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Table S1. Thermal amplification protocols and reaction conditions for End-point PCR of each of the target microbial groups. 
	
	Bacteroides spp. / Bifidobacterium spp. 
	Enterococcus spp.
	Nitrobacter spp.
	Nitrospira spp. 
	AOB/AOA 
	NosZ/NirK

	
	Layton et al. 2006
	 Layton et al. 2010
	Cebron et al. 2015
	Cebron et al. 2015
	Schauss et al. 2009
	Henry et al. 2006/Harter et al. 2014

	Thermal protocol
	94°Cx2’ 
	95°Cx4’ 
	95°Cx3’ 
	95°Cx3’ 
	95°Cx3’ 
	95°Cx5’ 

	
	94°Cx30’’ 
	95°Cx30’’ 
	95°Cx1’ 
	95°Cx1’ 
	95°Cx45’’ 
	95°Cx30’’ 

	
	35X 56°Cx45’’ 
	30X 56°Cx1’ 
	30X 50°Cx1’ 
	30X 50°Cx1’ 
	30X 60°Cx45’’ 
	30X 60°Cx30’’ 

	
	72°Cx45’’ 
	72°Cx1’ 
	72°Cx1’ 
	72°Cx1’ 
	72°Cx45’’ 
	72°Cx30’’ 

	
	72°Cx2’ 
	72°Cx7’ 
	72°Cx10’ 
	72°Cx10’
	72°Cx5’ 
	72°Cx5’ 

	Master mix Dreamtaq DNA polymerase (Thermo Fisher)  V = 25 µL  

	

	Buffer 10 x (µL)
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5

	DNTPs (10mM) 
	0.5
	0.25
	0.5
	0.5
	0.25
	0.25

	Primer F (10µM) 
	1
	1
	1
	1
	1
	1

	Primer R (10 µM) 
	1
	1
	1
	1
	1
	1

	Taq polim. 5U/µL 
	0.3
	0.25
	0.3
	0.3
	0.25
	0.25

	DNA 
	2
	2
	2
	2
	2
	2

	dH2O 
	17.7
	18
	17.7
	17.7
	18
	18






Table S2. Primers set for End-point PCR of each of the target microbial groups.
	Primer set
	Name
	Sequence
	Amplicon size (bp)
	Reference

	Bacteroides/Prevotella spp.
	Bac32F 
	AACGCTAGCTACAGGCTT
	676
	Layton et al., 2006;  Fiksdal et al., 1985; Bernard &Field,2000

	
	Bac708R 
	CAATCGGAGTTCTTCGTG
	
	

	Bifidobacterium spp.
	Bif164F 
	GGGTGGTAATGCCGGATG
	453
	Layton et al., 2006; 
Fiksdal et al., 1985; Bernard & Field,2000

	
	Bif601R 
	TAAGCGATGGACTTTCACACC
	
	

	Nitrobacter spp.
	NitroBF
	TTTTTTGAGATTTGCTAG 
	297
	Cebròn et al., 2005; Degrange & Bardin, 1995; Dionisi et al.2002.

	
	NitroBR
	CTAAAACTCAAAGGAATTGA 
	
	

	Nitrospira spp.
	NitrospF
	CCTGCTTTCAGTTGCTACCG 
	151
	Cebròn et al., 2005; Degrange & Bardin ,2005; Dionisi et al.2002.

	
	NitrospR
	GTTTGCAGCGCTTTGTACCG
	
	

	Enterococcus Avium 
	AV1
	GCT GCG ATT GAA AAA TAT CCG
	361
	Layton et al. 2010

	
	AV2
	AAG CCA ATG ATC GGT GTT TTT
	
	

	Enterococcus Cassellifavus
	CA1
	TCC TGA ATT AGG TGA AAA AAC
	269
	Layton et al. 2010

	
	CA2
	GCT AGT TTA CCG TCT TTA ACG
	
	

	Enteroccoccus Durans
	DU1
	CCT ACT GAT ATT AAG ACA GCG
	286
	Layton et al. 2010

	
	DU2
	TAA TCC TAA GAT AGG TGT TTG
	
	

	Enterococcus Gallinarum
	GA1
	TTA CTT GCT GAT TTT GAT TCG
	190
	Layton et al. 2010

	
	GA2
	TGA ATT CTT CTT TGA AAT CAG
	
	

	Enteroccoccus Hirae
	HI 1
	CTT TCT GAT ATG GAT GCT GTC
	186
	Layton et al. 2010

	
	HI 2
	TAA ATT CTT CCT TAA ATG TTG
	
	

	Enterococcus Saccharolyticus
	SA 1
	AAA CAC CAT AAC ACT TAT GTG
	350
	Layton et al. 2010

	
	SA 2
	GTA GAA GTC ACT TCT AAT AAC
	
	

	Enteroccocus Faecalis
	FL 1
	ACT TAT GTG ACT AAC TTA ACC
	360
	Layton et al. 2010

	
	FL 2
	TAA TGG TGA ATC TTG GTT TGG
	
	

	Enterococcus Faecium
	FM 1
	GAA AAA ACA ATA GAA GAA TTA T
	214
	Layton et al. 2010

	
	FM 2
	TGC TTT TTT GAA TTC TTC TTT A
	
	

	Archaeal AmoA
	Amo19F
	ATGGTCTGGCTWAGACG
	624
	Leininger et al.2006

	
	CrenamoA16r48x
	GCCATCCABCKRTANGTCCA
	
	Schauss et al.2009

	Bacterial AmoA
	Amo1F
	  GGGGTTTCTACTGGTGGT
	500
	Schauss et al.2009

	
	AmoA2R
	CCCCTCKGSAAAGCCTTCTTC
	
	

