
Date Topics Instructors

10.31.

(TUE)

Day 1. Modeling Aqueous Saturated and Unsaturated Flow and Transport
Topic 1. Introduction to Modeling with STOMP and STOMPX

Topic 2. Aqueous Flow in Saturated and Unsaturated Porous Media

Topic 3. Aqueous Flow to a Well in a Confined Multi-layer System

11.1.

(WED)

Day 2. Modeling Carbon Sequestration in Deep Saline Formations
Topic 1. Radial Flow of Supercritical CO2 from an Injection Well (GeoSeq #3)

Topic 2. Contrasting Pressure- and Flow-Controlled CO2 Injection Wells

Topic 3. CO2 Injection into a Hydbrid Heterogeneous Domain

11.2.

(THU)

Day 3. Parallel Processing and Modeling Coupled Hydraulic and
Geomechanical Processes
Topic 1. Extended Domain: Contrasting Pressure- and Flow-Controlled CO2

Injection Wells

Topic 2. Extended Domain: Multi-Well Pressure Interference

Topic 3. Hydromechanical Responses with CO2 Injection

11.3.

(FRI)

Day 4. Modeling Coupled Hydraulic and Geochemical Processes
Topic 1. Introduction to Geochemical Modeling with ECKEChem

Topic 2. Mineral Trapping in a Glauconitic Sandstone

Topic 3. Modeling CO2 Impacts to a Drinking Water Carbonate Aquifer -

Laboratory Experiments to Field-Scale Forecasts

PUBLIC	CUSTOMIZED	TRAINING	COURSE	ON
Modeling	Geologic	Sequestration	of	CO2	with	the	STOMP-CO2	Reservoir	Simulator

The	International	School	for	Geoscience	Resources	of	KIGAM	presents	a	training	course	on	Modeling
Geologic	Sequestration	of	CO2	with	the	STOMP-CO2	Reservoir	Simulator.	The	course	will	take	place	in	the
Mirinae	room	of	the	International	School	for	Geoscience	Resources	at	KIGAM	in	Daejeon	(Korea)	from	Oct.
31th	to	Nov.	3rd,	2023	and	will	include	the	following	topics.

International School for Geoscience Resources (IS-Geo)
Korea Institute of Geoscience and Mineral Resources (KIGAM),
124 Gwahang-no, Yuseong-gu, Daejeon 34132, Korea.
TEL : +82-42-868-3815  FAX: +82-42-868-3432 URL : https://www.kigam.re.kr/isgeo/

Dr. Mark White, P.E. (PNNL)

Signe White, P.G., P.H.G.(Intera)



Date/Time Program Description Remarks

10.31 (Tue)

09:00-10:00 Overview of Subsurface Modeling Dr. Mark White, P.E.

10:00-11:45 Modeling with STOMP and STOMPX Signe White, P.G., P.H.

11:45-13:00

13:00-15:00 1D Aqueous Flow and Transport Dr. Mark White, P.E.

15:00 - 17:00 2D Aqueous Flow and Transport Signe White, P.G., P.H.

11.1 (Wed)

09:00-10:00 Overview of CO2 Storage Modeling Dr. Mark White, P.E.

10:00-11:45 Radial Flow of scCO2 Dr. Mark White, P.E.

11:45-13:00

13:00-15:00 Pressure/Flow Controlled Wells Signe White, P.G., P.H.

15:00 - 17:00 Hybrid Heterogeneous Domain Dr. Mark White, P.E.

11.2 (Thu)

09:00-10:00 Overview of Geomechanical Modeling Dr. Mark White, P.E.

10:00-11:45 Extended Domain w/ Injection Well Signe White, P.G., P.H.

11:45-13:00

13:00-15:00 Extended Domain Pressure Interference Signe White, P.G., P.H.

15:00 - 17:00 Modeling Coupled Geomechanics Dr. Mark White, P.E.

11.3 (Fri)

09:00-10:00 Overview of Geochemical Modeling Dr. Mark White, P.E.

10:00-11:45 Mineralization:  Glauconitic Sandstone Dr. Mark White, P.E.

11:45-13:00

13:00-15:00 Modeling Lab-scale Carbonate Aquifer Signe White, P.G., P.H.

15:00 - 17:00 Modeling Field-scale Carbonate Aquifer Dr. Mark White, P.E.

