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D > Structure of the presentation

BRANDENBURG

POVODI ARE

» Example results for the Sediment Quality Index (SQl) at the
measuring point Schmilka and for cadmium

** Measures in the German Elbe region (e.g. from Saxony-
Anhalt and Saxony)

»* Necessary adaptation of the implementation strategy for
the sediment management concept

» Example results for the SQl in the Czech Republic

»* Measures in the Czech Elbe region
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;} SQl results for the border profil

LAND

BRANDENBURG in Schmilka POYODI lABE

Elbe-km 4,1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Mercury 26 16 10 18 35 34 28 36 17 21 31 34 16 14 12 11 19 21 24 15
Cadmium 8 1,7 14 12 24 14 11 11 14 10 15 12 09 11,10 11 09 O8 O7 06 06 O7 07 0,7 07
Lead 27 28 21 19 23 16 1,7 20 18 16 18 19 17 18 16 16 16 14 12 11 11 /10 13 11 11
Zinc 13 11 o8 08 09 08 09 13 11 08 16 11 06 O7 O6 O7 O6 O5 06 O5 04 06 06 06 06
Copper 09 08 06 06 06 06 05 06 06 05 06 06 05 05 05 05 05 05 04 04 04 04 04 04 04
Nickel 12 13 11 09 10 09 08 10 11 09 09 10 09 O9 10 10 09 09 10 08 08 09 10 09 10
Arsenic 11 09 o8 o7 08 06 06 O7 O6 O6 08 08 oO7 08 08 O7 O7 08 06 05 05 06 07 06 06
Chrome 03 02 02 02 02 02 01 02 02 O1 01 O12 O12 O1 O1 O1 O2 O1 O1 O1 O1 O1 O1 O1 O1
o-HCH 05 09 18 <33 23 24 <20 <20 23 31 <20 <20 <20 <20 <20 <20 <2,0 <2,0 <20 <2,0/<0,7 <0,7 <0,7 <0,7 <0,7
B-HCH 21 08 03 <10 11 <06 <06 11 37 10 <06 08 <06 <06 <06 <06 <06 <06 <06 <06 <02 <0,2 <02 <0,2 <02
y-HCH 10 13 26 <33 14 <20 <20 <20 <20 40 <20 <20 <20 <20 <2,0 <20 <20 <2,0 <20 <2,0 <0,7 <0,7 <0,7 <0,7 <0,7
p,p'-DDT 132 29 26 18

p,p'-DDE ) ) ' ) ) ! ’

p,p'-DDD 24 94

PCB No. 28 o5 06 08 09 04 O5 O5 13 09 0O6 03 03 03 03 05 03 02 02 03 03 02 03 0 6 0,3 0,2
PCB No. 52 o7 07 19 21 10 21 0O07 09 06 O5 03 04 02 03 04 06 05 02 02 02 02 02 02 01
PCB No. 101 o8 08 06 20 06 10 09 09 08 08 06 10 05 oO7 09 06 06 03 04 03 04 06 - 09 04
PCB No. 118 - - - - - - - - - - - - - 03 04 03 02 02 01 01 02 02 16 03 02

PCB No. 138 19 19 1738 14 17 2022 19 20 15 29 16 18 26 24 20 10 12 10 13 21 pmtE 33 15
PCB No. 153 19 17 20139 13 17 2022 20 20 15 31 16 20 31 23 20 12 12 10 14 24 puicl 36 14
PCB No. 180 15 14 16 /34 09 14 17 18 16 16 13 31 15 18 23 19 15 08 10 07 10 21 vl 32 12

Y 7PCB = = = = = = = = = 10 15 12 10 06 06 05 07 11 EKH 17 07
PeCB 01 01 01 01 <01 <01 <0,1 <01 - <01 <01 <01 <01 <0,1 <0,1 <01 <0,1 <0,1 <0,1 <0,1 <01 <01 <01 <01 <0,1
HCB 46 24 32 60 36 47 56 44 27 16 20 10 98 90 8,9 BEX

