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Supplementary information
Fig. 1 through 4 show the results of the pH and Eh measurements at the three elevations of the Am and Pu lysimeters over the entire experimental period. The time indicated refers to the time elapsed since the tracer was added.
[bookmark: _Hlk236143365]Tables 1 and 2 list the measured activity concentrations of the respective radionuclides in the soil layers of the lysimeters and the soil cores, while Table 3 lists the 238Pu activities in the various fractions obtained through sequential extraction.
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[bookmark: _Ref233616228]Fig. 1 Measured pH value in three soil layers during the Pu Lysimeter experiment; 
data smoothed using a Sawatzky-Golay filter
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[bookmark: _Ref233616237][bookmark: _Hlk233616119]Fig. 2 Measured redox potential in three soil layers during the Pu Lysimeter experiment; data smoothed using a Sawatzky-Golay filter
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Fig. 3 Measured pH value in three soil layers during the Am Lysimeter experiment; 
data smoothed using a Sawatzky-Golay filter
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Fig. 4 Measured redox potential in three soil layers during the Am Lysimeter experiment; data smoothed using a Sawatzky-Golay filter


Table 1 Specific 243Am activity in the soil layers of the lysimeter and the extracted soil core sample
	depth [cm]
	A [Bq g-1]
	u(A) [Bq g-1]

	0 – 42
	< LOD
	< LOD

	42 – 43.5
	0.019
	0.002

	43.5 – 45
	33.69
	1.78



Table 2 Specific 238Pu activity in the soil layers of the lysimeter and the extracted soil core sample
	depth [cm]
	A [Bq kg-1]
	u(A) [Bq kg-1]
	A [Bq kg-1]
	u(A) [Bq kg-1]

	0 – 2
	10.48
	3.43
	< LOD
	< LOD

	2 – 4
	8.65
	1.88
	
	

	4 – 6
	0.04
	0.01
	< LOD
	< LOD

	6 – 8
	0.31
	0.05
	
	

	iron concretions
	0.96
	0.11
	–
	–

	8 – 10
	0.56
	0.06
	< LOD
	< LOD

	10 – 12
	0.05
	0.01
	
	

	12 – 14
	0.06
	0.01
	< LOD
	< LOD

	14 – 16
	0.08
	0.01
	
	

	16 – 18
	0.09
	0.01
	0.99
	0.45

	18 – 20
	0.09
	0.01
	
	

	20 – 22
	0.08
	0.01
	0.53
	0.11

	22 – 24
	0.09
	0.01
	
	

	24 – 26
	0.10
	0.01
	12.63
	0.91

	26 – 28
	0.24
	0.02
	
	

	28 – 30
	0.29
	0.05
	0.65
	0.10

	30 – 32
	0.38
	0.07
	
	

	32 – 34
	0.50
	0.07
	0.87
	0.11

	34 – 36
	0.76
	0.10
	
	

	36 – 38
	1.38
	0.14
	1.75
	0.19

	38 – 40
	3.74
	0.39
	
	

	40 – 42
	8.93
	1.00
	–
	–

	42 – 43
	22.57
	2.46
	–
	–

	43 – 44
	64.51
	2.99
	–
	–

	44 – 45
	3452.60
	78.90
	–
	–




Table 3 238Pu activities in the various fractions obtained through sequential extraction from lysimeter soil
	soil layer (depth)
	A [mBq] exchangeable phase
	A [mBq]
carbonate phase
	A [mBq]
Fe-Mn (oxyhdr)oxide phase
	A [mBq]
organic phase
	A [mBq]
residual phase

	top
(0 – 2 cm)
	10.2 ± 1.1
	11.4 ± 1.2
	11.7 ± 1.2
	93 ± 10
	13.4 ± 1.7

	redox fraction 
(6 – 8 cm)
	5.9 ± 0.6
	2.6 ± 0.3
	< LOD
	4.7 ± 0.5
	1.4 ± 0.2

	bottom
(44 – 45 cm)
	143 ± 22
	643 ± 93
	2180 ± 320
	5371 ± 793
	1032 ± 150
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