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Figure S3.





Figure S5. Abundance of OTUs highly contributing to community differentiation. High-contributing OTUs 
were defined as taxa ranked in the top 30% of cumulated contribution to the similarity among the groups 
based on similarity percentages (SIMPER) analysis. Cluster analysis was performed to group. Species 
abundance was expressed as a log-transformed read number. Blue triangles are Group I samples, orange 
circles are Group II samples, and green squares are Group III samples. 
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Figure S6. Composition of taxa contributing to group differentiation. Each circle represents a high-contributing taxon 
in the designated group, which is detected by SIMPER analysis based on DNA-based community profiles. Circle size 
represents proportion of contribution % of each taxon in top 30% of cumulative contribution. Each group has two 
circle clusters due to pairwise comparison between groups in SIMPER analysis. 
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Figure S7. Composition of taxa contributing to group differentiation. Each circle represents a high-contributing taxon (Order level) in the designated 
group, which is detected by SIMPER analysis based on DNA-based community profiles. Circle size represents proportion of contribution % of each taxon 
in top 30% of cumulative contribution. Each group has two columns of circle clusters due to pairwise comparison between groups in SIMPER analysis. 
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Figure S8. Distance-decay relationships. Bray-Curtis similarity and distance between sample pairs of all 
combination of 13 wells (n=78). Similarity was calculated using log-transformed data (log[x+1]). 
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Figure S9. Total cell number of samples in each group. Boxes represent the interquartile 
intervals from the 25th to the 75th percentiles. Filled boxes and solid horizontal lines through 
the boxes represent the means and the medians, respectively. The minimum and maximum 
values are represented by the capped vertical bars.



Analytical methods for geochemical variables 

Complete inorganic chemistry and NVOC analyses were conducted at the Illinois State Water Survey 
(ISWS) Public Service Laboratory (Champaign, IL) using standard analytical procedures. Anions were 
analyzed following U.S. EPA Method 300, using a Dionex ICS-5000 ion chromatograph (25-microliter 
injection loop) with a conductivity detector, an AS-DV automated sampler, and an AERS 500 eluant 
suppressor. Separations were carried out isocratically on an IonPac AS14 analytical column, with an 
AG14 guard column, using a mixture of 1.0 mM sodium bicarbonate and 3.5 mM sodium carbonate as 
an eluant.  

Cations/metals were analyzed following U.S. EPA Method 200.7. Analyses were performed using a 
Varian Vista Pro CCD simultaneous inductively coupled plasma optical emission spectrometer (radial 
torch configuration) with an SPS 3 autosampler. Field acidified samples were digested in 2% nitric acid 
and 5% hydrochloric acid prior to analysis. The digested samples were nebulized for transport into the 
radio frequency ICP, where each of the elements emits a specific spectrum. Wavelength intensities were 
measured by the photosensitive CCD micro-chip. 

Alkalinity was determined following Standard Method 2320B, determined by titrating 40 mL of a water 
sample with a standard solution of 0.02 N sulfuric acid to an endpoint of pH 4.50. The procedure was 
automated, using a Mettler Toledo T70 titrator, a pH combination electrode, and a Rondo autosampler.    

NVOC was determined following Standard Method 5310B, using a Shimadzu TOC-L total organic carbon 
analyzer, an ASI-L autosampler, and TOC-Control L software. Organic carbon in a sample was converted 
to carbon dioxide (CO2) by catalytic combustion, and the CO2 formed was measured directly by a 
nondispersive infrared detector. 

Ammonia-nitrogen was determined following U.S. EPA Method 350.1, using automated colorimetry. 
Reagents and samples were mixed and analyzed using a Lachat QuikChem 8500 Series 2 Flow-Injection 
Analyzer with Omnion software. Ammonia reacts with alkaline phenol and hypochlorite to form 
indophenol blue. The blue color was intensified with sodium nitroferricyanide, and absorbance was 
measured at 630 nm. 