Lunch

Lunch

※   The working language is English. This schedule is subject to change.

Public	Customized	Training	Course	on
Modeling	Geologic	Sequestration	of	CO2	with	the	STOMP-CO2	Reservoir	Simulator

Modeling Aqueous Systems

Modeling Carbon Sequestration

Parallel Compuating and Modeling Coupled Geomechanics

Modeling Carbon Mineralization

Lunch

Lunch
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MARK WHITE 
STAFF  MECHANICAL  ENGINEER  
Earth	Systems	Sciences	Division	
Pacific	Northwest	National	Laboratory	
	

Seek	solutions	for	sustainable	energy	and	water	resources	through	the	development	of	
technologies	and	analytical	tools	to	evaluate	their	effectiveness	and	impacts.	Recover	the	
earth’s	environment	via	approaches	that	fit	today	and	the	tomorrow	of	future	generations.	

1995-Current:  PROFESSIONAL ENGINEER	-	Colorado	State	Board	of	Registration	for	
Professional	Engineers	and	Professional	Land	Surveyors.	

1982-1986:  DOCTOR OF PHILOSOPHY in MECHANICAL ENGINEERING	-	Colorado	State	
University,	Thesis:	Partitioned	Enclosure	Free	Convection	with	Real	and	Boussinesq	
Fluids.	

1982:  BOURSE CHATEAUBRIAND	-	Ecole	Nationale	Supérieure	des	Mines	de	Paris	
1977-1981:  MASTER OF SCIENCE in MECHANICAL ENGINEERING - Colorado	State	University,	

Thesis:	Optimization	of	Numerical	Parameters	and	Solution	Procedures	for	a	Mass	Wall	
Glazing	System.	

1973-1977:  BACHELOR OF SCIENCE in BIOPHYSICS - Pennsylvania	State	University,	Senior	
Project:	Protein	Composition	of	Ascites	Fluid	from	Laboratory	Rats.	

2014-Current:  STAFF MECHANICAL ENGINEER	–	Earth	Systems	Sciences	Division,	PNNL	
1997-2002:  ADJUNCT PROFESSOR	-	Mechanical	Engineering	Department,	WSU	Tri-Cities	
1991-2014:  SENIOR RESEARCH ENGINEER	-	Environmental	Technology	Division,	PNNL	
1988-1991:  SENIOR RESEARCH ENGINEER	-	Applied	Physics	Center,	PNNL	
1986-1987:  RESEARCH ENGINEER	-	Applied	Physics	Center,	PNNL	
	

	
More	than	thirty	years	of	developing	world-class	multifluid,	coupled-process	numerical	
simulation	capabilities	for	the	Pacific	Northwest	National	Laboratory	by	acquiring	and	
managing	internal	and	external	project	funding	from	national	and	foreign	clients.	
Application	areas	for	the	developed	software,	coined	STOMP,	have	included	environmental	
restoration,	environmental	stewardship,	carbon	sequestration,	conventional	and	
unconventional	fossil	energy	production,	and	geothermal	systems.	Most	recent	code	
advances	involve	coupled	geomechanics,	and	embedded	fracture,	fault	and	borehole	
capabilities,	a	modeling	approach	that	reduces	the	discretization	required	for	simulating	
coupled	fracture/matrix	systems	with	active	boreholes,	typical	of	enhanced	geothermal	
system	reservoirs.	
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Signe White has over 3 decades of experience 
developing conceptual and numerical models 
for a wide range of subsurface applications at 
local and regional scales. In addition to vadose 
zone and groundwater flow and transport 
modeling, her experience includes reservoir 
modeling for geologic storage of carbon dioxide 
(CO2) in deep saline and basalt reservoirs, 
enhanced oil recovery, enhanced geothermal 

