Ecological risk assessment of sewage sludge as soil amendment: lethal and sub-lethal effects in Eisenia fetida
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Table S1. Soil pH measured at the beginning (t0) and at the end of the exposure (t14). Control soil (Ctrl) (LUFA 2.2) and sewage sludge dilution (50 and 100) of Firenze and Grosseto plant. Increase expressed as % respect to initial time (t0).

	
	Ctrl 
	A100
	A50
	B100
	B50

	pH t0
	6.73
	6.68
	6.04
	6.76
	6.72

	pH t14
	7.05
	6.58
	6.68
	6.54
	7.07

	pH (%)
	4.8%
	-1.5%
	10.6%
	-3.3%
	5.2%



Table S2. Chemical analysis on sludge A and B on major contaminants listed in current national legislation regarding the spreading of sewage sludge on agricultural land (Legislative Decree 99/92 and the "Genoa Decree").
// less of Legislative Degree limits; * Limits of D.lgs. 99/92 (annex IB); ** Limits of "Genoa Decree" (D.lgs. 109/18).

	Chemicals
	Legislative Degree limits (mg/kg d.w.)
	Plant A (mg/kg d.w.)
	Plant B (mg/kg d.w.)

	Sb
	// 
	1.27
	1.35

	As
	20 ** 
	4.6 
	9.1

	Be
	2 ** 
	<LOD
	<LOD

	Cd
	20 * 
	0.66 
	1.03

	Co
	// 
	3.51 
	2.04

	Cr tot
	200 ** 
	56 
	17

	Cr VI
	2 **
	-
	-

	Hg
	10 * 
	1.2
	3.17

	Ni
	300 * 
	82 
	16.5

	Pb
	750 * 
	59 
	63

	Cu
	1000 * 
	613 
	264

	Se
	10 ** 
	10.3 
	4.2

	Sn (organotin compound)
	// 
	31 
	25.1

	Tl
	// 
	<LOD
	<LOD

	Vn
	// 
	8.2 
	8.6

	Zn
	2500 * 
	523 
	710

	C>12
	// 
	7800 
	520

	ΣPCDD/PCDF +
PCB dl
	25 ng/kg SS
WHO-TEQ **
	5.8 ng/kg SS
WHO-TEQ
	4.8 ng/kg SS
WHO-TEQ

	ΣIPA
	6 * 
	0.3246 
	0.3016

	DDTs
	// 
	0.0209 
	0.034



Table S3.  Major contaminants listed in current national legislation regarding the spreading of sewage sludge on agricultural land (Legislative Decree 99/and 152/06 and Ministerial Decree 1 March 2019, n.46) and the relative levels calculated in both sludge and dilutions.* Limits of Ministerial Decree 1 March 2019, n.46; ** Limits of D.lgs. 152/06 for public, private and residential areas; *** Limits of D.lgs. 152/06 for commercial and industrial areas 

	Chemicals
	Legislative Degree limits for agriculture (mg/kg d.w.)
	A 100 
(mg/kg d.w.)
	A50
(mg/kg d.w.)
	B100
(mg/kg d.w.)
	B50
(mg/kg d.w.)

	Sb
	10 
	0.0127 
	0.0254 
	0.0135 
	0.027

	As
	30 
	0.046 
	0.092 
	0.091 
	0.182

	Be
	7
	<LOD
	<LOD
	<LOD
	<LOD

	Cd
	5 
	0.0066 
	0.0132 
	0.0103 
	0.0206

	Co
	30 
	0.0351 
	0.0702 
	0.0204 
	0.0408

	Cr tot
	150 
	0.56 
	1.12 
	0.17 
	0.34

	Cr VI
	2
	-
	-
	-
	-

	Hg
	1 
	0.012 
	0.024 
	0.0317 
	0.0634

	Ni
	120 
	0.82 
	1.64 
	0.165 
	0.33

	Pb
	100 
	0.59 
	1.18 
	0.63 
	1.26

	Cu
	200 
	6.13 
	12.26 
	2.64 
	5.28

	Se
	3 
	0.103 
	0.206 
	0.042 
	0.084

	Sn (organotin compound)
	1 
	0.31 
	0.62 
	0.251 
	0.502

	Tl
	1
	<LOD
	<LOD
	<LOD
	<LOD

	Vn
	90 
	0.082 
	0.164 
	0.086 
	0.172

	Zn
	300 
	5.23 
	10.46 
	7.1 
	14.2

	C>12
	50**; 750*** 
	78 
	156 
	5.2 
	10.4

	ΣPCDD/PCDF +
PCB dl
	6 ng/kg SS
WHO-TEQ
	0.058 ng/kg SS
WHO-TEQ
	0.116 ng/kg SS
WHO-TEQ
	0.048 ng/kg SS
WHO-TEQ
	0.096 ng/kg SS
WHO-TEQ

	ΣIPA
	10**; 100*** 
	0.003246 
	0.006492 
	0.003016 
	0.006032

	DDTs
	0.01 
	0.000209 
	0.000418 
	0.00034 
	0.00068



