung Hamborg. Dos kane
o i Sk Al S Mhaniy - 5
Aaowny (WP e suf Asd verheerende Folgen fur den Hofen haben

esedouern: S Minuter

052016 |

M mrrurr sagy o
Watr®. D% Veress
g 1t tmee S Zaes

MAGOEBURG o,

(A ’( ugﬂ NAD LABEM '!E ?
-

001 QL0045
ol =
PCB on the move



itki

Conclusion Hamburg

‘ 7 ot » Incident caused worst sediment quality in
")’”f(' ~ e the Elbe catchment area since decades
IR i s (relating to PCB)

» Our system knowledge was confirmed:

» long-distance transport over 650 river
km occurs!

» discharge decides: river transport or
floodplain deposition

» event-induced increasing pollutant
transfer into the food web is proven!

» Keep in mind: What about comparable
structures? Prevent repetition!

PCB v Labi

Hamburg, Jull 2018

Vlastnosti, vyskyt a trendy,

jejich zvySeného uvolnéni v roce

e » Minimizing risk by removal of HotSpots

» Using the International river basin
community as an expert committee and
political forum

PCB on the move
ELSA-Report available at www.elsa-elbe.de



http://elsa-elbe.de/
http://elsa-elbe.de/

Thank you!

:—':—/—‘“—_‘—_ T — S e S ‘A___\ ’
www.elsa-elbe.de <=

Hamburg