systems, and noble gas transport in various geologic 
environments. She has worked on performance assessments 
(PA), total risk assessments, and has served as a subject matter 
expert and technical reviewer for National Environmental Policy 
Act (NEPA) analyses for the U.S. Department of Energy, National 
Nuclear Security Administration (NNSA). Ms. White has 
performed geospatial analyses of oil, gas, and methane hydrate 
resources in the Arctic Circle and modeled methane gas hydrate 
production from subsea reservoirs. While at Pacific Northwest 
National Laboratory (PNNL), Ms. White was a member of the 
software development team for the Subsurface Transport Over 
Multiple Phases (STOMP) simulator and the Velo knowledge 
management system, and she developed aquifer test analysis 
software. She was responsible for the design, creation, and 
maintenance of the STOMP, eSTOMP and E4D online user 
guides and websites. Ms. White served as a short course 
instructor for the STOMP simulator from 2007 to 2021, hosted 
by institutions such as the International School for Geoscience 
Resources of KIGAM (Korea Institute of Geoscience and Mineral 
Resources), the South Africa National Energy Development 
Institute (SANEDI), the US Environmental Protection Agency, 
INTERA, Battelle, and a number of universities worldwide. She 
has been active in various science education and outreach 
programs throughout her career. Ms. White has served as 
adjunct faculty at Heritage College where she taught 
hydrogeology, and at Columbia Basin College where she taught 
the evening introductory geology class for 9 years.  

Project Experience 

Simulations for Geologic CO2 Storage Site Class VI Permit Application – Confidential Client. 2023. Project Manager and Lead 
Modeler. Carbon capture and storage (CCS) will need to play a critical role in meeting the emissions-reduction goals set by 
the United States and other countries around the globe. Net-zero carbon energy portfolios can only be achieved through 
the geologic storage of carbon at the gigaton scale. The U.S. Environmental Protection Agency (EPA) requires all CO2 
injection wells to be permitted under the Underground Injection Control (UIC) program, specifically as Class VI wells which 
require multi-phase modeling of the fate and transport of the injected CO2 and delineation of the Area of Review (AoR). 
Simulations of CO2 injection using the Subsurface Transport Over Multiple Phases – CO2 (STOMP-CO2) simulator were 
conducted in support of a Class VI permit application for a storage site identified by the client. Responsible for managing 
work and conducting numerical modeling of CO2 injection and plume evolution.  

Preliminary Scoping Simulations for Geologic CO2 Storage Site Evaluation – Confidential Client. 2022-2023. Project Manager 
and Modeler. Identifying potential geologic storage reservoirs for secure storage of injected CO2 is the first step in developing 
a CO2 storage project. A conceptual model was developed based on publicly available data and simulations of CO2 injection 
using the Subsurface Transport Over Multiple Phases – CO2 (STOMP-CO2) simulator were conducted to determine injectivity 
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and storage capacity for a site identified by the client.  Responsible for managing work and conducting numerical modeling 
of CO2 injection at the site.  

Annual 200 Area Pump & Treat Report Calculations - U.S. Department of Energy – Central Plateau Cleanup Company, Hanford 
Site, Hanford, WA. 2021 – Present. Modeler. The Hanford Site is a U.S. Department of Energy installation used for production 
of nuclear materials from 1943 until 1989 when Hanford’s mission was changed to environmental restoration. Primary 
responsibilities are to perform numerical modeling using MODFLOW (groundwater flow) and MT3DMS (contaminant 
transport) and associated calculations to evaluate existing groundwater pump-and-treat (P&T) remedies in place at 
the Hanford Site 200-ZP-1 and 200-UP-1 Groundwater Operable Units (OUs). Calculations supporting this evaluation include 
estimating the extent of hydraulic containment developed by the P&T remedies, evaluating the status of flow-path control 
in the downgradient areas of the P&T remedies, and comparing actual and simulated historical mass recovery, and 
projections of anticipated future mass recovery under assumed future extraction and injection rates. 

Simulation of Carbon Dioxide Injection and Pre- and Post-Injection Hydrologic Testing at the Wallula Basalt Pilot Project - 
U.S. Department of Energy - Wallula Basalt Pilot Demonstration, Wallula, WA. 2018 – 2021. Lead Modeler. A pilot injection of 
1000 metric tons of supercritical CO2 (scCO2) was completed in several deep isolated basalt zones near Wallula, Washington 
in 2013. Rock core samples extracted from the injection zone two years after the end of CO2 injection revealed carbonate 
mineralization consistent with laboratory experiments. A re-analysis of the 2012 pre-injection and 2015 post-injection 
hydrologic testing that capitalized on the difference in fluid properties between scCO2 and water was conducted to assess 
changes in near-field, wellbore and reservoir conditions that were apparent approximately two years following the end of 
injection. Numerical simulations of the hydrologic tests along with the scCO2 injection using STOMP-CO2 showed that 
properly designed hydrologic tests could be used as a new monitoring tool to quantitatively estimate how much of the 
injected scCO2 was mineralized, without modeling reactive transport. Simulation results indicated that approximately 60% 
of the injected scCO2 was mineralized within two years. Responsible for all modeling conducted for this study and 
preparation of the Environmental Science and Technology journal publication. 

