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and Tools — a cross-cutting neec
for DOE R&D

Examples of FE and EERE products leverageable
for UFD needs

Kelly Rose- Geology & Geospatial Research Lead
nnifer Bauer — Geospatial and Geostatistical Researcher

Research and Development
tional Energy Technology Laboratory
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Early government s /
research led to private B ]
sector investment in é so0| DOE Shale Gas R&D 1978-1992 2}0’%&%12
coalbed methane and [

shale technologies. =

Current DOE research FES TS SEFSEFSS

goals are focused on:

e Understanding system
behavior

2008 Oil price spike

. S
Hurricane Katrina

* Improving efficiency

U.S. Gas Price
(S/MMBTU)

* Reducing risk &
uncertainty

e Environmental
sustainability

https://edx.netl.doe.gov/
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Current research includes tasks related to:

Spatio-Temporal Seismicity Trends 1950-2015

e Conventional and unconventional hydrocarbons
e Offshore hydrocarbon systems

e Underground CO2 storage

* Natural gas hydrates

e Geothermal systems

* Cementitious and natural geomaterials

e Data collaboration & analytical resources

EDX — R&D Data
Resource & &
Collaboration Tool

€O, Storage Assessment

Developing novel
geospatial/ statistical
approaches

o Offshore hydrocarbon spill prevention &
response readiness

4D Geothermal Monitoring: to
ensure EGS reservoir longevity

Assessments

Unconventional Resource Risk ]

https://edx.netl.doe.gov/
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Involves gathering, processing, and analyzing
multivariate data from a broad range of sources

Faults

e

Aftershocks

Can leverage tools and approaches
for a range of multivariate analyses
using geologic data

https://edx.netl.doe.gov/
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SIMPA bridges the gaps O
among Python, Arc, and
R to utilize state-of-the-
art spatial analyses.
P y y

Seeks to identify areas within a user-defined area that have a
higher probability of impact related to fluid and/or gas migration.

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

Madsen, L., Nelson, J., Ossiander, M.,
Peszynska, M., Bauer, J., Mbuthia,
J., and Rose, K., in prep.
Cumulative evaluation of spatial
risk and uncertainty in support of
CO2 storage evaluation. NETL-
TRS-X-2015, EPAct Technical
Report Series; U.S. Department of
Energy, National Energy
Technology Laboratory: Albany, OR
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Key basin analysis based off burial history,
structural and tectonic influences, and diagenetic
overprinting

Reduction of Area

Reduction of

Uncertainty
F
a
o
3
£
2
[
o
Pressure (psi)
Rose, K., Bauer, J., and Mark-Moser, M. in prep. Subsurface Trend Analysis: A Geospatial and Geostatistical Hybrid Approach =TL

for Reducing Subsurface Uncertainty and Trend Analysis, Interpretation





Novel, flexible
approach leveraging GIS
capabilities to
simultaneously visualize

& quantify spatial data
Variable Grid Method q ify sp

(VGM) is an approach trends.) (colors) an.d
designed to address issues underlying uncertainty

of data uncertai nty Traditional continuous interpolated (grid SiZE)
raster (above) & a variable grid (below)
created using the same dataset

VGM is a flexible method [

|
that aIIovys fgr the . mw VGM plays off
communication of different || I ] statistical concepts

data and uncertainty types, T familiar to a range of
while still preserving an an users from various
the overall spatial background and
trends and patterns levels of experience,

like error bars or
confidence intervals

w2
¥3
el

ArcGIS, Python based tool in beta testing for VGM approach

Bauer, J., and Rose, K., in press, Variable Grid Method: an Intuitive Approach for Simultaneously
Quantifying and Visualizing Spatial Data and Uncertainty, Transactions in GIS-ORA-1173





{VGM has been used for\
defining the spatial
uncertainty and trends
for CO2 Storage
Estimates in the Oriskany

Formation.
\_ /

(VGM has aIso\

been used to
estimate the
depth to the
base of
groundwater to
evaluate risks of
groundwater

Bauer, J., and Rose, K., in press, Variable Grid Method: an Intuitive Approach for Simultaneously
Quantifying and Visualizing Spatial Data and Uncertainty, Transactions in GIS-ORA-1173

contamination.
\_ "






Patent #61/938,862
filed by DOE 2/2015

Selected for a Special
Issue in Transactions in
GIS and corresponding
presentation at the Esri
International User
Conference in July, 2015

Python based ArcGIS
compatible tool in beta
testing

Bauer, J., and Rose, K.,
in press , Variable Grid
Method: an Intuitive
Approach for
Simultaneously
Quantifying and
Visualizing Spatial Data
and Uncertainty,
Transactions in GIS-
ORA-1173

https://edx.netl.doe.gov/
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NETL's Subsurface Trend Analysis for
evaluating subsurface characteristics and
reducing model uncertainty

( NETLs Variable Grid \
Method for
guantifying and

communicating spatial
\ data uncertainty )

NETL's SIMPA, a Spatially Integrated
Multivariate Probability Assessment for
quantifying risks associated with oil & gas
production and extraction

NETL's Cumulative Spatial Impact Layers for
qualifying and quantifying impacts related to various
energy exploration, production, and infrastructure

https://edx.netl.doe.gov/
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EDX aligns to Executive and DOE orders

In 2011, the Energy Data eXchange

(EDX), was developed for NETL/DOE
R&D offering:
e A secure, online coordination and

collaboration ecosystem that supports
energy research & analysis

e Enduring and reliable access to historic
and current R&D data, data driven
products, and tools

* Both public and secure, private
functionalities

Built by researchers for research

Public Access Secure/Private Access

Enable knowledge Support research
transfer, data °

development, collaboration,
reuse & discovery & online analytics

https://edx.netl.doe.gov/
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NETL's Geocube is a flexible, customizable
Web Mapping Application

Databook ||

\_ Y,

https://edx.netl.doe.gov/
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Public Access
Enable knowledge
transfer, data
reuse & discovery

3

Secure/Private Access

Support research
development, collaboration,
& online analytics

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

ZN VE=2

ihETL

Amberjack Field
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https://edx.netl.doe.gov/gom-geocube
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http://www.unconventionalenergyresources.com/
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http://www.natcarbviewer.com/
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https://edx.netl.doe.gov/geowell
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Public Access
Enable knowledge
transfer, data
reuse & discovery

3

Secure/Private Access

Support research
development, collaboration,
& online analytics

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

ZN VE=2

ihETL

Amberjack Field
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Tools & Apps

Share & Collaborate

https://edx.netl.doe.gov
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Databook
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Databook

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

ZN VE=2

Amberjack Field )




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



Kelly Rose

Geology & Geospatial
Research Lead
Kelly.rose@netl.doe.gov
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