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Introduction - working area

- J
S - o) &
//—’—\\ N S .~ -~ -Busim
] . -
‘

.

Meldo

J \

Marne

Kochleus, BfG

___.__.____<____,

Otterndorf

s <
N \
B anderes

- Srhutzgeﬁ'?t-

X ‘. Geestland

Kochleus, BfG ~ON A
Jitmund-

Jever ,
Buqadmgen Bremer aven
Wilhelmshaven v '

&‘ﬁ-,ﬂ.

Gnarrenburg

{0
Brake (Unterweser)

Albersdorf

Sankt M»chael sdonn

Brynsbunel

)
»

0

«Gluckstadt

Hemmoor

» ‘_\‘\
Himmelpforten

Fredenbeck

) T
Nordenham N s . T emeriordel”
Brememorde
\ Loxstedt ]“'&-‘\\
\Bcversledt '
Sladland \

v \

<

Hohenwestedt /
L —NeUmunst
i
J v

o Kelllnghusen )
—W

iister " 1tzehoe Bad Bramstedt

WNOROr

Kaltenkirchen

Henstedt-
Ulzburg

Barmstedt—

Elmshorn

Norderstedt
Tornesch f

P
-nr;e{){rg

alstenbek’ '7
r(‘sth\‘ér)e\tzld <

”

Stade

"~ Harsefeld

Buchholz N
in der.Nordheude

Sittensen Tos(edt

| L

Bad Oldesioe

/ Bar7M/
/\xGroBhansdorf

n
Geesthacht
{

LR Y
Winsen (Luhe)

\ Hambergen
Osterholz-
%hwanewede SC;;&‘::“ Tarmstedt
Vi
T
5°E 9.0°E

2 Kochleus, BfGg

D20 4.




Introduction - contamination Elbe estuary

. Sediment monitoring station

Cadmium
in <20 pm-fraction
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. Sediment monitoring station

Dumping site (recent risk assessments)

[:J Dredging area (silty sediment)
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Risk assessment - methodology

) Federal Waterways Engineering
and Research Institute

hydraulic numerical
model

UunTrim:

« Finite difference / finite
volume methods for
simulating flow and
transport processes in
water bodies

SediMorph:
« Simulation of three-
dimensional

sedimentological processes
at the sediment surface

BfG
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Meu-Darchau [m3

Example risk assessment Elbe 686/690
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Risk assessment - methodology

DBAW

BfG Federal Institute
of Hydrology

hydraulic numerical
model

post processing

Aggregation and summary of model results
defined spatial units (balancing areas)
Calculation of statistical parameters

Time series
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Risk assessment - methodology

) BAW BfG Federal Institute
Bundtesanstalt fur Wasserbau Of Hydrol°gy

environmental
technical chapters legal
assessment
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Risk assessment - methodology

) BAW - BfG Federal Institute
Bundtesanstalt fur Wasserbau Of Hydrology
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Risk assessment - methodology

Evaluation of potential contaminant inputs into surface sediments:

Cl « M1 + M2 = C2

Conc.prog.=
g M1 + M2
Initial concentrations Proportion of initial Conatminant load of Proportion of dredged
sediment dredged material material
« “Characteristic” pollutant concentration  + Predicted proportion of initial sediment in ; ; * Statistical value of the predicted
for the sediments of each balancing area  the surface sediments at the end of the * weighted average contaminant load proportion of dredged material in the
model run in the dredging areas surface sediment at the end of the model
+ Geostatistical processing of available e FUR
measured values
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Risk assessment - methodology

Evaluation of potential contaminant inputs into surface waters:

Initial concentration

Average measured concentration at a
measuring point 2016-2021 (2nd WFD
management cycle)

J
&
- - . )
g
. :
B30 ~
- .
| X
» .
3 4
5 %
- 0 -

10 BfG

Cprog = Cinitial + Cdredged_material * SPM_mcrease

Conatminant load of
dredged material

 Mean contaminant contaminations of
the dredged sediments

Predictions for annual average
concentrations and maximum expected
concentrations

Maximum contaminant inputs calculated
from maximum predicted suspended
matter inputs

Average contaminant inputs calculated
from average predicted suspended
matter inputs
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Risk assessment - methodology

Assessment criteria

« AA-EQS for evaluation of predicted anual average concentration

+ MAC-EQS for evaluation of predicted maximum concentration

 Criteria for evaluation of measurability and observability

« Expanded measurement uncertainty

« Coefficient of variation of the measured values of a measuring point

— Vv
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Case 1:
* Prognosis < EQS
* Prognosis < exp. uncertainty
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Case 2:
+ Prognosis < EQS
« Prognose > exp. uncertainty

v

==

Case 3:
* Prognosis > EQS

MS‘??