Benzo(a)pyrene | - | 1,7 ' 08 12 (08 11 1110 172 1,2 11 11 1,2 11 10 10 11 13 12 09 1,5 1,1 1,2 1,0 0,8
Anthracene - 10 o6 10 O7 O8 08 08 08 06 08 11 08 08 O7 06 O7 09 09 05 08 05 06 05 05
ACICIULICINE 0.0 QRO e e Rl
2 5 PAH - 1809 13 10 14 13 12 14 15 13 11 12 12 13 12 13 13 10 09 14 11 12 09 08
TBT Cation - 20 15/31 14 16 15 13 11 09 11 11 07 O5 O3 O3 04 02 02 01 02 01 01 <01 01
Dioxins/Furans | = == = oo e - - - - - - - 09 07 05

EF<1 EF<2 EF<4 ~ EFs8 EF = exceedance factor
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j&, SQl results for cadmium at the

LAND

BRANDENBURG German measuring points POYODI LARE

Cadmium
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Schmilka 18 1,7 1,4 12 14 1,1 11 1,4 15 1,2 11 11
Triebisch, Meil3en 9,7 88 20 18 11
Zehren 19 15 14 11 1,1 14 14 17
Dommitzsch 16 1,8 20 13 1,6 14 1,4 13 13 1,7 14 14 11 11 1,1 1.2

Schwarze Elster, Gorsdorf* 2,0 2,0 19 19 1,7 1,4
Wittenberg 1,1 1,2 1,3 1,1
Zwickauer Mulde, Erlin 11 9,3

Freiberger Mulde, Sermuth

Spittelwasser, Bitterfeld 14 18 13 11 11 14 1,7 18 1,6
Mulde, Dessau 98 14 12 11 9.6 9,3 9,6 12 11 9,1 9,7 82 8,5 8,6

WeilRe Elster, Halle-Amdrf.*
Schlenze, Friedeburg*
Bode, Neugattersleben*
Saale, Rosenburg*
Magdeburg*
Spree, Sophienwerder*
Havel, Toppel*
Cumlosen
Schnackenburg
Seemannshoft 15

15 1,8

1,7 1,8

1,7 18 16 1,7 18 20 14 13 14 16
1,8 1,7 20 20

11

2,0

18 14 14 12 17 1,2

- - SIS EF = exceedance factor * centrifuge samples

12 11 11 19 15




é\*& Example of old sediment depots

SRANDENBURG in Saxony-Anhalt (1) POYODI LARE

» In the German Elbe region, the Saale is one of the =
hotspot waters with regard to sediment pollution
by heavy metals and organic pollutants.

" Magdeburg

» Preliminary planning and detailed investigations
of suitable measures in relevant side structures
of the Saale and in the Bode are partly completed

or still ongoing. pods Fa T e
» For example, the proposed measures in the river ( ;- ' £ e

branch "Wilde Saale" in Halle are estimated at
around 4 million € (removal, confectioning and
disposal).
> For the further handling of the old sediment o NS
depots, a concept is currently being developed A A,
that includes an overall view of the "Saale" f/\}?_\ N o
system. ' R ey
: Halle
> A strategy for the fine sediment management of Ry B
the Lower Saale is to be integrated, which o A D | 3

assumes a long-term use of the lock ports as a
sink for pollutants.

F~ Youl : _ Dessau
Bernburg . - - - -

& Weile VEAI‘ster
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é\< Example of old sediment depots

BRANDENBURG in Saxony-Anhalt (2) POYODI LABE

» The preparation of an overall concept
IS intended to ensure that measures
are implemented that have a
sustainable and effective impact on the
water quality of the Saale and Elbe
rivers.

"Competing” objectives, such as flood
protection requirements or the
establishment of ecological continuity,
must also be taken into account.

