Table S1. Primers used in qPCR

Amplicon size

Annealing temperature

Primer name Sequence (5'—3") Target gene Reference
[bpl [°C]
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UL6SRT-F bacterial 165 rRNA 180 60 [1]
U16SRT-R TATTACCGCGGCTGCTGGC

RTC_F (etnC) ACCCTGGTCGGTGTKSTYTC
RTC_R (etnC) TCATGTAMGAGCCGACGAA!(

RTE_F (etnE) CAGAAYGGCTGYGACATYA1
RTE_R (etnE) CSGGYGTRCCCGAGTAGTTW
mmoX536F CGCTGTGGAAGGGCATGAA(
mmoX898R GCTCGACCTTGAACTTGGAG

pmoA472-A189F GGNGACTGGGACTTCTGG
pmoA472-mb661F CCGGMGCAACGTCYTTACC

verA880F CCCTCCAGATGCTCCCTTTA
verA1018R ATCCCCTCTCCCGTGTAACC
bvcA277F TGGGGACCTGTACCTGAAA/
bvcA523R CAAGACGCATTGTGGACATC
DHC793f GGGAGTATCGACCCTCICTG
DHC946r CGTTYCCCTTTCRGTTCACT

mod-BL-DC-1243f GGYACAATGGGTTGCCACCC
BL-DC-1351r AACGCGCTATGCTGACACGC

Dsb406F GTACGACGAAGGCCTTCGGC
Dsb619R CCCAGGGTTGAGCCCTAGGT
Dre441F GTTAGGGAAGAACGGCATC
Dre645R CCTCTCCTGTCCTCAAGCCA1
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Table S2. Hydrochemical data and assessment of predominant redox processes

