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• Currently have hundreds of DNA datasets with 
relevant metadata

• USGS additionally has hundreds of DNA datasets

• Several Universities have hundreds of DNA 
datasets

• Data exists, just not in a usable form

Previous Work in Produced Water Microbiology

NETL has 8 years of experience characterizing the biogeochemistry of produced water. 



Importance of microbiology
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• Assessment of microbiology can better 
predict chemical reactions: 

• Mineralization 

• Biofilm production

• Acid production 

• H2S production

• Assessment of microbiology can result in 
better targeted biological control treatments

• Assessment of microbiology can signal 
subsurface behavior

• Data exists, but need to make it more 
useable



Bakken Shale Correlation Example

Previous Work in Produced Water Microbiology

Tinker, Gardiner, J., K., Lipus, D., Sarkar, P., Stuckman, M., Gulliver, D. M., 2020. Geochemistry and microbiology predict environmental 
niches with conditions favoring potential activity in the Bakken Shale, Frontiers in Microbiology. doi: 10.3389/fmicb.2020.01781

Mostly sulfate reducers
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3 Reason why good example
• Use of big database
• Use of metadata
• Use of multiple produced waters

The holistic approach was required to understand that 
well 11 wasn’t an outlier



Curated microbial DNA Database
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16 GB



Curated microbial DNA Database
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16 GBBuild a DNA Database for PW systems
• Curated to make it usable
• Metadata (geochemistry, qPCR) 

available for each dataset
• Categories for better visualization/filtering
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Progress
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Identifier Type1 Expected Completion 
Date

Description
(What, How, Who, Where)

EY23.2.A Major 12/31/2023 Completed. Compilation of relevant produced 
water DNA datasets and the relevant metadata.

EY24.2.B Major 12/31/2024 On Track. Launch of public-facing DNA 
database for produced water management.

EY24.2.C Major 03/31/2025 Network analysis and identified keystone 
species using produced water DNA datasets 
compiled in EY22–EY23.

EY25.2.D Project 03/31/2026 Correlation of network analysis with 
geochemistry metadata to determine 
biogeochemical trends of produced water 
systems.

EY25.2.E Major 03/31/2026 Management guidance to ensure the database 
remains current and curated.

Currently in process of:
• Formatting Geochemistry data and metadata
• Running all DNA Sequences through same bioinformatic platforms
• Determining best app for geospatial visualization
• Drafting a FEMS Perspective

Completed:
• Comprehensive literature search
• Downloaded DNA sequencing data from institutions and NCBI
• Designed KBase tutorials to guide users through KBase pipelines
• Designed KBase narrative page
• Applied to be part of the Powell Center program
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Questions
Contact: PW-DNA@netl.doe.gov
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Organization Chart

• Djuna Gulliver, NETL-RIC (PI)
• Kara Tinker, Leidos-NETL-RIC
• Hannah Schweitzer, ORISE-NETL-RIC
• Preom Sarkar, ORISE-NETL-RIC

• Denise Akob
• Elliott Barnhart

NETL

USGS
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4/24 6/24 9/24 12/24 3/25 6/25 9/25 12/25 3/26 6/26 9/26 12/26 3/27 6/27 9/27 12/27 3/28

Develop PW DNA Database on KBase

Beta Test Database

Network Analysis and correlation

Database management plan and update

Gantt Chart

Milestones

1. Public launch of PW DNA Database.(Q4, January 2025)
2. Demonstration of PW DNA Database through completion of network analysis.(Q4, March 2026)
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