‘_3 eg cal conﬁﬁ Bitt:

seum Bltterfeld ] '_any

Greetmgs from the past

Development of DDX- and HCB- content in fresh suspended sediments

llka Carls, U. Ehrhorn, M. Bergemann & Dr. R. Schwartz . , ¥
IKSE/MKOL-Workshop H a m b u r‘g

06.12.2017, Usti nad Labem




From discovery to prohibition: DDT Han!.“burg

DDT - Dichlorodiphenyltrichloroethane m

DDT was first synthesized in 1874

Cl g Cl Cl Cl Cl Cl
|
toxic and cancerogen chlororganic compounds
Cl Cl Cl Cl Cl Cl

insecticide, used since 1940s as a contact and p,p-DDT p,p-DDE p,p-DDD
stomach pOiSOﬂ Dichlorodiphenyltrichloroethane  Dichlorodiphenyldichloroethylene  Dichlorodiphenyldichloroethane
. Cl
products: Gesarol, Neocid, Lauseto Chy-C = | e Ci-C
bioaccumulative, adsorptive and persistent O O
Cl Cl Cl Cl Cl Cl
a half-life between 837 to 6087 day (£16,7 years) o,p-DDT o,p -DDE op-DDD 1

chemical structures of isomers and metabolites of DDT

DDT and some of its metabolites show endocrine-like
effects (eggshell thinning)

|

1972 prohibition in West-Germany, 1974 in i

SILENT |

Czechoslovakia and from 1970 to the end of 1980ies

Y DS

successively prohibited in East-Germany %P RIlN(if f
. - \ACICIL |

The Stockholm Convention of 2001 prohibits CHIPSOII |
production and application of DDT (only limited prod. & : |

app. in disease control continues (e.g. malaria)). The risk of DDT-application was focused by

the 1962 publication of Rachel Carson's book
“Silent Spring”

DDX & HCB
1: ELSA, 2: National Digital Library



From discovery to prohibition: HCB
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» HCB - Hexachlorobenzene

» Fungicide, introduced in 1945
» toxic organochloride

» formerly used as a seed treatment, especially on
wheat to control the fungal disease bunt and also
In wood preservatives

» bioaccumulative, adsorptive and persistent
» a half-life in soil between 3 and 6 years

» animal carcinogen and is considered to be a
probable human carcinogen

» 1981 prohibition in West-, 1984 in East-Germany

» since 2004, a worldwide restriction or prohibition
of use has been applied to the Stockholm
Convention (,dirty dozen®)

chemical structure of
Hexachlorobenzene
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HCB metabolizes to:

Pentachlorobenzene Tetrachlorobenzene Pentachlorophenol

OH
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DDX & HCB
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Self-solving problem? Hamburg
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Sediments on the move... Hamburg

DDX & HCB
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Spatial and temporal development:
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Spatial and temporal development: p,p'-DDT Hamburg
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From past to now - historical pollution source DE
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Spittelwasser, Bitterfeld

S 2 2 9 33 3 2

R & & R R R R
Mercury 14 12 o 88 8,7 12 11
Cadmium 15 16 - 1,1 11 14 17
Lead 21 21 - 15 15 20 21
Zinc 1,2 1.3 - 11 11 16 1,7
Copper o7 o7 - 05 05 07 0,7
Nickel 0,8 0,8 - 09 07 10 13
Arsenic 24 23 - 19 20 19 19
Chrome
a-HCH 339 219 156 140 307 229
B-HCH 706 388 275 272 734 406
y-HCH 14 14 11 9,0 22 45
p,p'-DDT 159 193 66 68 86 93
p.p'-DDE 18 13 16 91 13 16
p,p'-DDD 191 142 111 95 171 157
PCB-28 02 01 01 01 02 03 0,2
PCB-52 02 01 01 01 0,2 03 0,3
PCB-101 03 02 02 02 03 03 0,3
PCB-118 02 01 02 01 0,2 03 0,3
PCB-138 06 04 04 03 04 05 05
PCB-153 06 03 03 02 04 06 0,6
PCB-180 03 02 02 01 03 04 04
PeCB o4 01 01 01 01 01 0,1