Sample Identification pH Eh NO; Mn Fe lethand TOC | sO,* | H;S PCE | TCE [cisDCE| VC |Ethene |Ethane |Clno| Predominant Redox Process**
£
Time g
Sampling | Affected by | elapsed E
Sa:gple Sllée Plr[;" e DDd’\a;:AY app:‘f‘c:{wn I:gt:;;wzi/ mv | mgn | mgh | mgn | pgn | mgn [ mgn | mgn | mm | mm mM [ mM | mM [ mm é g g
Y YIN  |application % S| 3 'é-’-
(months) s gl <[ g
2 El g] B
AT-15 1 | 11 [ 240019 Y 1 551 128 03] 6.8 268.3] 2614.0( 3963 65|  2.43| 3.0E-06| 3.8E-06| 4.0E-01| 1.2E-01 2.6E-02| 8.1E-04| 1.7
AT-19 1 | 11 [010519 N NA 673 2189 8.4 65| 38| 4100( 24| 319 00025| 20E-03| 7.7E-02| 4.5E-02| 4.2E-03| 3.2E-03| 15E-04| 2.5
AT-20 1 | 11 [010519 N NA 6.64| 436 09| 05 098] 207 23|  234| 0.0025|8.9E-03| 2.9E-01| 3.4E-01| 1.4E-03| 8.9E-04| 8.3E-05| 2.5
AT-21 1 | 11 |010519 N NA 712 148 03 52| 114 57 16| 219|  003[5.8E-05 2.8E-04| 15E-03|5.1E-05| 3.6E-05| 3.3E-05| 2.1
svio 2 | 21 | 240119 Y* 8 6.01) 155 03] NA| 06| 87| 308 243| 144|30E-05| 13E-01| 6.7E-02| 1.6E-04| 1.2E-03| 38E-04] 2.6
Vs-5 2 | 21 [ 240119 y* 8 71 212 02| NA| 01 179 63|  204| 00025 1.7E-02| 3.7E-02| 8.8E-02| 1.1E-03| 5.5E-03| 1.0E-03| 2.4
Al 3 | 31 | 040219 N NA 724 -19 03] 0.6| 20| 3076.0| 66|  107| 0.0025|9.0E-05| 3.8E-06| 5.2E-06| 7.4E-04| 1.4E-03| 1.2E-03| 0.3
BIV. 3 | 31 | 040219 N* NA 7| 163 03] 03| 84| 4250 129 9.1| 00025 1.4E-02| 2.3E+00| 6.9E-01| 4.9E-03| 4.4E-02| 1.0E-02 2.7
SM-7D 3 | 32 | 040219 Y 16 6.8 90 03| 43| 37.9| 58730 550 1.1| 0.0025| 1.0E-04| 9.5E-03| 7.6E-01| 1.9E-01| 5.5E-01| 6.7E-04| 1.1
vs-7s 1 | 3 | 33 | 180717 N* NA 78| 324 03] 033 007] 407 46|  682| 0.62| 4.6E-04| 8.7E-02| 1.0E-02|8.0E-06| 3.6E-05| 3.3E-05 2.9
vs-7s 2 | 3 | 33131017 Y 1 664 132 03] 116] 023| 2205 1445 50|  0.55| 3.0E-06| 2.2E-03| 3.6E-02| 2.2€-02 1.2E-02| 1.0E-03| 1.4
Vs-75_3 3 | 33 [ 120218 Y 4 7] 151 03| 172| 080 8893 31 05|  1.11| 4.6E-04| 5.2E-03| 7.0E-02| 6.9E-02| 2.6E-02 2.56-03| 1.3
Vs-75_4 3 | 33 [ 260318 Y 5 721 134 03] 1.68] 208 4769 347 05|  0.86| 2.7E-03| 2.1E-03| 3.6E-02| 2.9E-02| 1.4E-02| 1.3E-03| 1.4
Vs-75_5 3 | 33 [ 040219 Y 16 654 186 03] 74| 245| 37400(  107|  531| 0.0025|3.7E-03| 3.0E-01| 1.4E+00| 2.2E-02| 3.0E-02| 3.26-03 2.1