Underground Nuclear Explosion Signatures Experiment - National Nuclear Security Administration, Nevada National 
Security Site, North Las Vegas, NV. 2019 – 2021. Lead Modeler. Measurement of radioactive gas seepage from an 
underground nuclear explosion (UNE) is one of the primary methods to confirm whether an event was nuclear in nature. 
Measurements taken at three sites near three historic underground nuclear test locations at the Nevada National Security 
Site (NNSS) showed highly elevated levels of 39Ar in subsurface air decades after the test events, demonstrating that 39Ar, 
which can be reliably detected at the surface or in the shallow subsurface, has the potential to be a long-term signature of a 
UNE. Simulations of post-explosion gas migration in fractured and non-fractured porous media were conducted using 
Subsurface Transport Over Multiple Phases – GeoThermal (STOMP-GT) to estimate the persistence of 39Ar in the subsurface 
environment following an explosion. Simulation results showed that 39Ar plumes persisted in the subsurface for over 30 
years in all geologic environments that were simulated, establishing potential detectability years to decades after the 
originating event. Responsible for conceptual model development and numerical simulation of gas transport in a variety of 
geologic environments.  

Evaluation of National Risk Assessment Partnership Integrated Assessment Model for Carbon Storage at Three Carbon 
Storage Assurance Facility Enterprise (CarbonSAFE) Sites - U.S. Department of Energy, OH and MI. 2017 – 2020. Modeler. The 
National Risk Assessment Partnership Integrated Assessment Model for Carbon Storage (NRAP-IAM-CS) toolset was 
developed for quantitative risk assessment of the geologic sequestration of CO2. The NRAP-IAM-CS toolset was used to 
estimate the project risk area and the impact of leakage through legacy wells to overlying drinking waters at three Carbon 
Storage Assurance Facility Enterprise (CarbonSAFE) project sites: two saline reservoir storage sites evaluated as part of a 
Central Appalachian Basin project in Ohio, and one St. Peter Sandstone saline reservoir storage site evaluated as part of a 
project in Michigan. Risks were shown to be very low at all three candidate sites. Responsible for evaluating the NRAP-IAM-
CS toolset and preparing manuscript for publication in the International Journal of Greenhouse Gas Control.  

Geothermal Technologies Office Code Comparison Study, U.S. Department of Energy.  Richland, WA. 2015 – 2016. Data 
Manager. A diverse suite of numerical simulators is currently being applied to predict or understand the performance of 
enhanced geothermal systems (EGS). To build confidence and identify critical development needs for these analytical tools, 
the United States Department of Energy, Geothermal Technologies Office sponsored a Code Comparison Study (GTO-CCS), 
with participating teams representing universities, industry, and U.S. national laboratories. To accurately characterize the 
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state of knowledge and simulation capabilities, two classes of problems were developed during the study, including 
benchmark problems and challenge problems. Over the course of the study, participants submitted solutions via GTO-Velo, 
a data management system which was customized for the project to allow for interactive comparison of simulation results. 
Responsible for coordinating with the Velo development team to address issues and to identify the addition of new features 
to GTO-Velo. Collected and distributed the extensive data sets that were used for the challenge problem stage of the 
project, which required converting large volumes of data from the Fenton Hill Enhanced Geothermal System Project, 
available only as scanned documents, to usable digital format and organizing the data by topic area.  

Ar-39 to Refine Mean Residence Time for Groundwater - Lab Directed Research and Development, Pacific Northwest 
National Laboratory. Richland, WA. 2015 – 2016. Co-PI and Lead Domain Scientist. Provided expertise in hydrogeology to a 
Lab Directed Research and Development project that had developed a process for purifying and detecting 39Ar in 
groundwater using ultra-low-background proportional counters (ULBPCs) in PNNL’s shallow underground laboratory. PNNL 
is the 2nd lab in the world to have this capability. As an inert noble gas with constant atmospheric concentration, and a half-
life of 269 years, 39Ar is an ideal tracer for dating groundwater with intermediate ages in the range of 50-1000 years. 
Provided guidance to nuclear scientists regarding environmental applications of 39Ar to support groundwater residence 
time studies. Led three sampling campaigns in the Central Valley of California in collaboration with the US Geological 
Survey, where gas samples were extracted from groundwater and analyzed for 39Ar to estimate groundwater age.  