HCB 24 18 16 13 13 13 20

Benzo(a)pyrene 06 06 05 04 03 06 06
Anthracene 03 03 02 02 02 03 0,2
Fluoranthene 39 36 1,7 31 37
Sum 5 PAH o7 08 06 06 04 0,7 0,7
Tributyltin 30 68 105 143 104

Dioxins + Furans

DDX & HCB
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data source: RBC Elbe FIS, 1: Thomas Heppel, map: ELSA



From past to now -
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historical pollution source CZ
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Bilina bel. mth. Kli§sky potok
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DDX & HCB
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data source: Povodi Labe, SedBiLa-Study, 1: ELSA, 2: Prange, map: ELSA



From past to now - recent pollution sources CZ

Groyne field L9 (Labe, Malé Brezno)
right bank, Labe-km 755,86 - 755,95
05/2013  07/2013

~

200 Groyne field L8 (Labe, Malé Brez

right bank, Labe-km 755,53 - 755,70
08/2012 05/2013 © 07/2013

Mercury 3.2 Mercury 0,4 26 TEE
Cadmium 16 21 Cadmium 0,9 13 18
Lead 2,1 33 Lead 14 | 22
Zinc 0.8 11 Berlin Zinc 0,3 0,7 1,2
Copper 0,6 L1 deburg Copper 05 0,5 1,3
Nickel 1,0 11 Nickel 0,9 1,0 1,6
Arsenic 0,6 1,6 Arsenic 0,6 0.8 1,3
Chrome 0,2 0,2 Chrome 0,1 0,2 0,3
a-HCH <2,0 <2,0 a-HCH <2,0 <2,0 <2,0
B-HCH <0,6 <0,6 B-HCH <0,6 <0,6 <0,6
y-HCH <2,0 <2,0 y-HCH <2,0 <2,0
p,p'-DDT p,p'-DDT <1,0 50
p,p'-DDE 2,1 \ p,p'-DDE <0,4
p,p'-DDD ~ p,p'-DDD <0,9
PCB-28 0,5 0,2 /\> 1 PCB-28 <0,1
PCB-52 11 04 \_PCB-52 <0,1
100

PCB-101 11 05 A {PCB -101 <0,1
PCB-118 0,2 0,2 PCB-118 <0,1
PCB-138 22 0.9 h) Prague ‘* \_—~'pcB-138 <01 15 2,6
PCB-153 0 1,3 L A PCB-153 <0,1 1,7 3,7
PCB-180 22 0,9 PCB-180 <0,1 1,6 3,4
PeCB Vitava PeCB <0,1
HCB Moldau HCB 0,4 155
Benzo(a)pyrene Benzo(a)pyrene : 772 1733
Anthracene Anthracene 681 2087
Fluoranthene Fluoranthene 4760 11400
sum 5 PAH Sum 5 PAH , 454 1070

- Tributyltin <0,1 <0,1 <0,1

groyne field at the lower czech

Tributyltin <0,1 <0,1
Dioxins + Furans = =

Dioxins + Furans = = =
Elbe

DDX & HCB

data source: Povodi Labe, SedBiLa-Study, 1: ELSA, map: ELSA
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Time independent events Hamburg
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Biomagnification
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Development of DDx-concentrations in

AT Zollenspieker mussels in the Elbe in 2016
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Effects in the marine environment
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Quality of dredged material (Port of Hamburg) Harﬁurg
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Conclusion Hamburg

» Need to act remains!

» 30 years after the ban. Pollutant does not disappear,
distribution in the environment

» occurrence of long-distance transport
» discharge decides: river transport or floodplain deposition
» increasing pollutant transfer into the food web is proven

» remobilization of old sediments (triggered by maintenance
work, flood events) creates load conditions comparable to
times before prohibition

» upstream interference influences actions downstream
» prevent repetition! Minimizing risk by removal of HotSpots

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

DDX & HCB
source: 1: ELSA



www.elsa-elbe.de