std 1 3 |33 [180717 N NA 8.06]  -31 03] 076] 001 649 2| 391  031]3.0E-06 55E-03| 1.4E-01)4.0E-03| 5.8E-03| 7.2E-03| 1.8
std 2 3 | 33131017 Y 1 651 41 03| 161] 1057 27719 3576 50|  2.41|3.0E-06| 2.9E-04| 7.5E-02| 2.9E-02| 1.3E-01) 5.6E-03| 0.7
std 3 3 |33 [120218 Y 4 7.6 18 03] 1.90| 1350| 2131.4| 595 05| 0.17| 3.0E-06| 3.8E-06| 8.4E-04| 8.0E-06| 1.8E-02| 15€-02| 0.1
std 4 3 | 33260318 Y 5 717 -3 03| 170] 240| 43219 437 05|  0.28| 11E-03| 7.2E-04| 1.2E-03| 8.0E-06| 4.8E-03 25E-02 0.3
SM-8 1 3 | 33180717 N NA 6.77 48 03| 1.36] 1445 21936 33| 170  0.85|7.0E-03| 18E-01| 3.2E-01| 9.7E-02| 4.3E-02| 3.0E-02| 19
SM-8_2 3 | 33131017 Y 1 6.3 21 03[ 201) 1647| 6030.1| 36.76] 144.0 1| 3.0E-06| 5.4E-04| 4.7E-03| 7.7E-03| 1.7E-01| 3.0E-02| 0.1
SM-8_3 3 | 33120218 Y 4 65| 107 03| 549) 4618124416 74| 175  1.92| 14E-04| 2.6E-04| 1.2E-03| 8.0E-06| 1.2E-03| 3.8E-02 0.1
SM-8 4 3 | 33260318 Y 5 645 100 03] 191| 831| 9092.1| 493 381| 0.02|7.9E-04| 5.2E-04| 7.9E-04| 8.0E-06| 7.2E-04| 2.6E-02| 0.2
AP2 4 | 41 | 050219 Y 28 671 144 03] 86| 315| 2564.0( 6.1 58.3| 0.025| 15E-05| 8.0E-05| 2.0E-02| 1.8E-02 7.0E-03| 9.3€-04| 1.3
HV-16 4 | 4.1 | 00.04.19 N NA 5.65( 300 6.2, 1] 17| 128]  38[ 102| 005|2.4E-04| 3.7E-03| 17E-03| 1.2E-04| 3.6E-05| 7.0E-05| 2.7
HV-25 4 | 4.1 | 09.04.19 Y 50 6.4 267, 12| 63| 215) 23000) 97| 622 0.04| 20E-04| 2.2E-03| 6.1E-03| 1.6E-03| 8.9E-04| 15€-03| 1.7
HV-8_1 4 | 41 |030816 Y 50 6.46 78 03] 233] 809 6007.5| 11.6| 365 02| 1.0E-04| 5.0E-04| 1.1E-03| 9.0E-04| 1.6E-03| 1.0E-03| 1.2
HV-8 2 4 | 41101016 Y 1 6.49 83 03| 581| 2853| 8956.0| 225 05|  0.56| 3.0E-06| 3.8E-06| 5.2E-06| 8.0E-06| 3.2E-03 3.9E-03| 0.0
HV-8 3 4 | 41 |160117 Y 3 645 121 03] 458| 2236 6842.3| 11.7| 115| 0.22| 3.0E-06| 3.8E-06| 8.8E-05| 2.6E-04| 5.8E-04 2.6E-03| 0.5
HML-4S 1| 4 | 4.1 | 030816 Y 50 653 103 03] 7.60| 2294| 7486 48| 604| 0.13|19E-05| 1.1E-04| 6.8E-03| 8.4E-03| 4.3E-03| 4.2E-04| 1.1
HML-4s 2| 4 | 41 [ 101016 Y 1 6.45 68! 03| 16.32| 5758 2001.2| 373 05|  0.33| 3.0E-06| 45E-05| 5.2E-06| 8.0E-06| 8.6E-03| 6.3E-03] 0.0
HML-4s 3| 4 | 41 [ 160117 Y 3 6.47 70 03| 17.02| 53.99| 94055 9.1 05|  0.14| 3.0E-06| 3.8E-06| 5.2E-06| 8.0E-06| 2.8E-04| 9.8E-03| 0.0
HV-53D 4 | 42 | 090419 Y 30 654 195 03] 139| 107 2150.0| 10.8| 348| 0.19| 7.3E-05| 3.4E-04| 2.9E-03| 9.7E-04 3.6E-03| 9.3E-04| 0.9