	Nirk
	nirK876C
	ATYGGCGGVCAYGGCGAa
	164
	Harter et al. 2014

	
	nirK1040
	GCCTCGATCAGRTTRTGG
	
	

	Nosz
	nosZ2F
	CGCRACGGCAASAAGGTSMSSGT
	267
	Henry et al. (2006)

	
	nosZ2R
	CAKRTGCAKSGCRTGGCAGAA
	
	

	Nirs
	nirscd3af
	AACGYSAAGGARACSGG
	425
	Throback et al.2004

	
	nirsR3cd
	GASTTCGGRTGSGTCTTSAYGAA  
	
	






Table S3. On site measurements of main physical-chemical features of groundwater samples. EC was estimated at 25 °C.
	Location 
(well)
	Depth
(m)
	EC
(mS/cm)
	T
(°)
	pH
(-)
	DO
mg/L
	Eh
(mV)
	TDS
(mg/L)

	2
	318
	1.477
	16.68
	7.58
	5.45
	345
	1081

	3
	277
	1.019
	16.60
	7.54
	5.83
	291
	595

	5
	289
	0.888
	16.56
	7.51
	5.59
	345
	501

	8
	452
	0.869
	16.83
	7.46
	4.76
	346
	527

	11
	198
	0.952
	16.45
	7.34
	5.61
	135
	812

	12
	250
	1.047
	16.49
	7.40
	4.47
	n.d.
	561

	13
	349
	1.640
	16.97
	7.32
	7.54
	121
	1249

	14
	250
	3.170
	17.90
	7.14
	1.39
	142
	1651

	15
	250
	1.155
	17.03
	7.30
	8.03
	108
	855





Table S4. Main ions concentration in sampled groundwater and leachate (all data are expressed in mg/L).

	Location 
(well)
	K+
	Na+ 
	Ca2+
	Mg2+
	B-
	F-
	Br
	Cl-
	SO42
	NH4+
	[bookmark: _Hlk58752169]NO3-
	NO2-
	HCO3-

	2
	5.3
	116.2
	99.9
	58
	0.03
	<0.1
	0.5
	179.6
	48.8
	<0.1
	36.8
	<0.1
	520

	3
	2.8
	48.7
	121.4
	28.1
	0.02
	<0.1
	0.2
	92.2
	13.6
	<0.1
	56.0
	<0.1
	410

	5
	2.2
	27.7
	90.9
	46
	0.03
	<0.1
	<0.1
	55.3
	11.1
	<0.1
	33.7
	<0.1
	440

	8
	2.4
	27.3
	86.3
	48.3
	0.02
	<0.1
	0.4
	49.2
	13.2
	<0.1
	20.9
	<0.1
	455

	11
	2.1
	27.3
	112.8
	49.2
	0.02
	<0.1
	<0.1
	52.8
	16.9
	<0.1
	40.9
	<0.1
	510

	12
	2.7
	44.8
	109.7
	53.8
	0.02
	<0.1
	<0.1
	76.8
	18.0
	<0.1
	33.7
	<0.1
	540

	13
	5.2
	131.8
	120.3
	65.8
	0.05
	<0.1
	1.1
	182.6
	33.8
	<0.1
	32.9
	<0.1
	675

	14
	16.1
	438.9
	137.3
	107.2
	0.14
	<0.1
	1.6
	389.7
	105.0
	<0.1
	17.2
	<0.1
	1325

	15
	3.5
	33.6
	126.4
	56.3
	0.02
	<0.1
	<0.1
	132.5
	6.5
	0.30
	38.8
	<0.1
	495

	Leachate
	1883.1
	2134.6
	65.6
	53.6
	1.43
	2.1
	2,4
	2464.4
	53.3
	101.9
	27.5
	<0.1
	5035
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Figure S1. A: Electrophoretic PCR visualization realized with primer for Bacterioides / Prevotella spp. (16SrDNA target gene, expected amplicon size 676 bp, and Bifidobacterium spp., expected amplicon size 453 bp). M1 = molecular weight marker 1kb (Invitrogen); Samples of wells 11, 12, 13, 14, 15; P1, P2 = DNA extracted from leachate coming from the landfill; C- = no template control (white); C + = DNA extracted from purifying sludge; M2 = molecular weight marker 1Kb (Promega); 2-5 = samples of wells 2, 5, 3, 8; C- = no template control (white); C += positive DNA control from sewage sludge. B: Electrophoretic visualization of Enzymatic digestion with HaeIII on PCR products of Bacteroides spp. positive samples. (16SrDNA target gene, expected fragment size for human / bovine, 119/222 bp). [B/W]
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Figure S2. Electrophoretic visualization of PCR carried out on all samples of the 9 wells for the research of 8 different Enterococcus species. [B/W]
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Figure S3. A: Electrophoretic visualization of the PCR carried out on all the samples of the 9 wells for the research of Nitrospira spp. and Nitrobacter spp. (16SrDNA target gene, expected fragment size 397bp for Nitrobacter spp. and 151 bp for Nitrospira spp.). B: Electrophoretic visualization of the PCR conducted on all the samples of the 9 wells for the research of AOB and AOA. (target gene AmoA, expected fragment size 491bp for AOB. and 624 bp for AOA). C: Electrophoretic visualization of the PCR carried out on the samples of the examined wells for the search of denitrifying bacteria. Target NosZ genes, expected fragment dimensions 267bp and NirK, expected fragment dimensions 164 bp. [B/W]
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Figure 15. Electrophoretic visualization of PCR carried out on all samples of the 9 wells

for the research of 8 different Enterococcus species: DU = durat

= faecalis, Hi =

Hirae, FM = faecium; Ga = gallinarum; AV = avium; CA = casseliflavus; SA =
saccharolyticus.
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