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Fig. 1 Distribution of groundwater monitoring sites(2016-01)
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Fig. 2 Changes in chloromethane hydrocarbons concentrations at 8 m and 14 m away from each site with monitoring time
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Table 3 Scores of biodegraded capabilities in 6 monitoring wells of 8 m and 14 m at different time

e Sm tm
MWI-17 MWI1-18 MWI1-19 MWI1-20 MW1-27 MW1-29 MWI1-17 MWI-18 MWI1-19 MWI1-20. MW1-27 MW1-29

2016-08 8 1 3 5 5 7 1 2 4
2016-10 7 1 2 0 3 3 1 4 0 1
2016-12 4 -2 2 4 2 2 -2 4 2 -2
2017-02 7 0 2 2 2 4 0 2 4 0
2017-04 9 0 4 6 0 5 5 0 4 4 0
2017-06 10 2 3 4 2 2 5 2 2 2 2
2017-09 9 2 5 5 2 2 5 2 5 3 2 2
2017-12 11 -2 0 0 -3 2 6 1 0 0 0 0
2018-06 10 1 3 2 0 1 4 0 1 4 1 1
2018-12 3 -2 2 0 -3 1 =3 2 0 -2
2019-03 2 -2 0 9 -2 2 -2 6 9 -2
2019-05 7 1 0 1 -2 2 0 0 1 -2
2019-09 11 -1 0 0 0 7 0 0 0
2020-03 13 9 -1 9 2 6 2 9
2020-06 16 7 5 1 13 7 5 3
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MLBR BEAT 118 . MW1-17 A7 R 7k 77 59 Eh F1 pH 7E 4 a W I & 30 oh 28 A JL A 0L 18] 4. 1 8] 4(a)
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Fig. 4 Eh and pH of groundwater of MW1-17 at different time
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Fig. 5 Concentrations of NO5” and DOC in groundwater of MW 1-17 at different time
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SF T AR 7] A0 3 F K BT 484K B 5 DOC il at different time period

NO, i it e JBE =2 M) g b 56 4 7T LR B, fE - poc NOs
2016 4F 8 A —2018 4F 12 H , Hu T /K Ay U 4 ’ P ’ P
ﬂ:ﬁ?)%'% DOC E\;—%mg 2 %E*H 9% (r=0.784, 2016-08—2018-12 0.784 0.012%* 0.821  0.007**
P=0.012), Py %4}6%5 iﬂ},?l}( j:i:] 5] NO{EEé i % 2018-12—2020-06 0.999 0.035% 0.153 0.806
1IEARSE (=0.821, P=0.007), 3B N Bl & B} 1H] T: roAPearsonBUEAISE R *FIRTEP<0.05KF W EHIK
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Table 5  Statistical results of high-throughput data of groundwater sampled from MW1-17in 2016 and 2021

FEf 5 Egllkies AR PRI OTU B % ace simpson
2021 _1 41797 17 239 410 412.4557 704 99.2 856.17 0.0340
2021 2 37376 15 475237 414.042 1 666 99.3 795.85 0.037 1
2021 3 48 304 20007 114 414.1917 669 99.4 822.55 0.0358
2016_1 37941 15 549 286 409.828 0 518 99.5 703.89 0.056 3
2016 _2 33411 13 668 651 409.106 3 519 99.5 683.33 0.053 0
2016 _3 40011 16 628 897 415.608 1 505 99.5 763.49 0.098 7

XMW 1-17 bR KA & A i A e Ay il e U, % A i A3 9 R 1 OTUs R4 Rrp, 2
B OTU 7} B 31 N1], 854, 365 1@ o J& 70 287K F A B A= W b % 2 i n 151 6 i o A
2016 4F 1 #E & b LU B0 B )& (Pseudomonas),  Sporobacter. Sedimentibacter 73 5 1 I HH & ;
2021 4F #¢ i P B R 1 )R (Lachnospiraceae). Wi W 6t TR # J& (Desulfitobacterium). g norank f
Spirochaetaceae(12EF}) N FE AP FE JE . M 2016 3] 2021 4= MW 1-17 Hu R K EE 5 v A0 Sl A4 P i 7%
AR T BEA,
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Fig. 6. Microbial community structure in groundwater sampled from MW1-17 in 2016 and 2021 at genus level
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&6 2016 02021 £ MWI-17 8 Tk BKFE EM#IBMN FEEF KT
Table 6 Student’s #-test of relative abundance on genus level in groundwater sampled from MW1-17 in 2016 and 2021