V-5 5 | 51 [ 220119 Y 3 604 1200 NA| NA| NA| 20300[ 172] NA 39| 7.1E-02| 39E-02| 1.1E-01|6.4E-03| 5.0E-03| 7.8E-04] 2.7
V-11 5 | 51 |220119 Y 3 6.754 98 03 05| 02| 4790[ 305 432| 0.419]21E-02| 1.3E-02| 3.0E-02| 4.0E-04| 1.8E-05| 4.8E-04 2.8
V-13 5 | 52 |220L19 Y* 3 6.366| 1204| 013 02| 250| 4280( 923 114| 0.301|2.7E-03| 15E-01| 5.3E-02| 8.0E-04| 5.6E-03| 4.0E-03| 2.6
Sv-1 5 | 52 |220L19 N NA 6.44| 2622 0.7, 03 11| 1440.0| 42| 347 0.005|2.7E-01| 7.7E-02| 2.4E-02| 4.1E-03 1.7E-03| 2.0E-03| 3.6
HJ-4 6 | 6.1 [ 290119 N NA 652| 387|495 02| 01| 0s[ 7.1 795 0.005|3.0E-05| 9.1E-05| 5.2E-05|8.0E-05| 1.8E-05| 1.7E-05| 2.0
v-32 6 | 6.1 [ 290119 N NA 653 251 03| 116 00| 05| 144 109| 0.005| 11E-04| 4.2E-04| 2.5E-04| 8.0E-05| 1.8E-05| 1.7E-05| 2.6
MV-6A 7 | 7.1 [ 200219 Y 34 717|272 03] 31] 01| 3200[ 512 1428 0.025|3.0E-06| 3.8E-06| 5.3E-02| 1.4E-02| 7.56-04| 13€-03| 1.7
B-Z-4 7 | 7.1 [ 200219 Y 34 6.86| 239 03] 33| 05| 4680 641 567 0.025|3.8E-04| 24E-03| 9.6E-02| 1.7E-02| 8.5E-04| 7.26-04| 1.9
zd-2 8 | 81 | 200219 Y 26 671 166 03] 06| 214144530 3557 7.8| 0.025| 3.0E-06| 3.8E-06| 2.3E-01| 2.6E-01| 3.0E-01) 3.0E-02| 0.9
zd-4 8 | 8.1 | 200219 Y 26 7| 129 03] 39| 78.7| 8889.0[ 129 27| 0.247| 3.0E-06| 3.8E-06| 3.0E-01| 2.4E-01| 1.8E-01) 2.1E-03| 1.2
ZMs-4 9 | 9.1 |210219 Y 50 6.91 2 03] 17| 31|13819.0] 633 57| 0.025| 2.1E-05| 3.8E-06| 5.6E-04| 3.6E-03| 4.4E-02| 3.4E-02| 0.1
MR-4 9 | 9.1 |210219 Y 9 7.05 54 03 30|  00[104450(  6.4| 255| 0.025|34E-04| 24E-05| 1.1E-03| 9.3E-04| 1.3E-03| 2.2E-03| 0.8
HLV-5 10 |10 1 [ 04.03.19 N NA 635 334| 614] 157) 68.8| 89850 138.3| 17.4| 0.025| 16E-03| 6.9E-03| 1.0E-03| 7.0E-04| 1.3E-03| 3.8E-04| 2.5
HV-26 10 | 101 [ 04.03.19 N NA 6| 414] 317 18| 00| 33 501 716| 0.025|11E-04| 24E-03| 5.2E-06| 8.0E-06| 3.6E-05| 3.3E-05| 3.0
ID-2 11 | 111 [ 050319 N NA 7.6 68 03] 21| 214 2579 53| 548 0.226]3.0E-06 3.8E-06| 7.0E-05| 1.0E-04| 9.2E-05| 8.5E-05 0.7
HV-112 12 | 121 09.05.19 Y 2 6.04] 287, 03 17] 442| 5531.0] 303 34| 2.03| 3.0E-06| 7.8E-05| 8.9E-04| 2.9E-04| 1.4E-04| 3.3E-05| 1.6
HV-223 12 | 121 | 09.05.19 Y 2 56| 298 03] 96) 866 45750]  626] 205| 1.85| 16E-04| 3.8E-03| 8.9E-03| 1.8E-03| 2.2E-02| 2.6E-04] 0.9