Velo Knowledge Management Software Development Project - Lab Directed Research and Development, Pacific Northwest 
National Laboratory. Richland, WA. 2012 – 2016. Lead Domain Scientist and Software Developer. Velo is a knowledge 
management system for supporting collaborative, computational modeling projects that enables a diverse spectrum of 
experts to easily share data, tools, expertise, and computational models. Velo leverages, integrates, and extends Web-
based open-source collaborative and data-management technologies to create a scalable and flexible core platform tailored 
to specific scientific domains. Velo has supported projects under DOE’s Geothermal Technologies Office and Office of Fossil 
Energy, and the US Environmental Protection Agency. The Geologic Sequestration Software Suite (GS3) is a customized 
version of Velo specific to Carbon Capture Utilization and Storage (CCUS) projects. Provided technical guidance in the areas 
of subsurface modeling and geoscience data management to web-based software developers. Presented demonstrations 
and trained users on the Velo software platform. 

Regional Modeling of CO2 Storage in the Arches Province, U.S. Department of Energy and Battelle. Columbus, Ohio. 2010 – 
2012. Lead Modeler. The Arches Simulation project was a three-year effort designed to develop a simulation framework for 
regional geologic carbon dioxide (CO2) storage infrastructure along the Arches Province through development of a geologic 
model and advanced reservoir simulations of large-scale CO2 storage. The Arches Province is an informal region in 
northeastern Indiana, northern Kentucky, western Ohio, and southern Michigan where sedimentary rock formations form 
broad arch and platform structures. In the province, the Mount Simon sandstone is an appealing deep saline formation for 
CO2 storage because of the intersection of reservoir thickness and permeability. A basin-scale, multiple-phase subsurface 
model was developed to evaluate large scale injection effects across the region. Simulations using STOMP-CO2 suggested 
that a total injection rate of 100 million metric tons per year (approximately to a 40% reduction of CO2 emissions from large 
point sources across the Arches Province) may be feasible, though some areas are more suitable due to favorable geology. 
Sustainable injection rates were higher in areas where there was higher thickness and reservoir permeability. Distribution 
of injection across well fields is an effective method to reduce pressure and CO2 saturation front interference. Responsible 
for development of basin-scale, 1.5 million node numerical model and execution of simulations and visualization of results.   

Simulation of Carbon Dioxide Injection in support of the FutureGen and FutureGen 2.0 Projects, U.S. Department of Energy 
and The FutureGen Alliance - FutureGen Project, Mattoon and Morgan County, IL. 2006 – 2016. Task Lead and Lead Modeler. 
The objective of the FutureGen Project was to demonstrate at a commercial scale the technical and commercial feasibility 
of capturing CO2 generated from a power plant coupled with the subsequent long-term storage of CO2 in a deep geological 
formation.  Originally, four sites (two in Texas and two in Illinois) were considered for the world’s first coal fueled, near 
zero-emissions power plant. In December 2007, in partnership with US DOE, the FutureGen Alliance announced their plans 
to build the experimental FutureGen coal-fired plant and geologic storage site in Mattoon, Illinois. In 2010 the project was 
renamed FutureGen 2.0, and the CO2 source was changed to a retrofitted power plant in Meredosia, Illinois with the 
geologic storage being relocated to Morgan County, IL. This resulted in the first EPA Class VI permit being awarded for CO2 
injection. However, the project was discontinued before construction of the site could begin. Responsibilities under the 
FutureGen Project include: 
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 Scoping Simulations in Support of Initial Site Selection, 2006 – 2007. Lead Modeler. Conducted scoping simulations 
using STOMP-CO2 for each of the four candidate sites (two in Texas and two in Illinois) to be considered for the 
proposed FutureGen power plant and geologic storage site. All four sites were deep saline reservoirs. Contributed 
to the Environmental Information Volume for each proposed site. 

