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• Energy process wastewater data were disparate, 
incomplete, and difficult to access and to use

• Regulated by different federal and state agencies
• Many datasets were not easily downloadable

• Many datasets listed elements, not the species (B vs. 
B(OH)3) or redox state  (Fe(II) vs. Fe(III))

• Existing datasets were not formatted for input into 
modeling and water treatment software

Motivation for NEWTS Database
Prior state of energy-water data

• High-quality, detailed datasets are necessary to design 
treatment technologies and to understand cross-industry 
wastewater re-use opportunities
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National Energy Water Treatment & Speciation Database

Leveraging NETL R&D Core Capabilities

Solution: Develop a Nationwide 
Energy Wastewater Data System

• Supplemented with thermodynamic & 

chemical modeling

• Includes waste streams such as:
• USGS oil & gas produced water

• Energy sector effluent (FGD, etc.)

• Acid mine drainage (OSMRE)

• Landfill leachate

• And more

➢ Enables design of localized treatment

➢ Publicly Available Data hosted & 

displayed through NETL’s EDX, and a 
custom visualization dashboard

Power Plant Effluent Streams

Abandoned Coal Mine Discharge

O&G 
Produced 

Water

Add water quality attributes 

using thermodynamic and 

aqueous chemistry modeling, 

and fill information across 

spatial and data gaps 

Enabling researchers & 

industry to tailor 

treatment steps to 

localized needs

Assess localized 

composition values, 
scaling potential, 
osmotic pressure, 
estimated flow rates, 
temporal information
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NEWTS Public Group on EDX

https://edx.netl.doe.gov/group/newts

➢ EPA FGD, Ash, Leachate, Gasification 
datasets + case studies

➢ USGS Brackish Waters & Produced Waters 

databases + case studies

➢ Acid mine drainage data

➢ Assessment of REEs in geothermal and oil & 

gas produced brines

➢ Templates for each dataset for input into OLI 

Studio & Geochemist’s WorkBench

➢ NEWTS Data Catalog

➢ Overview Video

➢ Training Videos

https://edx.netl.doe.gov/group/newts
https://youtu.be/h72I_2qrwyo
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NEWTS Dashboard

Enables data 

visualization, 

exploration, 

and download

NEWTS Dashboard

Visualization tool for effluent streams from power plants and O&G produced water

NEWTS Dashboard Storymap

https://netl-doe.maps.arcgis.com/apps/dashboards/a5fa4192f7c6478dab3d6180d9c30b84
https://storymaps.arcgis.com/stories/02a7932dd5854bd09ee7f91ae0ee4ac6
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Connecting NEWTS Dashboard to the Database
https://edx.netl.doe.gov/group/newts

https://edx.netl.doe.gov/group/newts
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Connecting NEWTS Dashboard to the Database
https://edx.netl.doe.gov/group/newts

https://edx.netl.doe.gov/group/newts
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Integration with Modeling Software
Leveraging tools for filling data gaps & modeling treatment 

Integrating data streams with open source & 

commercial aqueous chemistry modeling 

software to:

• Provide high quality case studies for 

modeling

• Information on precipitates and speciation

• Provide thermodynamic context including 

pH, osmotic pressure, and activity 

coefficients, etc.

• Enable direct integration with treatment 

modeling software for ease of use

Software include:

• OLI Studio

• Geochemist’s Workbench

• DuPont Wave

• NAWI Water-Tap3

Case Studies publicly available on  EDX NEWTS Group
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Integration with Modeling Software
Leveraging tools for filling data gaps & modeling treatment 

Input Water QualityInput Water Stream

Case Studies publicly available on  EDX NEWTS Group
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• Templates have 
been created so that 
water stream 
compositions can be 
easily input into 
OLI Studio and 
GWB Geochemist’s 
Spreadsheet (GSS)

Ease of Input into Aqueous Chemistry Software
OLI Studio example



13

• Templates have been 
created so that water 
stream compositions 
can be easily input into 
OLI Studio and GWB 
Geochemist’s 
Spreadsheet (GSS)

Ease of Input into Aqueous Chemistry Software
Geochemist’s Workbench example
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Aqueous Chemistry Modeling: Case Studies

Using OLI Studio to evaluate scale tendency of FGD effluent from Roxboro plant

Input into OLI Studio
OLI Studio Output Report

Post-Scale Q/K Pre-Scale Q/K

Kinetic induction 
time for scaling 
can be estimated 
for Barite, 
Gypsum, Calcite, 
and Celestine with 
others (silica) 
likely in the future
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Integrating water volume data
• Acquired 5,096,329 well records (Enverus)

• Spatially aggregated 5,044,327 records to 

Hydrologic Unit Code 8 (HUC 8) 

subbasins (grey outlines on map)

• Reducing to HUC 2 values for CM level 

estimates

• Production data spatially compiled by well 

status (i.e., active, injecting, abandoned)

Data Source: Enverus

Total Water Production 
of Producing Wells

• Well count

• Cumulative production

• Water, Oil, Gas

• Vertical depth statistics

• Supports at-depth 
composition

• Temporal trends

• Producing months 
statistics

https://edx.netl.doe.gov/dataset/newts-well-summary-by-hydrologic-regions-subbasins



16

• Data Catalog 
summarizes sources for 
all data sets on EDX

Data Catalog and Citing Datasets with DOI#’s

• Most NEWTS 
datasets have 
unique DOI#’s 
with citations

• Please cite if  
using data in 
publishable 
research
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• Preferred option: 
Comments on 
submissions can 
be sent through 
the EDX site

• Or reach out to 
dataset authors 
listed for each 
resource

Providing Feedback
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Option A

1. Create an EDX account

2. Format dataset for easy 
input into aqueous 
chemistry software

3. Submit dataset to EDX 
using Create Submission

4. Nominate to NEWTS 
Group

Option B

1. Contact NEWTS team to 
assist in data formatting 
and submission to EDX 
and NEWTS group

Creating your own data submission
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