Legend: * - affected by application of ZVI
**- determined based on criteria given in Table 1 of the article




Table S3. Concentrations of volatile organic compounds and acetylene in groundwater
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. Affected by Time elapsed
Sample site Plume Sampling whey after the last
D D D Date application whey mM mM mM mM mM mM mM mM mM mM mM mM mM mM
DD.MM.YY application
YIN (months)
AT-15 1 11 24.01.19 Y 1 ND NA 4.7E-04 | 14E-03 | 0.12% ND ND NO .0E-02 | 7.8E-02 | 2.6E-03 ND ND ND NO 1.0E-01 [ 19%
AT-19 1 11 01.05.19 N NA ND na | 31E-04 | 2.3E-04 | 0.70% no | 95E-05 [ 4.0E-05 | no no | 22E-05| no No o no | 16E-04 [ 0.12%
AT-20 1 11 01.05.19 N NA ND na | 2.7E-03 | 1OE-03 | 0.81% | 3.6E-04 | 45E-04 | no .4E-05 | 2.7E-04 [ 55605 | o TE-04 [ N0 no | 1.3E-03 [ 0.21%
AT-21 1 11 01.05.19 N NA No A ND ND NA ND ND ND ND ND ND ND ND ND ND ND ND
SV10 2 2.1 240119 Y+ 8 2.8E-04 | 23% | 5.2E-05 | 6.1E-04 | 0.08% D ND D D ND ND ND D No ND D ND
VS-5 2 2.1 24.01.19 Y* 8 3.4E-03 | 61% | 5.2E-05 | 1.3E-04 | 0.06% ND ND ND ND ND ND ND ND ND ND ND. ND
Al 3 31 | 040219 N NA D NA D ND NA ND D ND D ND. wo [ 34g-04| w0 ND wo | 34604 | 40%
BIV. 3 31 04.02.19 N* NA 10E-03 | 23% D ND NA D N0 | 33E-02[ o no | 15E-02 o D no | 48E-02 [ 1.6%
SM-7D 3 32 04.02.19 Y 16 5.4E-04 | 0.10% | 1.2E-03 | 1.4E-03 | 0.16% ND 6.0E-05 | 1.5E-04 ND 3.4E-05 1.2E-05 ND ND NO 2.6E-04 [ 0.03%
VS-7S_1 3 33 18.07.17 Y 16 13E-04 | 33% ND 1.2E-04 NA ND ND ND ND ND ND ND ND ND ND ND NA
\VS-75_2 3 33 13.10.17 N* NA ND A o o NA ND ND ND ND ND ND ND ND ND ND ND NA
Vs-75_3 3 33 12.02.18 Y 1 ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND NA
\VS-7S_4 3 33 26.03.18 Y 4 ND NA ND ND NA ND ND D ND D ND ND D ND ND D NA
VS-7S 3 33 04.02.19 Y 5 3.8E-04 | 1.3% | 5.2E-04 | 2.0E-03 [ 0.04% | 1.6E-04 | 1.1E-04 | 5.2E-04 ND 15E-05 | 1.3E-03 | 9.2E-04 ND ND ND 3.1E-03 [ 0.18%
Std_1 3 33 18.07.17 N NA o na | 22E-04 | 3.8E-04 | 017% D D D ND ND o No D D ND ND NA
Std_2 3 33 13.10.17 Y 1 ND NA wo | 18E-04 | na ND ND D ND ND ND ND D ND ND ND NA
Std_3 3 33 12.02.18 Y 4 ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND NA
Std_4 3 33 26.03.18 Y 5 ND NA ND No NA ND ND D ND D ND ND D ND ND D NA
SM-8_1 3 33 18.07.17 N NA ND. NA 3.0E-04 | 1.7E-03 [ 0.10% ND ND ND ND ND ND ND ND. ND ND ND NA
SM-8_2 3 33 13.10.17 Y 1 ND A ND No NA ND ND ND ND ND ND ND ND ND ND ND NA
SM-8_3 3 33 12.02.18 Y 4 ND A D ND NA ND ND D ND ND ND ND D ND ND D NA
SM-8_4 3 33 26.03.18 Y 5 D NA ND D NA ND ND ND ND ND ND ND ND ND ND ND NA
AP2 4 41 05.02.19 Y 28 ND na | 5.2E-06 | 1.5E-04 | 0.03% ND D D ND ND ND ND D ND No O NA
HV-16 4 41 09.04.19 N NA ND. NA ND. 2.2E-05 NA 1.1E-05 | 2.4E-05 ND ND ND ND ND ND ND ND 3.4E-05 [ 0.61%