 Evaluation of FutureGen Geologic Storage Site, Mattoon, IL. 2009 – 2010. Lead Modeler. Conducted simulations of 
scCO2 injection into the Mt. Simon Sandstone Formation at Mattoon, Illinois using STOMP-CO2, in anticipation of 
this being the geologic storage site for the FutureGen project.  

 Simulations to Support Class VI UIC Well Permit for FutureGen 2.0, 2011 – 2016. Task Lead and Lead Modeler. 
Developed three-dimensional numerical model of the proposed storage site in the Mt. Simon Sandstone in Morgan 
County, IL. Led the modeling team in conducting multi-phase simulations of scCO2 injection into a highly stratified 
reservoir over a 20-year period, distributed among four lateral wells using STOMP-CO2. Results showed that each 
of the multiple reservoir layers with low permeability behaves as a baffle, trapping the scCO2 and hence safely 
sequestering a total of 22 million metric tons of CO2 in the reservoir. An approach for determining the Area of 
Review (AoR) based on the integrated mass of CO2 was developed. A local sensitivity analysis (LSA) was conducted 
for injectivity and plume size at the end of the 20-year injection period. The LSA indicated that the imposed initial 
conditions and the hydraulic properties of the injection layer contribute the most to the sensitivity. The LSA was 
used to guide site characterization, injection well design, estimating the AoR uncertainty and, and monitoring 
network design. This work resulted in successfully obtaining the first, Class VI permit granted under the 
Underground Injection Control Program of the U.S. Environmental Protection Agency. 

Development of System Assessment Capability Rev. 1 - U.S. Department of Energy - Hanford Site, Bechtel Hanford, Hanford, 
WA. 2003 – 2005. Software Developer. Development of production version (Rev. 1) of SAC, an integrated, sitewide, total 
system performance assessment simulator for the Hanford Site. Developed the Atmospheric Transport Module which was a 
new addition in this revision of the SAC management decision-basis tool. The SAC Rev. 1 software development effort was 
successfully completed in FY 2004, and the software was approved for use in preparing an updated Hanford Site Composite 
Analysis. 

Site Characterization, Investigation, and Model Development of Groundwater Contamination at a Russian Nuclear 
Production Facility for the Joint Coordinating Committee for Environmental Restoration and Waste Management, Russian 
Federation Ministry of Atomic Energy/U.S. Department of Energy, Western Siberia, Russia. 1992 – 2004. Modeler. Member of 
a joint U.S. and Russian team of scientists investigating groundwater contamination of radionuclides at Russian nuclear 
production facilities in western Siberia through site characterization and the development of models at regional and local 
scales. Member of the U.S. modeling team in a model inter-comparison study with a group of Russian scientists at the 
Mayak (Chelyabinsk) site. Developed a three-dimensional regional ground-water flow model of the West Siberian Basin 
using the Coupled Fluid, Energy, and Solute Transport (CFEST) simulator and the GeoFEST software system. Member of the 
modeling team that developed local-scale models of the Mayak site and the Tomsk Site within the larger West Siberian 
Basin.  
 
Hanford Site Groundwater Monitoring Project - U.S. Department of Energy – Hanford Site, Hanford, WA. 1992 – 1998. 
Modeling Task Lead, Modeler. Managed the ground water modeling subtask under the Flow System Characterization Task.  
Led multi-year effort to create the first 3-dimensional Sitewide Groundwater Model of the Hanford site unconfined aquifer 
system. Conducted simulations of groundwater flow and contaminant transport at the Hanford Site using CFEST, for a 
number of site-wide and local-scale studies and performance assessments (PAs). Member of the analysis team for the 
Composite Analysis performed for the Dept. of Energy in 1998. Developed an interface between the CFEST groundwater 
modeling software library and the commercial GIS package, ARC/INFO for model development and visualization. 

Calculation of Groundwater Discharge to the Columbia River in the 100-N Area – Westinghouse Hanford – Hanford Site, 
Hanford, WA. 1992. Software Developer. The 1301-N and 1325-N liquid waste disposal facilities were used for disposal of 
effluents with low-fission and activation products from N Reactor operations, much of which remains in the sediments. 
These products are then mobilized by natural groundwater flow through the area and then discharged to the Columbia 
River. Responsible for developing the software program called WATDIS, which when used with the commercially available 
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software program WATER_VEL (In-Situ Inc. 1991) estimates the regional groundwater flow component discharging through 
a given cross-sectional area within the aquifer.  

