Supplementary Materials
Method S1 Analytical methods for 1,4-dioxane

1,4-Dioxane (1-1000 pg/L) was measured on an Agilent 6890 chromatograph equipped with an Agilent 5973
mass spectrometer (GC-MS) with the Supelco SPB-1 Sulfur column (30 m % 0.32 mm id x 4 um). The
collected aqueous samples were prepared for GC-MS analysis using a frozen micro-extraction procedure as
previously described (Li et al., 2011), and 5 pL of extracted samples were injected into the GC-MS. The
program setup with a pulsed split-less injection with an inlet temperature of 150°C, 77 kPa, a pulsed pressure
of 170 kPa for 2 min, and a purge flow of 15.0 mL/min. The oven temperature was initially held constantly at
35°C for 5 min, then increased to 100°C at a rate of 20°C/min, and further increased to 275°C at a rate of 50°C
/min. The mass-selective detector (MSD) was operated with an electron multiplier (EM) offset of 400 and EM
voltage of 2000. The MS quadrupole was set to 150°C with a source for 230°C (Zhang et al., 2016).

1,4-Dioxane concentrations over 1000 pug/L were measured using a Hewlett-Packard 6890 gas
chromatograph equipped with a flame ionization detector (GC-FID) (Hewlett-Packard, Atlanta, GA) with a
Restek® Stabilwax-DB capillary column (30 m x 0.53 mm ID x 1 um; Restek, Bellefonte, PA) as described in
Pornwongthong et al. (2014). Briefly, liquid samples (100 uL) were collected and filtered through 0.2-pm-pore
Fisherbrand nylon syringe filters. 2 pL of the filtrate was directly injected into the GC-FID. The injector and
detector were maintained at a temperature of 220°C and 250°C, respectively. The oven was programmed to rise
from 80°C to 140°C at a ramp rate of 20°C/min, and held for 1 min at 140°C. The 1,4-dioxane retention time
was approximately 3.56 min.

Table S1  Groundwater concentrations in the vicinity of the demonstration area (Courtesy: AECOM 2014)

Groundwater Concentrations (July—August 2013) (ug/L)

coc TW43 TW44 TW45 SMNW17 SMNW20 SMNW54*
TCE 14700/15700 4861 7.12 7080 17400/17000 1310
TCA 164/156 <05 <05 67.3 423/4.18 91.5
1.4-DX 620/680 91 62/63 270 147/145 3517
<DCE 120/119 0.822 F 19.9/18.9 69.1 31.4/30.6 105 M
1,1-DCE 3600/3630 7.07 18.6/17.1 1720 2330/2910 296 F
1.1-DCA 7.26/6.54 5.77 68.2/65 8.59 3.96/3.87 6.81
1.2-DCA <5 4.04F <5 13.2 37.3/36.3 24.4

Notes: *Monitoring well SMNW54 installed adjacent to location of temporary well TW43;
/ denotes duplicate sample;

DCA dichloroethane; ¢cDCE cis-1,2-dichloroethene;

F qualifier indicating concentration in excess of detection limit and below reporting limit;
J qualifier indicating estimated concentration;

M qualifier indicating matrix effect
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28 Table S2 Initial 1,4-dioxane and CVOCs concentrations under each condition. The 1,4-dioxane concentration were measured
29 using GC-MS and GC-FID, while the CVOCs were calculated prior to the study based on dilutions

Conditions 1,4-Dioxane TCE 1,1,1-TCA 1,1-DCE 1,2-cDCE
High DX/High CVOCs 6.75 mg/L ~5 mg/L ~5 mg/L ~5 mg/L ~5 mg/L
High DX/Low CVOCs 7.36 mg/L ~0.5 mg/L ~0.5 mg/L ~0.5 mg/L ~0.5 mg/L
Low DX/Low CVOCs 1.11 mg/L ~0.5 mg/L ~0.5 mg/L ~0.5 mg/L ~0.5 mg/L
Low DX Only 1.00 mg/L 0 0 0 0
30
31
32 Table S3 Optimization of hydrogen peroxide dose for 1,4-dioxane oxidation
8MNW54 + TW1
Hydrogen Peroxide Added Percent 1,4-Dioxane Degradation
77.62 mmol/L >99.0%
38.81 mmol/L >99.0%
19.40 mmol/L >99.0%
9.55 mmol/L >99.0%
4.78 mmol/L >99.0%
1.19 mmol/L 90.0%
1.07 mmol/L >99.0%
0.96 mmol/L 71.4%
0.96 mmol/L 59.4%
0.84 mmol/L 47.7%
0.48 mmol/L 30.8%
0.06 mmol/L 0

33 Note: The instrument detection limit for 1,4-dioxane was 4 pug/L
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Table S4 Timeline of the experiments

Time points Operations Sample collections Treatment states Labels
Oh Microcosms setup, start oxidation Yes Original OCO0/original
12h End of oxidation, start catalys1s with more Yes Post-oxidation oc1
mount of peroxide
36 h End of catalysis Yes Post-catalysis 0C2
Table S5 Primer sequences and annealing temperatures
i References
Gene For-Primer (5'—3") Rev-Primer (5'—3") Anneallng(goée;n perature
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AGTCAT CCAAAG 60 & ’
(2014)

Universal 16S rRNA

ATGGCTGTCGTCA  ACGGGCGGTGTGT
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Fig. S1 Total bacterial 16S rRNA gene (a) and CB1190-like 16S rRNA gene (b) abundance under different conditions during
oxidation-catalysis process. Y-axis is in log scale
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Fig. S2 Relative abundance of all taxa on phylum level at each time points under all conditions. Control is original state, OC1 is
post-oxidation state, and OC2 is post-catalysis state
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Fig. S3 Histogram of the LDA scores computed for taxon differentially abundant among treatment processes including original,
oxidation and catalysis. LEfSe scores can be interpreted as the degree of consistent difference in relative abundance between taxa
in the two groups of analyzed microbial communities. Only the taxa with meeting a significant LDA threshold value of > 4 are

shown
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Fig. S4 Histogram of the LDA scores computed for taxon differentially abundant among specific conditions after each treatment
state. LEfSe scores can be interpreted as the degree of consistent difference in relative abundance between taxa in the two groups
of analyzed microbial communities. Only the taxa with meeting a significant LDA threshold value of > 4 are shown
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Fig. S5 Histogram of the LDA scores computed for taxon differentially abundant among conditions. LEfSe scores can be
interpreted as the degree of consistent difference in relative abundance between taxa in the two groups of analyzed microbial
communities. Only the taxa with meeting a significant LDA threshold value of > 4 are shown
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