» The overall concept is to be
completed by 2021 and includes
issues that go beyond Saxony-
Anhalt's sole responsibility.

International Elbe Forum on 9-10 Apr. 2019 in Dresden Slide 6
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LAND &

BRANDENBURG

Old mining pollutant sources primarily comprise
inputs from galleries and stockpiles.

Approximately 60 drainage tunnels of the 900 ore
mining tunnels influence the quality of water
bodies.

» The tunnels have been prioritized.

» Measures have been planned for 2 priority

tunnels, but were judged to be disproportionate.

Further tests were carried out (2019) on more
cost-effective and fundamental ways of reducing
heavy metal loads "in the mountain" - e.g. by in-
situ mine water remediation - with subsequent
sedimentation.

International Elbe Forum on 9-10 Apr. 2019 in Dresden

Example of old mining in Saxony (1)

POYODI

LABE

Freiberg
: g,Pb.Zn,As,C
Chem.mtz Ag.Pb.Zn,As,Cd

Ag,Co,Ni. \_‘_'.('n.lm":
iFe.
%

~FeMn,Sui ,U,Zn.Sn

‘"

/"Ag,Co,U source: TU Freiberg

Slide 7
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o D Example of old mining in Saxony (2)

BRANDENBURG

source: SAXONIA Standortentwic OIS -, o N
und -verwaltungsgesellschalt™n H'..,. 2R

International Elbe Forum on 9-10 Apr. 2019 in Dresden

POVODI LARE
Examples of measures are:

» Major ecological project

SAXONIA

Revitalisation of contaminated sites
and tailings piles in the Freiberg
area (1993-2013, € 18.4 million for
400 individual measures on 50
objects)

Securing and rehabilitation of
the Red Trench in the Freiberg
district

Planning within the framework of
the ERDF project ,Prevention of
risks associated with old mines®
(funding period 2014-2020)

Concentration reduction of
arsenic in the drainage water
of the Industrial Sedimentation
Plant Bielatal

currently in the approval process
Slide 8
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o D Example of old mining in Saxony (3)

BRANDENBURG

Radioaktiv

Water treatment plant Seelingstadt (Thurlngla) of the federally owned
WISMUT Limited liability company (GmbH)
(photo: picture alliance / dpa)

International Elbe Forum on 9-10 Apr. 2019 in Dresden

POVODI ARE

> Remediation of the David-

schacht slag heap in Freiberg
Project application submitted as
part of the rECOmine collaborative
project

Saxon Old Sites of WISMUT
Uranium Mining

2003-2022: € 216 million for the
rehabilitation of heaps, areas,
waters and mines

WISMUT restoration in Saxony
and Thuringia

1991-2028: € 8 billion

(e.g. water treatment plants
Helmsdorf (Saxony), Ronneburg
and Seelingstadt (Thuringia) with
capacities up to 850 m¥/h and up
to 25 years operating time)

Slide 9



é\*& Adaptation of the strategy

LAND

BRANDENBURG of the RBC Elbe POVODI LARE

Due to the complexity of further necessary measures on and in water bodies as well
as the high implementation and financial effort, the following steps are necessary:

>

>

Setting priorities with regard to hotspots as well as suitable measures, taking into
account existing monitoring results, expert reports etc.

Consideration of achievable effectiveness of measures
(modelling of measure scenarios!?) as well as of upper/lower

level impacts

Conception of an implementation strategy for the RBC Elbe .
with the involvement of the federal government including allll ..||I||||||
clarification of questions of solidarity-based financing \‘Jl_r'"
Determination of suitable balance sheet levels for success [ il ’L /
control “ Z b
Coordination with the Czech side in the ICPER

4

Inclusion in the management plan for the 3rd WFD management period (2022 - 2027)

International Elbe Forum on 9-10 Apr. 2019 in Dresden Slide 10
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oD Planned projects of the RBC Elbe

