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Ecotoxicological risk
assessment of Ostrobothnian
river estuaries affected by
acidity and metals leached from
acid sulphate soills
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New Challenges for Climate Change Mitigation

NS and Adaptation: 7

1SSUES Managing the Unintended Consequences

Freshwater New Insights on Water-Land Interactions: 5
and marine issues Shift in the Management Paradigm?

Cross-cutting Broken Bridges:

. : : : 4
Issues Reconnecting Science and Policy

* Ranking from 1-21 based on scoring by the UNEP Foresight Panel and
after considering the polling results of more than 400 scientists worldwide
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Finland has the largest acid sulphate soil (ASS) area in Europe
Draining of AASS:

—> oxidation of sulphide layers
—> formation of sulphuric acid and leaching of metals

Acid runoff and high concentration of dissolved metals:

—> deterioration of ecological status of water bodies along the
Western cost of Finland

Knowledge on ASSs impacts in estuaries (Vvs. rivers) is scarce
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Surface sediment samples (0—3 cm, summer
& autumn) in 2010 from the 14 locations

Sediment metal concentrations: ICP-MS

Comparison to environmental quality standards
EQs for Cd, Ni, Zn, As, Cr, Cu, Co

Acute and chronic toxicity tests in the ASS-
affected estuary sediments :

Kinetic luminescent bacteria test: ISO 21338

Chironomid toxicity test: OECD 218

« Emergency time and total emergency
» Head capsule mentum deformity incidence
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Surface water pH, TOC concentration, conductivity and metal
concentrations were derived from SYKE database -> comparison to
EQs (VN 868/2010) for Cd, Ni, Pb

Relevant EC.y-values (water exposures) for Al, Zn, Cd by expert

judgement, selection criteria:
pH: <5,9
CaCo; mg/L: £50,5 (= 0,5 mmol/l)
Left after expert judgement:

Temperature: 8 — 25°C
DOC mg/L: N/A-6,7

Species: Mayflies, Caddisflies, Chironomids, fish i.a. Rainbow trout and
Hyalella azteca, Ceriodaphnia dubia & Pseudokircheneriella subcapitata

The 5th percentile derived from the approved EC;,—values: PSec,

Hazard Quotient in estuary EC
waters calculated: HQ _ max

P5EC50 +C,
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Metal concentration mg/kg dw

LABORATORIES

ECso Al As Cd Co Cr Cu Fe Mn Ni Pb Zn
ECs 1 -0.26 -0.17 -0.26 -0.38* -0.28 -0.25 -0.48* -0.31 -0.27 -0.46** -0.32*
Al 1 0.21 [ 0.77** 0.75** 0.40* 0.96* 0.58** 0.66** 0.91** 0.66** 0.79**
As 1 0.36* 0.56* 0.22 0.13 0.76** 0.62** 0.37* 0.51** 0.55*
Cd 1 0.87** 0.42** 0.75** 0.66** 0.71* 0.89** 0.88* 0.90*
Co 1 0.46** 0.66** 0.82** 0.85** 0.92** 0.89** 0.98**
Cr 1 0.28 0.38* 0.27 0.48** 0.44* 0.54**
Cu 1 0.48** 0.56** 0.85** 0.61** 0.71*
Fe 1 0.81** 0.68** 0.83** 0.80**
Mg * Correlation is significant at the 0.05 level (2-tailed) 1 e B
Ni ** Correlation is significant at the 0.01 level (2-tailed) 1 0.80** 0.94**
Pb | Range for estuary sediments: 30 min EC,: 0.03-9.4% (95%CL: 0.02-16.4)1  [0.87*
zn | Reftox Zn = normal sensitivity: 30 min EC,: 2.8-8.0 mg/L (95%CL:2.5-10.2) 1
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Controls 0.32 (x0.12) 0.11 (¥0.14)  0.35(x0.10) Nonparametric Kruskall-Wallis Test
R. Kyronjoki
Pudimofiarden 0.27 (+0.11) 00 0.27 (x0.11)
R [t ely 0.18 (+0.22) 00 0.18 (20.22) _
Vassor M1 Chi-Square 6.263 7.267 8.926
R. Kyronjoki
Tottesuns 0.44 (+0.14) 0.04 (+0.06) 0.48 (x0.11) g . 4 4
R. Maalahdenjoki , 5, (. 13 0.13(x0.14) 0.35(0.10) Asymp. Sig. 0.509 0.402 0.258
Stenskarlinjen 3
R. Maalahdenjoki
S 0.24 (+0.13) 00 0.24 (+0.13)
E' MERIRIEENR o o s jp 0.06 (:0.07)  0.43 (+0.13)
minne
R. Lapvaartinjoki  0.26 (20.12) 0.04 (+0.06)  0.30 (x0.12)

osSE,,

Normal mentum

Abnormal mentum:
3 teeth lacking

(1 middle, 2 inner lateral)
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Part 2

