Management of Sulfide induced Acidity in Peat
Extraction area (SuHE)
Hadzic,

1
M. ,

Postila,

2
H. ,

3
P. ,

1
R. ,

2
M. ,

Österholm,
Nilivaara-Koskela,
Arola,
Nystrand,
1
4
2
1
Häkkilä, K. , Kunnas S. , Klöve, B. and Ihme, R.

3
M. ,

Karppinen,

1
A. ,

Introduction

Results

There are two common types of sulfide rich regions in Finland: sulfidebearing marine sediments emerged from the former Baltic Sea due to
postglacial isostatic land uplift, and coastal and inland black schist areas.
Undisturbed, these sediments/tills are normally harmless. When
excavated or drained, the oxidation of sulfides in contact with air
produces extremely acidic soils with increased acidity and metal
loadings flushing to the recipient streams. In this study we present
results from a project (SuHE 2011-2014), that focus on peat extraction
fields underlain by sulfide-bearing sediments, with the aims to (1)
investigate the risk of acidic runoff water from peat extraction sites
located on sulfidic sediments, (2) develop methods for predicting,
detecting and monitoring the acidic runoff water pulses, (3) develop
new methods to neutralize acidic runoff waters, and (4) evaluate the
suitability of different land uses on sulfidic soils after peat extraction.

 Sulfide-bearing sediments with a very high potential acidity were

commonly found right below the peat layer, but the acidic load was
small compared to the potential load still remaining in the sediments
(i.e. oxidation of sulfidic sediments has been limited; Fig. 6).

The appearance of acidic runoff pulses and the need for acidic runoff
neutralization can be assessed with ground water levels (Fig. 7) and
precipitation data.
One of the two sorption drains tested was effective for the studied
two years, and neutralization was achieved also in diversion well (Fig.
8), tipping bucket and vertical pilots.
 When assessing the post-extraction uses of peat lands the presence
and location of sulfide sediment layers and the oxidation potential of
these layers are among others important to evaluate. Restoring mire,
other forms of rewetting (Fig. 9) or natural vegetation are the
preferred land uses in the high risk areas.

Material and methods
The risk of acidic runoff water caused by drainage was studied on 15
peat extraction fields e.g. by taking and analyzing water and soil
samples (Fig. 1). The quality of outflow water from peat extraction
sites was monitored continuously for pH and/or electric conductivity
(EC) (Fig. 2), but also by doing field measurements and taking water
samples. Precipitation and groundwater levels (Fig. 3) were also
recorded for the prediction of acidic runoff pulses. For the
neutralization of acidic runoff waters a large scale test was done with
a sorption drain (Fig. 4). Small scale tests were performed with
diversion well, a tipping bucket (Fig. 5) and vertical pilot systems. The
suitability of different land uses was assessed in 12 already closed peat
extraction areas, e.g. by doing terrain mapping. The study sites used
were located mainly in Northern Ostrobothnia or Lapland.

Fig. 1. Peat/Soil profiles were taken
from peat areas generally to a depth
of 3.0 meter for different chemical
analysis (e.g. S, acidity, organic
matter).

Fig. 4. Sorption drain (CaCO3).

Fig. 2. The outflow
water from the peat
extraction areas is
continuously monitored (e.g. pH and/or
EC).

Fig.
3.
Measuring
groundwater levels.

Fig. 5. Tipping bucket pilot test on the
field.

Fig. 7. Continuous monitoring of pH and
groundwater level.

Fig. 6. The studied peat extraction fields are
located in northern Finland. As the oxidation of
sulfidic sediments were rare, incubation (i.e.
oxidation) of soil samples were used to identify
sulfidic sediments. After incubation (16 weeks)
most soil samples had a pH < 3, which confirms
that several studied peat extraction areas (shown
as red dots on the map) contain sulfidic
sediments and will pose a high risk if dried.

Fig. 8. Incoming and outgoing pH when
using/testing a diversion well. The
material used was limestone (CaCO3, 13 mm) and the dose was increased
three times at intervals about five days.

Fig. 9. Rewetted old peat
extraction area.
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