BRANDENBURG POVYODI LARE

The RBC Elbe is planning two projects related to the sediment management concepit:

1. ,Sediment continuity in the Elbe catchment area and support of a balanced
sediment balance in the Elbe river basin®

2. ldentification and evaluation of quantitative and hydromorphological aspects of
exemplary tributaries in the Elbe catchment area“

Methodological and data deficits were revealed
in the drafting of the project outlines and service
descriptions, so that a preliminary study was
deemed necessary:

> from early summer 2019 in cooperation with
the Federal Institute of Hydrology (BfG)

» analysis and processing of information and
data available nationwide

» answering project-relevant questions, e.g.
regarding the reference condition for a "good"
sediment budget

SOU rce: Www. Sed N et. org Moving Sediment Management Forward -

International Elbe Forum on 9-10 Apr. 2019 in Dresden Slide 11
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;&, Important locations for sediment

sANDENelRe  Management on the Czech Elbe river  povopi wne
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> Section of the Elbe River
saoinere between Usti n.L. and CZ/DE border  povopi tane

increased PCB’s content in solid matrices
2015 - 2016

Labe - D&&in - Sedimentovatelna plavenina - PCB suma (PCB 28, 52, 101, 118, 138, 153, 180) - 2015- 2019
4000
3500
3000
2500
%2000
=
M PCB suma
1500 . o
after remediation
Ll
1000 of the source site:
500 I |
| | I | | I | return to
1.1 “arm e
O L c_ccwc G cmscscoccuc fcmscsceoccyc Ccescsccccsc oy concentration levels
ugugwuuu’ﬁugwwow uuuuu F 283085000 oeRIC BT ORSa
c53agec5aeNgeco S8z aeNg LD SHagzzS5oNgeESyEgeeS e N gET
€TE52EEr TgBETEZEEEr TgBETEZESER TgBETE3Zgir T gEe ical of the Elb
] = 3 @ = g ] = a2 8 = a typlca (0] t (& (&
2015-2019
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LAND
BRANDENBURG

Section of the Elbe River
between Usti n.L. and CZ/DE border

POVYODI

International Elbe Forum on 9 - 10 Apr. 2019 in Dresden

Sediment Quality Index (SQI)
measuring station Dé&C

1997-2018

14

mn

MS Dé&cin

[ 1993] 1904 1995 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 2007 2008 | 2009 | 2010 [ 2011 2012 2013 2014 | 2015 2016 | 2017 2018
cd 11 13 16 16 13 13 12 14 13 13 11 12 038 08 07 038 06 04 0,7 07 06 0,7
Pb 16 18 2,0 2,0 16 15 14 15 14 13 12 12 12 12 12 11 12 11 13 13 13 1,1
Zn 07 1,0 1,0 15 1,0 09 12 1,0 07 06 06 06 05 05 06 05 05 06 06 06 06 07
Cu 06 07 06 07 06 05 05 05 05 04 04 04 05 04 04 04 04 04 04 05 05 05
Ni 09 1,0 1,0 12 1,0 09 0,9 1,0 09 09 09 08 09 09 08 08 09 09 09 1,0 0,9 0,9
As 07 09 08 09 09 06 07 05 08 06 09 05 07 04 06 05 07 06 1,0 1,0 07 0,5
cr 02 02 0,2 02 02 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01
a-HCH <3,3 <33 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <0,7
b-HCH 07 2,7 1,0 08 <06 <06 0,6 <06 0,6 <06 <06 0,6 <06 0,6 <06 <06 <06 <06 <0,2
|g-HCH <3,3 <33 <3,3 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <0,7
pp-DDT 8 09 90 0 09 69
pp-DDE 2,8 338 32 3,3 2,3 3,1 2,2 2,1 2,1
pp-DDD 8 49 04 a4 0 0 0
PCB-28 09 1,9 15 07 05 05 04 05 08 04 03 02 05 02 03 03 08 05 02 02
PCB-52 35 19 039 06 04 04 03 04 06 04 03 03 04 02 02 02 0,7 05 02 0,2
PCB-101 13 14 11 1,0 0,6 11 08 038 1,9 08 07 05 06 04 06 09 H 3,0 07 07
PCB-118 02 01 01 02 02 02 14 03 02 0,2
PCB-138 26 21 22 12 3,0 25 2,0 19 15 1,0 16 12 13 21 2,0 2,1
PCB-153 31 24 238 17 36 2,9 2,3 24 2,0 14 17 13 17 2,8 28 2,9
PCB-180 32 26 21 21 13 30 26 2,0 21 16 11 13 11 16 26 0 2,7 2,6
suma 7 PCB 1,0 07 09 07 038 13 13 13
pentaCB 0,05 0,01 0,01 0,02 0,03 0,05 0,01 0,03
HCB 0 0 4 4 9
benzo(a)pyren 13 12 14 15 1,0 09 1,0 09 11 11 09 1,0 11 1,0 13 07 09 07 07 08
anthracen 0,6 1,0 1,3 0,9 0,8 0,6 0,7 0,7 0,9 0,8 0,7 0,7 1,2 0,6 2,0 06 0,9 06 06 0,6
fluoranthen 3,7 3,6 3,7 4,0
suma 5 PAU 1,0 09 1,0 12 09 038 09 1,0 1,0 1,0 038 1,0 1,0 09 1,0 06 08 07 07 08
BT 04 <01 01 02 | o1 | <01 02
PCDD/F

