Subsurface Insights

Develop and provide cloud based platform (Predictive
Assimilation Framework) for site monitoring

Data ingestion, management, custom hardware (since
2015), analysis, visualization, reporting,...
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Low-cost, polymer-based security tag technology uses crack
patterns for unambiguous tampering evidence.

NNSA)

Program(s): National Nuclear Security Administrato

Tamper-indicating securlty seals are designed to leave non-erasable.
unambiguous evidence of unauthorized access or entry. AS such, these
seals play a critcal role in customs, nonproliferation, law enforcement, and
Gounter-terrorism. It has been shown that currently available seals can be
quickly and easily spoofed and high-tech electronic seals, although mare.
expensive and labor-intensive, do not necessarily perform better than
simple mechanical seals. Currenty, the National Nuciear Securlty
Administration (NNSA), the Intemational Atomic Energy Agency (IAEA),
and many private companies have expressed a demand for high-
performance, lightweight, and inexpensive passive seals
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An integrated cloud based cyberinfrastructure for sustainable
and optimal use of subsurface resources.

Time lapse geophysical techniques can provide real time insights in
subsurface processes such as enhanced bioremediation. As an expert in
time lapse geophysics, and a scientist working at Idaho National
Laboratory, Dr. Roelof Versteeg was determined to improve the
understanding of time lapse geophysical data through the use of
geochemical, hydrological and remote sensed data

This work motivated Dr. Versteeg to found Subsurface Insights In 2012 to
address a need which exists across water fesources, site remediation and
agriculture: how to effectively and automatically collect, manage and
analyze geoscience data sets to generate actionable information on
subsurface processes.

Read Full Article B

Innovative functional sensors employ carbon nanotubes and
polymer nanowires with a tunable surface chemistry to detect
avariety of molecules.
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Numerical modeling of different
processes

Not fully linked to ingestion

Hydrological, geochemical,
geophysical, remote sensing ingestion,
validation and storage

Application control and automation

Data acquisition using other hardware (own sensors beta)
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ODM2 =>» ODMX

ODM2: https://github.com/ODM2/0ODM?2
Supposed to be merge of ODM1 (Hydrology data) and GeochemDB (sample data)
Developed under NSF funding, used by CUAHSI

Has many components
e Datamodel
* Python API (using SQL Alchemy)
* Controlled vocabularies (http://vocabulary.odm?2.org/)
* Django stack
e Several loose components

* Good, but many recognized issues (CV, python2, datamodel, api, variables, units,
features of interest)

* |ssues were addressed by us in collaboration with one of ODM2 architects
(Aufdenkampe) — solved many, many issues

 Will release new version as ODMX
* Not cross compatible with ODM?2



https://github.com/ODM2/ODM2
http://vocabulary.odm2.org/

ODMX

* Enhancement and substantial modification of NSF Developed ODM?2
data model -> result is ODMX datamodel and associated python API.
This will be released as open source in May 2019
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Integrated below/aboveground (phenocam

and remote sensing) data processing flow
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HPC Resource with standard PFLOTRAN install
PFLOTRAN
PFLOTRAN scheduler
*.in file generation using PyFlotran

Requests Jobs from API for job control and result retrieval

Subsurface Insights Server

Model storage in relational DB

server, invokes
PFLOTRAN and — ““ memew  serees = o
returns data ~ -

-  Model creation and control
- Result visualization

Standard browser



new SBIR on PAF- KBASE coupling (with Chris Henry and Kelly Wrighton)

PAF Geochemical data
: 2 Environmental data
Pipeline Subsurface data

Remote sensing
Analytical tools
Reactive Transport models

v PAF- KBASE *
" integration PAF- KBASE
coupling allows for
systems biology
approach!

KBASE Narrative

R

16S rRNA profiles
Genomes
Annotations
Flux models
Model Predictions