HV-25 4 4.1 09.04.19 Y 50 ND NA 2.3E-05 | 5.1E-05 | 0.37% ND ND ND ND NO ND ND ND ND ND ND. NA
HV-8_1 4 41 03.08.16 Y 50 ND A D ND NA ND ND ND ND D ND ND D ND ND D NA
HV-8 2 4 41 10.10.16 Y 1 ND NA 1.6E-05 ND. 0.00% ND ND ND ND ND ND ND ND ND ND ND NA
HV-8_3 4 41 16.01.17 Y 3 ND NA ND No NA ND ND ND ND ND ND ND ND ND ND ND NA
HML-4s 1 4 4.1 03.08.16 Y 50 ND na | 1.5E-05 | 7.6E-05 | 0.22% D D D D D D ND D No ND D NA
HML-4S 2] 4 4.1 10.10.16 Y 1 ND NA 2.5E-05 ND 0.00% NO N NO N NO N ND ND ND ND ND NA
HML4S 3 4 41 16.01.17 Y 3 ND A ND ND NA ND ND ND ND ND ND ND ND ND ND ND NA
HV-53D 4 4.2 09.04.19 Y 30 ND na | 2.8E-05 | 17E-05 | 0.96% wo | 13605 wo ND ND D ND o D no | 1.3E-05 [ 0.30%
V-5 5 51 22.01.19 Y 3 ND NA 1.6E-03 | 6.0E-04 | 1.39% ND ND ND ND NO ND ND ND ND ND ND NA
V-11 5 51 220119 Y 3 ND NA 1.7E-04 | 1.5E-04 | 0.58% ND ND ND ND ND ND ND ND ND ND ND NA
V-13 5 52 | 220119 y* 3 146-03 | 26% | 12603 [ 12603 219% [ wo D ND N ND. ND N ND 7€-03 | 3.36-03 [ 5.0E-03 | 25%
SV-1 5 52 22.01.19 N NA ND NA 1.7E-04 ND 0.71% ND ND ND ND ND ND ND ND 3E-03 | 5.5E-04 | 3.8E-03 | 1.0%
HJ-4 6 6.1 290119 N NA No NA o o NA | 92E-04 | 20E-04 | o D o D D o D no | 11E-03 | 443%
V-32 6 6.1 29.01.19 N NA ND NA ND ND NA 3.6E-02 | 4.4E-02 NO ND NO ND ND 8E-02 ND ND 9.8E-02 | 11335%
MV-6A 7 71 20.02.19 Y 34 No NA | 21E-04 | 9.8E-05 | 0.40% o D D D ND D ND D No No o NA
B-Z-4 7 7.1 20.02.19 Y 34 D NA | 5.4E-04 | 2.2E-04 | 0.56% D ND D ND ND ND ND D ND ND D NA
Zd-2 8 8 1 20.02.19 Y 26 ND NA 7.7E-04 | 9.7E-05 | 0.34% ND ND ND ND 1.1E-05 | 7.4E-05 ND ND ND ND 8.5E-05 | 0.02%
2d-4 8 8.1 20.02.19 Y 26 o NA | 34E-03 | 7.2E-05 | 1.10% D ND o o no | 33E-05| N No D no | 3.3E-05 [ 0.01%
ZMS-4 9 9.1 21.02.19 Y 50 No NA o No NA No No o D No | 13E-05 [ N ND D no | 1.3E-05 | 0.31%
MR-4 9 91 | 210219 Y 9 D na | 20805 wo 1.84% D ND ND ND no | 34g-05 | wo ND ND no o | 34605 [ 1.4%
HLV-5 10 10 1 | 040319 N NA o NA no | 1.0E-05 | 0.00% D no | 15E-05| w~o | 10E-05| no | 1.6E-05| D No | 42E-05 | 0.41%
HV-26 10 101 | 040319 N NA ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND NA
ID-2 11 111 | 050319 N NA ND NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND NA
HV-112 1 121 | 090519 Y 2 o NA no ND NA D ND D ND no | 12601 no o D no | 1.2E-01 | 9336%
HV-223 12 121 | 090519 Y 2 ND NA ND ND NA wo | 14805 [ wo ND no o [ 15602 no ND ND N0 | 15602 | 103%

Legend: *- affected by application of ZVI
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Figure S1. Graphs of hydrochemical and molecular biological data for each cluster of groundwater samples (cluster #1 represents samples with the highest

abundance of etnC and etnE functional genes; cluster #6 represent samples with the lowest abundance of genes etnC and etnE)