v

* Prognose < exp. uncertainty

Yseg,
Sra

Case 4:
Prognosis > EQS
Prognose > exp. uncertainty
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Monitoring Surface water

Balancing
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Results Elbe dumping site within the Elbe estuary - Predicted maximum concentrations

Predicted maximum cencentration for Benzo{g,h,ijperylen
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Results Elbe 686/690 - Predicted average concentrations

Balancing ares, WFD-swb und monitoring stations with exceedence of AA-EQS and
increase in pollutant concentration > exp. measurement uncertainty for at least one parameter

at measuring point level for averaga predicted SPM incraases
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D WFD-zwh with prognosis messureable = AA-EQS balancing area with prognosis measurable = AA-EQS @ Mstwith prognosis messurable = AA-EQS
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Predicted annual average concentration for Tributylzinn
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Results Weser adjustment - Predicted maximum concentrations

bodies

Monitoring Surface water
stations
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PAH concentations of the dredged sediments

@ Sediment monitoring station

T N | == TVOTOTT
/ Albersdorf
Bsim | ey
L= Meldorf \ Hobenwestedt
N -
= — - — —~— > \ \ A
540°N+4 b 7
< Sankt Michael4donn \ /
‘ \ Marne Kellﬂghu'eﬂ
L Ruhezone
\ 2 / Badﬂv.vv
R /
N / K —
/ ‘ ) W .
/7 \ 4 Bad Oldesloe”
"N ~ Henstedt .
53.8°N Glockstadt— ﬂ\\, ABarmstedt T urg / /,
~ Y d
2\ Bmahord A\ Ao/
\ AL {/ Bargteheide/
Drochiersen N\ Norderstedty . f /
Hemmoor Tomesch\ | )r /
) L /
P { GréBharisdorf
- Bitzflet Vi iy S
(Halstenbek
Himmelpforten ( f
S53.6°N 4 Q et Schanefela)” " ) Teittau
- ever poad ) ABarsbiftel it ]
£ .| Butjadingen ‘Bremevh:aven ; € { / s
Wilhelmshaven & \ \\
e tinat Y P Fredenbeck \\ L
( _— \\; O'dmmm \}\ ot VAN Horneburg.__ jgnbck Sehwarzenbell
) ™ Lo Speniapat Bustehude
\ el B ‘ Loxstedt i R = -~ 7 N
\ e ) ( / Harsefeld P
N A { Beverstedt é B htw hPm.wu
}Benzo(g,h,i)peryl ene /Eé 3 Laven
. . r o8 | l
normalized to fine grain concent (<63 pm) Buchnolf ( \Wirsen{{ube) .
DIMS Cuxhaven DIMS Srunsbidis! OMS Biizflaih DS Wadel DM5 Wahr ?‘ T O

.4

0.3

[mg/kg TS]
=
e
h

0.1

t QpenStreetMap contnb}&tors

10.0 E 10.5°E

-
T T T T T T T T T T T T T T
o [t =1 o a =] =] '] =1 o [t =1 o i =1
= = S = = = = = ] = = = = = &
= = = = = = = = = = = 2 = = =1
13 [ 3] 15 3 [ [ 13 3 L5 o = 131 3 3]
Type ul valle Ticrds Type: of und
- = . Linear rene 2074 2023 — i
o walie <ol | CESS Smoolhing e rend idartfied by WK test repjathie
®  walue = LoD Linsar trend 2002-2023 Lirear franc 2021-2023 - o positive

16 BfG

if trend idertfiad by MK e
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Assumed PAH Sum 1€ concentrations of the dredged sediments
in risk assessment Elbe estuary and Weser adjustment
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EQS are theoretical values derived from

toxicological studies and obtained by application of

assessment factors (100 — 1000 for PAHSs)

AA-EQS of Benzo(a)pyren and MAC-EQS of
Benzo(g,h,i)perylen are freequently exceeded

scale allowed

No further introduction of these substances into
the waterbodies on a measurable and observable

Substantial increase of SPM can potentially
constitue a violation of the prohibition of
deterioration

Socially and politically desired?




Thank you for your attention.

Dr. Henning Schroder Dr. Carmen Kleisinger
Referat G1 Referat G1

+49 2611306-5449 +49 2611306-5137
Henning.Schroeder@bafg.de Kleisinger@bafg.de

BfG Bundesanstalt fir Am Mainzer Tor 1
Gewasserkunde 56068 Koblenz

www.bafg.de
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