A comparrson of envrronmental sedimentology in four harbours
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Surface sediment metal contents

Bergen Goteborg Goteborg Ventspils Ventspils
Element harbour harbour harbour harbour har bour
Maximum M ean Maximum M ean Maximum
mg/kg
Cd 8 <1 1 <1 <2
Cr 187 162 983 41 71
Cu 1090 60 895 16.2 28.9
Hg 38000 793 15800 47 65
(ng/kg)
N 109 28 51 19.7 35
Pb 1920 {2 4610 12.7 44
n 2900 185 1060 80.1 254




a . Clay: <2 ym ‘}
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Paetzel et al. 2003




(epm)

3000 .0 1

2500.04

20000

150004

10000

G000

0104

Lag A

depth =—p

LagF

LagB

Lag A2

B Hg
WFb
m =
O Ag
Bin
HCu

) Sewage

VY outlets

= fmf ==

o 3u3 ﬁ"? . ﬂhﬂa\ .
; S

no. 3 :khg_h - -\g\

(ppm]

A. Mathisen & Prestmo (1999)

BERGEN HARBOUR AREA Y
[ Ao s =
£ Cmeer

Inner harbour cores - Vagen

3500 1

3000

2500 4

2000

1500

1a0n

s00

Lag A

Lagg

depth =—p

Lag C

= Hg
HFb
OSn
O Ag
mIn
1 LT






Sea stations |

Sediment transport dynamics
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Calm water fjord & urban discharge

. Conelusions -,

Prediction of fine sediment and organic mater
accumulation is essential for understanding 0 iy A
contaminant trends, even small relative amounts. s i
Natural and anthropogenic influences are ""1? W‘
typically combined in a harbour, and the Ventspils
disturbances in water stratification and bottom '
turbulence often impact on accumulation.

Sediment transport directions can be tentatively
Interpreted from grain-size trends.

Goteb org
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Sediment mineralogy allows site-specific source
identification and budgeting.

River & offshore supply — high energy River and urban supply ©* 5




Modelling Tools

Sediment
grain size
<
E< F O Factor
Analysis
Sihan Multi-
Sediment / runett ™~ criteria N Ranking
flux to -a Evalu- ' scenatrio
' / ation A
harbour / options
Biogeo- | | Process-
chemistry Respons
Y Models
E< o
/'
Ship traffic
& pollution
N
| X o | |
Analytical / Constructive modelling
(system) modelling (synthesis stage)

Evaluation Progress

Structure of Problem



Wiave Tubuence

Bottom Cumrerts

Traffic

Turbulence

‘ister

Stratification

Oi stance River

Oi stance Plune

Fetch

Oi stance Land

TOTAL

(wr|Bc|TT|ws BV |D|OR|DP F DL 7omaL

Param atar
Com Inancs

Parames 1
Intracton
I s Iy

BY
2 Average o —

T 3
WT

-

o
BC

ot | Gws | mers | mme | P | Cone
peph 1 143 143 144 144 157
er i 3 1 1 1 115 117
s | 3 1 1 1 104 177
Pame [ 1 1 1 173 | 15
el 4 5 4 3 1 113
“ane | 7 7 i 5 3 ’

Nordre alv
EEY

Gota alv
estuary



STRONG

value

actor weight

Resulting map of predicted

6425000

6420000

6415000 -

6410000+

65405000

6400000

6395000

6390000

6385000

sedimentation trends
ST

1245000 12500001 255000 1260000 1265000 1270000
|

STRONG WEAK



Foto: Johnny Nylander