Kaplan-Meier survival analysis: Overall nonparametric Log
Part 1

rank (Mantel-Cox) comparisons
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Maalahdenjoki estuary (Stenskarlinjen 2) —=—pH

3 /J. 0,32 cgq R.Lestijoki 5,7
75 L/ )\\\ / 0,28 R. Perhonjoki 5,4
7 1 \ T\/ 0,24 R. Ahtavanjoki 5.1
6,5 — 02 — R. Lapuanjoki 4.9
= | \ 10 o R. VOyrinjoki 4,3

55 - Tan 0,12 © .
’ \ ’ R. Kyrdnjoki 1 5,0
P 0.08 R. Kyronjoki 2 5.0

4,5 0,04 e g
! L, R. Kyronjoki 3 6,4

T T T T T T T T T T T T T T T T R. Laihian'oki
B e —T1
P9 9’@9‘@9’@9;)9,.'\,)9.\79.'\ 2R 9% 2\ 20 A\ 0\ o\ - R. Maalahden;. 1 4.6
Date R.Maalahdenj. 2 5g
R.Maalahdenj.3 68
R. Narpionjoki 55
osSE,, R

.Lapvaartinjoki 55
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Cd pg/I Pb pg/!

Estuary Mean AA-EQS +/- [Max  MAC-EQS  +/- |Mean AA-EQS +/- [Mean AA-EQS +/-

R. Lestijoki 002 010 -0,08| 0,04 045 -041| 5 21 -16| 034 770 -7,36
R. Perhonjoki 003 010 -0,07| 0,09 045 -0,36| 9 21 -12| 041 870 -829
R. Lapuanjoki 008 010 -002( 019 045 -026| 13 21 8| 046 970 -924
R. Voyrinjoki 041 010 /031\ 041 045  -0,04| 67 21 @ 066 10,70 -10,04
R. Kyronjoki, Vassor M1 011 010 ({001} 0,22 045 -0,23| 18 21 052 11,70 -11,18
R. Kyrdnjoki, Tottesund 012 0,10 0| 027 045 -0,18| 16 21 51 046 1270 -12,24

R. Kyrénjoki, Pudimofjardey 0,08 010 -0,02| 0,15 045 -030| 9 21 -12| 026 1370 -1344
R. Maalahti, Stenskérlinjen| 0,14 0,10 /0,04) 0,31 045 -024| 17 21 41 041 1470 -14,29
R. Maalahti, Stenskérlinjen{ 0,20 0,10 \0,00/| 0,17 045 -028| 11 21 10| 042 1570 -1528
R. Maalahti, Svarté halet | 0,07 0,10 -004 | 018 045 -027| 8 21 -13| 034 16,70 -16,36

R. Nérpionjoki 010 0,10 0,16 045 -029| 15 21 -6 | 053 17,70 -17,17

R. Lapvaartinjoki 008 010 -0,02| 0,05 045  -040| 3 21 -18| 036 1870 -1834

Ahtavanjoki 004 010 -007| 0,04 045 -042| 4 21 17| 011 21,70 -21,60

R. Laihianjoki 032 010 @ 0,32 045 -0,13] 59 21 3B | 075 2,70 -1995
..

W
SYKE ((CAIERIVIASS

Karjalainen et al. 2012. 7th International Acid Sulfate Soil Conference, 29t August, 2012, Vaasa.




LABORATORIES

e g

5 ¥ KE

Estuary Cd
R. Lestijoki 0.1
R. Perhonjoki 0.1
R. Ahtavanjoki 0.0
R. Lapuanjoki 0.3
R. VOyrinjoki 0.6
R. Kyronjoki, Vassor M1 0.3
R. Kyronjoki, Tottesund 0.4
R. Kyronjoki, Pudimofjarden 0.2
R. Laihianjoki 0.0
R. Maalahti, Stenskarlinjen 2 0.4
R. Maalahti, Stenskarlinjen 3 0.2
R. Maalahti, Svarto halet 0.3
R. Narpionjoki 0.2
R. Lapvaartinjoki 0.1
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Endpoint
Finnish
Swedish dredging = Water @ Water pH V.
Estuary SQGs quideline  EQSs @ HQs minimum  fischeri C. rip Summary
R. Lestijoki -[+ -[+ -[+ + -[+ + -+ -+
R. Perhonjoki -[+ + -[+ + + + -+ +
R. Ahtavanjoki + + -I+ -I+ + + -+ +
R. Lapuanjoki + -[+ -[+ + ++ + -+ Q
R. Voyrinjoki + -[+ et + -+ ‘
R. Kyronjoki 1 + -[+ + L + -+
R. Kyrénjoki 2 + + + A + -1+ \it
— —
R. Kyronjoki 3 ++ -1+ ++ [+ + -I+ @
++ -+ -+ +++ + -[+ @
— —— -
+ -+ + + ++ + -+ m
+ -+ + + -+ + -[+
gl + -[+ + -[+ + -[+
R. Narpionjoki + + + + + + -[+
R. L apvaartinjoki + + -[+ + + + -+
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