[ Jsa<o [ Tsars20 [ Tsarsao I ;< <80 [ KN
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;’\'& Section of the Elbe River

saoinere between Usti n.L. and CZ/DE border  povopi tane

iti
by
Svobodné a hansovni mésto Hamburg PilOt prOieCt SedBiLa
. (2014)
SedBilLa g

Feasibility study
of remediation of
contaminated Elbe

Vyznam Biliny jako historického a sou¢asného zdroje I Aacuares:

znedisténi pro nakladani se sedimenty v povodi Labe

HURE sediments of selected
Studie proveditelnosti o o
ég sanace kontan:iinovam?ch Iahsk\]’ch sedfmentﬂ localltles On the lower
S vybranych lokalit na dolnim Labi ‘
POYODI 1ABE Zavéretna zpréva Czech Elbe (2017)

Povodi Labe, statni podnik

| Tender for the
contractor of
implementation project
documentation and

)

s,
& .Vﬁ“!‘ B

DHI

provision of necessary
permits for realization

(in preparation)
International Elbe Forum on 9-10 Apr. 2019 in Dresden Slide 15




LAND Remediation of sediments in river ports :
BRANDENBURG POVODI |ABE

> T .
USTI NAD LABEM - ZAPAD o [ KM 763,7 - 765,1
545 7650

7 A 5

Usti n.L. — Central port
10.628 m?

Usti n.L. — West port
3.166 m?

Décin — Rozbélesy
9.972 m?

Mélnik
8.327 m3
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By Section of the Elbe River

BRANDENBURG near Neratovice - Libis

POVODI ARE
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BRANDENBURG
»Winter port
near PARAMO

PAH, DDX,
heavy metals,...

Section of the Elbe River
below Pardubice

POVYODI
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LAND

BRANDENBURG

MS
Décin
1997-
2018

Planned project

,O0ccurrence of DDX and HCB in Elbe sediments”

POVYODI

MS D

<

¢

n

1993 1994

1995

1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006

2007

2008

[ 2009 | 2010

2011

2012

2013

2014 2015

2016

2017

2018

He

cd

2,7

21

20

24 33

32

2,0

21

11

08

07

06

04 07

07

06

Pb

12

12

12

12

11 13

13

13

Zn

06

06

05

06

Cu

04

04

04

Ni

As

Cr

a-HCH

b-HCH

g-HCH

pp-DDT

[op-DDE

pp-DDD

PCB-28

PCB-52

PCB-101

PCB-118

PCB-138

PCB-153

PCB-180

suma 7 PCB

pentaCB

HCB.

