Toimintamallit happamuuden ennakoimiseksi ja
riskien hallitsemiseksi turvetuotantoalueilla
(Sulfa I1)

Happamuuskuormituksen ennustaminen

valuma-aluetasolla
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Pystytaan ennustamaan tilanteet, jolloin on riski
alhaiselle pH:lle Siikajoen paduomassa
— Malli laajennettavissa muille vesistéille

Voidaan simuloida saannéstelyn vaikutusta pH:on

Voidaan arvioida uuden turvetuotantoalueen vaikutusta
pH:on eri vesitilanteissa

Kaytetadn VEMALA mallia

— Koko Suomen kattava vesien liikkeita ja aineiden kulkeutumista
kuvaava malli

— Lahtotiedoiksi otetaan happamien sulfaattimaiden sijaintija
paikkatiedot ojitetuista ja ojittamattomista turvemaista ja
turvetuotantoalueista .

— pH ennustetaan sulfaattikuormituksen avulla  FUJ:[tg EUroopan unioni
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 Acid sulphate soils: soils in which sulfuric acid
(H,SO,) may be produced

« Contains FeS or FeS, that can oxidise into H,SO, that
acidifies the soll (pH<4)

« Low pH of the soil can be leached and the acidity
transported into groundwater or surface water
systems.

« Oxidation due to excavation, drainage or low water
table
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« Sampling data from Siikajoki in 2018 including wetland
data

+  pH=-0.872*l0g([SO4])+7.9246
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Siikajoki GIS data

GIS data:
-Acid sulphate soils
-Land use classes

Acid sulphate soils Land use classification
classification

AS1= Hyvin pieni

AS2= Pieni
AS3= Kohtalainen
AS4= Suuri

Forest/Peat 1=0jittamaton
turvemaa

Peat 2=0jitettu turvemaa
Peat 3=Turpeenottoalue

Agriculture
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VEMALA sulphate simulation- soll

Acid sulphate Land use
soils classification
classification
« Sulphate reservoir increase depends on: AS1= Hyvin pieni  Forest/Peat
] . o cf=0.125 1=0jittamaton
« Effect of soil moisture deficit is turvemaa cf=0.20

exponential on the sulphate reservoir o= PNl OENZS | el 20

turvemaa cf=1.5

Increase AS3= Kohtalainen Peat
* Areas of acid sulphate soils and land ~ ©=%° iyl
use (peat areas and fleldS) AS4= Suuri cf=1.0 Agriculture cf=5.00
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Acid sulphate soils and land use combmatmns
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« Background loading from the whole of Siikajoki catchment

* Flushing of the sulphate reservoilr:
— Sulphate availability in the sulphate reservoir
— Runoff dependent: flushing within a range of runoff (minimum and maximum)
— Snow dependent, if there is snow the reservoir flushing is lowered

Sulphate reservoir
in the soil

Sulphate Outflow

Background
Loading
(calibrated against
discharge)
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« Sulphate load

— Background loading from fields and forests

— Extra loading from acid sulphate soils and peat areas
* River processes

— Sulphate sedimentation related to suspended solids simulation.
— No erosion taken into account
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10

pH=-0.872*l0g([SO4])+7.9246

Acid-sulphate soil classes and land
use classes taken into account

Low pH event of 2006 simulated
after a very dry summer

Inter and intra-annual variation of
sulphate and pH simulated

High pH levels in summer not
related to the sulphate
concentrations but to algal growth
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V4 S04 Sulfaatti ma/l

* Low pH event of 2006 simulated after a very dry summer
« Sulphate peak of 2018
« Inter and intra-annual variation of sulphate and pH simulated
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V4 pH

Forecast example:
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background mg-]

Ve S04 Sulfaatta,

Sources of sulphate loading:
background, field, peat, total
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* In VEMALA there are defined regulation schedules for
regulated lakes

* In forecast the regulation can depend on forecasted pH
In downstream

 VEMALA river routine simulates mixing of waters from
different sources

* For example the effect of increased discharge from Uljua
on pH downstream can be simulated
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1. VEMALA will combine the peat and acid sulphate soils data and
provide an average impact of the new peat mining area depending
on its location in the river basin

Peat 1=0jittamaton turvemaa (cf=0.2?)
g Peat 2=0jitettu turvemaa (cf=1.5?)

Peat 3=Turpeenottoalue (cf=37?)

2. VEMALA can also use estimations of specific loads depending on
the site management practices for the estimation of the impact of
new mining areas
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 VEMALA mallilla pystytdan ennustamaan alhaisen pH:n
riskia:
— Jatkuvasti paivittyva ennuste

« Voidaan simuloida saanndstelyn vaikutusta pH:on

 Voidaan arvioida uuden turvetuotantoalueen vaikutusta
erl vesitilanteissa:
— Edellyttaa arviota alueen kuormituksesta

« pH simuloidaan kayttaen sulfaattia
— Likim&arainen arvio pH:lle
« Epavarmuutta aiheuttaa myos lahtotiedot:

— Sulfaattimaiden sijainti, aktiiviset sulfaattimaat, ojitussyvyy
« Mallin yllapito jatkossa? -

Marie Korppoo/Markus Huttunen E U - |-ta- Euroopan unioni
16 2014—2020 Euroopan aluekehitysrahasto




