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Permian Region
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Hydraulic Fracturing

➢ Objective: Assess geochemistry and microbiology to determine if 

signature is indicative of well performance and oil productivity

➢ No studies have been published on the microbial ecology of the Permian 

Basin.

➢ Published studies in other regions have only examined separator data
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2018 Sampling Trip: Permian Region

14 Produced Water 
Samples:

• 9 Separators, 5 Wellheads

• 4 wells with both separator 
+ wellheads

• 1 Groundwater Sample
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2018 Sampling Trip: Permian Region

• Take onsite measurements
• pH, conductivity, temperature 

• O2, CO2, CH4, H2S

• Alkalinity

• Prep samples onsite
• Ion Chromatography (16 analytes)

• ICP-OES (17 analytes)

• Metagenomics
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Produced Water Chemistry



8

Two distinct groups of produced water
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Two distinct groups of produced water
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Weighted Unifrac

Hackberry 1

Hackberry 3

Soapberry 2

Soapberry 10

Bur Oak 7

Bur Oak 9

Lacebark 4

Lacebark 6

Cedar Elm 5

Separator

Wellhead

Low TDS
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Microbiota cluster by produced water group
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Are some sites affected by nearby injections?
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16S RNA Taxonomy
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Metagenome Taxonomy
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Organisms

Sample 

ID Completeness Contamination Quality

1Orenia 3S-D 98.33 9.83 high

2Geoglobus 4S 97.39 6.87 high

3Orenia 1S 96.03 5.42 high

4Methanohalophilus 4S 95.22 8.47 high

5Methanothermococcus 4S 95.1 2.68 high

6Desulfohalobium 2S 95.03 1.97 high

7Methanohalophilus 7S 93.95 4.3 high

8Desulfohalobium 7S-D 90.67 1.45 high

9Marinobacter 4S 83.82 9.4 high

19 Recovered MAGs

Organisms

Sample 

ID Completeness Contamination Quality

10 Archaeoglobus 4S 97.71 14.71 medium

11 Halomonas 3S-D 83.65 9.45 medium

12 Methanohalophilus 2S 76.2 5.89 medium

13 Pseudomonas 3S 72.57 5.56 medium

14 Pelobacter 3S 67.54 10.17 medium

15 Clostridium 3S 65.22 9.25 medium

16 Marinobacter 1S 76.67 22.21 low

17 Halanaerobium 3S 75.5 15.2 low

18 Pelobacter 3S-D 69.33 9.69 low

19 Alcanivorax 10S-D 51.03 4.89 low

20 Archaeoglobus 3S-D 50.25 6.66 low

21 Ralstonia 1S 41.08 6.78 low
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Preliminary MAG Analysis
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• Geochemistry demonstrates dilution curve, suggestion well 
communication

• Taxonomy appears to be impacted by geochemical dilution trends

• Orenia dominated the samples

• Traditional sulfate reducers were in high abundance

• Future work
• Refine and assess MAGs

• October sampling event

Conclusions
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