benzo(a)pyren

suma 5 PAU

10

37

37

07

038

TBT

01

[

02 | o1

02

0,2

DDX

HCB

mikrog/kg
5000

4500

3500

2500

1000

30.12.1998
27.5.1999
4.11.1999
30.3.2000
31.8.2000

1.2.2001
2862001
29.11.2001
30.5.2002
31.10.2002
2732003
2882003
29.1.2004

1.7.2004
25112004
2842005
29.9.2005

HCB

2.3.2006
3182006
1.2.2007
186.2007
29.11.2007
3042008
2.10.2008
26.2.2009
30.7.2009
30.12.2009

3.6.2010
27.10.2010

3132011
27.10.2011

2732012
2982012
2912013
2762013
28112013

2842014
2592014
2622015
3072015

4.1.2016
3152016
25102016

2832017
3082017

30000

20000

mikrog/kg
g

10000

30.12.1998
27.5.1999

4.11.1999
30.3.2000
31.8.2000

1.2.2001
2862001
29.11.2001

30.5.2002
31.10.2002

2732003
2882003

29.1.2004

1.7.2004
25112004

2842005
29.9.2005

suma DDX

2.3.2006
31.8.2006
1.2.2007
2862007
29.11.2007

3042008
2.10.2008
2622009
30.7.2009
30.12 2009

362010

27.10.2010

3L3z011
27.10.2011

2732012
2982012
29.12013
2762013
28112013

DDX

2842014
2592014
2622015

3072015
412016
3152016
25102016

2832017
3082017
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é\“g Planned project
BRXQ'E])ENBUR@ ,Occurrence of DDX and HCB in Elbe sediments” POYODI |ARE

- permanently increased content of DDX - different contamination development
against HCB, HCH's etc.

- mapping the occurrence of pollutants in the weir pools and lateral structures of
the Czech Elbe to find potential sources of contamination between Jaroméf and
Usti nad Labem — potential locations of ,,0ld loads*

- DDX, HCB, (HCH's,PCB’s, PAH, heavy metals etc.)

- research team:
Povodi Labe, state enterprise + Charles University in Prague - Faculty of Science

- the issue of financial support from the German side (ELSA) - in negotiations

International Elbe Forum on 9-10 Apr. 2019 in Dresden Slide 20



BRANDENBURG

collecting information and
preparing groundwork for
sediment remediation

Dam reservoir ,, Les Kralovstvi “

1919 - 2019

amount of
sediments
(estimate):
1.500.000 m?

POVODI ARE

KONCEPCE MKOL PRO NAKLADANI SE SEDIMENTY

International Elbe Forum on 9 - 10 Apr. 2019 in Dresden
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é\—& Revitalization of the Elbe dead arm

SRANDENBURG in Pardubice - Polabiny POYODI 1ARE

International Elbe Forum on 9 - 10 Apr. 2019 in Dresden Slide 22
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LAND

é\ﬂx Habitat improving

BRANDENBURG the Orlice River arm near ,,Silver Pound” POYODI |ARE

International Elbe Forum on 9 - 10 Apr. 2019 in Dresden

the last natural habitat of the
critically endangered Long-
stalked Pondweed (rdest
dlouholisty/Langblittrige
Laichkraut/Potamogeton
praelongus Wulfen) in the
Czech Republic

part of the site of European
importance - Natura 2000
6.413 m’ of sediment was
removed during the habitat
adjustment

D jpaoe

P MALSOVA

LHOTA 4

MALSOVICE Slide 23




o D Thank you for your attention ’
BRANDENBURG POYODI \ABE

Jifti Medek  Oliver Wiemann
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