Arsenic was determined following U.S. EPA Method 200.9, using an Agilent Technologies 240Z Graphite 
Furnace Atomic Absorption Spectrometer, with Zeeman background correction, a PSD 120 
Programmable Sample Dispenser, and SpectAA software. Samples acidified in the field were digested in 
1% nitric acid prior to analysis. 

Groundwater samples taken for methane gas determination were collected in 1 gallon (4 L) collapsible 
containers having caps that were fitted with plastic spigots. The containers were evacuated in the field 
using a portable directdrive pump. Thirty mL of 0.13% Zephrin chloride solution, a preservative, was 
added to the containers prior to evacuation. The collapsible containers were then immediately 
connected to the Viton tubing via the spigot in the cap. Unfiltered water was allowed to flush the 
connecting tubes and spigot for several seconds to rid the system of air bubbles, and then the valve was 
opened to collect the water sample. The sample container was filled with slightly less than one gallon of 
water and brought back to the laboratory for processing that same afternoon. These large samples were 
not kept chilled.  



The concentration of dissolved CH4 was determined by analyzing the composition of the gas bubble 
from the 4 L collapsible container and using a best-fit polynomial for CH4 solubility data between 0 and 
30 °C (Dean, 1992) to calculate the concentration of CH4. The sample containers were brought back to 
the laboratory and weighed immediately. The quantity of water was determined from the difference 
between the full and empty weights of the collapsible sample containers. By the time the sample was 
returned to the laboratory, the dissolved gases had equilibrated to atmospheric pressure and come out 
of solution, making a bubble inside the container. The gas was extracted from the containers that same 
day using an appropriate-size graduated syringe and needle. Prior to extracting the gas, saturated 
sodium sulfate solution was used to fill the needle and dead space at the end of the syringe in order to 
minimize air contamination of the samples and prevent dissolution of the gas sample into the solution 
while in the syringe. The gas was extracted by pushing the needle directly through the plastic collapsible 
container and drawing the gas bubble into the syringe. The quantity of gas extracted was measured 
using the graduated marks on the syringe and was injected into a previously evacuated glass vial 
(Vacutainer®) fitted with a septum. The gas samples were then analyzed on a gas chromatograph (GC).  

Stable isotopic analyses included δ13C of dissolved inorganic carbon (DIC), and δ13C and δD of the CH4. 
The δ13C and δD values of the CH4 samples were determined by combusting the CH4 and collecting the 
products CO2 and H2O as described by Hackley et al. (1999).  

The δD and δ13C values were determined on a dual inlet ratio–mass spectrometer. Each sample was 
directly compared to an internal standard calibrated versus an international reference standard. The 
final results are reported versus the international reference standards. The δD results are reported 
versus the international Vienna Standard Mean Ocean Water (V-SMOW) standard. The δ13C results are 
reported versus the Peedee belemnite (PDB) reference standard. Analytical reproducibility for δD and 
δ13C were equal to or less than ±1.0‰ and ±0.15‰, respectively. 

 

Table 1. Instrument Detection Limits (mg/L). 

Parameter Detection Limit 

As 0.00079 

B 0.023 

Ba 0.00085 

Ca 0.029 

Fe 0.024 

K 0.016 

Mg 0.027 

Mn 0.0015 

Na 0.026 

P 0.073 

Sr 0.00037 

Zn 0.0097 

alkalinity 4 

F- 0.07 

Cl- 0.16 



Br- 0.08 

NO3 -N 0.04 

SO4
2- 0.21 

NVOC 0.31 

NH3-N 0.03 

 

Dean, J.A., 1992, Lange’s Handbook of Chemistry (14th ed.): New York, McGraw-Hill. 

Hackley, K.C., Liu, C.L., and Trainor, D., 1999, Isotopic identification of the source of methane in 
subsurface sediments of an area surrounded by waste disposal facilities: Applied Geochemistry, v. 14, p. 
119–131, doi: 10.1016/S0883-2927(98)00036-5. 