B PR 20164F 20214F FE2E S
Sporobacter 15.400 4.324 11.080**
unclassified f Lachnospiraceae 6.083 12.630 =6.547**
Sedimentibacter 14.640 3.337 11.300%*
Desulfitobacterium 4.368 11.830 —7.462%*
norank_f_Spirochaetaceae 2.826 11:080 —8.254%%*
Acetobacterium 7.190 1.680 5.510%*
Proteiniphilum 4.689 2.164 2.525%
Dehalobacter 0.395 3.845 —3.450%*
norank_f _norank_o__norank c¢__BRH-c20a 0.428 3.116 —2.688%*
norank_f _norank_o__Candidatus_Moranbacteria 0.491 2.095 —1.604**
Methylobacter 0.00 2.555 —2.555%*
Trichlorobacter 1.001 0.403 0.598%*
norank_f _Anaerolineaceae 0.130 1.253 —1.123*
Fusibacter 1.214 0.026 1.188%*
Anaerofustis 0:394 0.846 —0.453%*
T *FORIEP<0.05/KF BHEMI; FIRIEP<0.0 UK BEA.
PESS R KW, BA G LI I TR 1) 2L ) %7 2016 12021 &£ MW1-17 #8 Rk b
FREMAEREAR, 1 HA 8 JF5 S BE R Y MEMRBETVER

R, el W, B A RS Table 7 Prediction of microbial phenotypes in groundwater
B F K P A FE A 0 A 1l L P sampled from MW1-17 in 2016 and 2021

o W A h DL 5 4 S FaS G R
% 2016 4E il 2021 4E MW1-17 0 i o Hb 2021 1 0.055 16 0.637 851
KRR T A R L R T T (R 7). 20212 0.072 301 0.733 092
SERLIN] . 2016 4E MW1-17 # T AR i i 4 2021 3 0.064 446 0.695 955
ST 1 S 35 M1 % SEBE .0.146. T 2021 4F A4 4 FEE 0.063 969 0.689 833
B B R o E T R 2 0,064 A Xt b 2016 4F 2016 1 0.130 294 0.530 455
MW 117 1 7K B o o J 40 40 18 6 52 24 bl %) - 2016 2 0.019 166 0.689 108
FE % 0,560, T 202145 041 B B4 FA 6 22 B 2016 3 0.288 592 0.488 335
0.690. HIWL AL, £22016—2021 4F, MWI-17 FAE 0.146 017 0.569 299

R KRE S A B 20 TR R T T 1) IR SR B RE A . X 5 M BRI 238 AR Eh BRI A0 A8 fE B — 2
3 45t

1) I S MW1-17 507 A9 SR B e b o e vk e v, DA DOtk fn 05 o 32, HLJG )
FEHA En A, SRR X TS YA O S . Zeat Mann-Kendall #3465, MW1-17 &7 8 m 1 14 m
Ak ) DY S A B RN ST O U 4 Bt B R A RE R R R, SRRAIR T 94% LA L, JUHJEFE 14 m AR
%E%O

2MW1-17 554 8 m Ab 3t T K H U G Ak e R G200 149 ek A 33 252 5 80499l ok 0.002 d7' A1 0.001 3 d7',
14 m &b 2 s YL My i 5 S i R B S AR TR . DL 2016 4F 8 H R W IAIE &, % S Hh K 58
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Natural attenuation mechanism of chloromethane hydrocarbons in
groundwater of a typical pesticide contaminated site

FAN Tingting'?, XIA Feiyang'?, KONG Lingya'?, WANG Jian'? JIANG Dengdeng'?, YANG Lu'?,
ZHANG Shengtian?, DENG Shaopo'*’

1. Nanjing Institute of Environmental Science, Ministry of Ecology and Environment, Nanjing 210042, China
2. Key Laboratory of Soil Environmental Management and Pollution Control, Ministry of Ecology and Environment, Nanjing
210042, China

*Corresponding author, E-mail: dsp@nies.org

Abstract Natural attenuation monitoring technology is rarely used in the pesticide contaminated site, and its
mechanism is still unclear. In this study, on the basis of a practical engineering case of monitoring natural
attenuation in a pesticide contaminated site, the ability, mechanism and degradation time of natural attenuation
of chloromethane hydrocarbons in groundwater were analyzed. The result of Mann-Kendall trend test showed
that carbon tetrachloride (CT) and trichloromethane (CF) in MW1-17 well, being the core contamination point,
had descending trend over time, and their degradation rates were above 95% and 94% within 4 monitored years,
respectively. The calculated degradation rates of CT and CF were 0.002 d™' and 0.001 3 d', respectively. The
degradation evidence of MW1-17 became gradually sufficient over time, which confirmed the occurrence of
biodegradation. According to the correlation analysis between geochemical indicators (NO; . DOC) and CT in
MW1-17, the main CT degradation process was co-metabolism from August 2016 to December 2018, and was
mainly reductive dechlorination process after December 2018. Furthermore, the result of microbial diversity also
showed from 2016 to 2021, the microbial community structure in groundwater changed, and gradually converted
to anaerobic bacteria, and the abundance of reductively dechlorinating bacteria increased thereafter.

Keywords pesticide contaminated site; groundwater; chloromethane hydrocarbons; natural attenuation
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