Public Dose from Radioactive Nickel and Exposure from Elemental Lead Impact Assessment - U.S. Department of Energy – 
Hanford Site, Hanford, WA. 1992 – 1994. Modeler. An assessment was performed to evaluate release and transport of nickel 
radioisotopes and lead from large metal components containing nickel-bearing alloys and lead at the Hanford Site 218-E-
12B Burial Ground. The potential for nickel and lead to be released from the burial site and to enter groundwater was 
investigated by examining available data on the site's geology, geochemistry, and geohydrology to develop a conceptual 
model for release and transport of nickel and lead from the components. In addition, laboratory studies were performed to 
provide information needed for the model, but which was not available from existing databases. Responsible for modeling 
Hanford site-wide groundwater flow using CFEST and TRANSS to estimate travel times from the 218-E-12B Burial Ground to 
a well and the Columbia River. 

Hanford Site Performance Assessment - U.S. Department of Energy – Las Cruces, NM. 1990 – 1991. Modeler. Data from a 
field-scale unsaturated zone flow and transport experiment, conducted near Las Cruces, New Mexico, were used for model 
validation using PORFLO-3. A spatial moment analysis was used to provide a quantitative basis for comparing the mean 
simulated and observed flow behavior. Two-dimensional simulations produced water content changes that matched the 
observed data reasonably well. The results of this study demonstrated the importance of site-specific data for model 
calibration. Conducted simulations, analyzed results and contributed to the final report. 

Publications, Presentations, and Reports  

*Note earlier publications are under maiden name Wurstner 

Journal Articles 

Kerisit SN, ST Mergelsberg, CJ Thompson, SK White, and JS Loring. 2021. "Thin Water Films Enable Low-Temperature 
Magnesite Growth Under Conditions Relevant to Geologic Carbon Sequestration." Environmental Science & Technology 55, 
no. 18:12539-12548. https://doi:10.1021/acs.est.1c03370. 

White SK, FA Spane, HT Schaef, Q Miller, MD White, JA Horner, and BP McGrail. 2020. "Quantification of CO2 Mineralization 
at the Wallula Basalt Pilot Project." Environmental Science & Technology 54, no. 22:14609-14616. 
https://doi.org/10.1021/acs.est.0c05142. 

Bacon DH, DI Demirkanli, and SK White. 2020. "Probabilistic Risk-based Area of Review (AoR) Determination for a Deep-
Saline Carbon Storage Site." International Journal of Greenhouse Gas Control 102. 
https://doi.org/10.1016/j.ijggc.2020.103153. 

Huerta NJ, KJ Cantrell, SK White, and CF Brown. 2020. “Hydraulic fracturing to enhance injectivity and storage capacity of 
CO2 storage reservoirs: Benefits and risks.” International Journal of Greenhouse Gas Control 100:103105. 
https://doi.org/10.1016/j.ijggc.2020.103105. 

White S, S Carroll, S Chu, D Bacon, R Pawar, L Cumming, J Hawkins, M Kelley, I Demirkanli, R Middleton, J Sminchak, and 
A Pasumarti. 2020. “A risk-based approach to evaluating the Area of Review and leakage risks at CO2 storage sites.” 
International Journal of Greenhouse Gas Control 93:102884. https://doi.org/10.1016/j.ijggc.2019.102884. 

Goldberg D, L Aston, A Bonneville, I Demirkanli, C Evans, A Fisher, H Garcia, M Gerrard, M Heesemann, K Hnottavange-
Telleen, E Hsu, C Malinverno, K Moran, A-HA Park, M Scherwath, A Slagle, M Stute, T Weathers, R Webb, M White, and         
S White. 2018. “Geological storage of CO2 in sub-seafloor basalt: the CarbonSAFE pre-feasibility study offshore Washington 
State and British Columbia.” Energy Procedia 146:158-165. https://doi.org/10.1016/j.egypro.2018.07.020. 

Williams RM, CE Aalseth, JM Brandenberger, AR Day, E Finn, ES Fuller, EW Hoppe, PH Humble, ME Keillor, EK Mace, 
AW Myers, CT Overman, ME Panisko, A Seifert, and SK White. 2017. “Development of a low-level 39Ar calibration standard – 
Analysis by absolute gas counting measurements augmented with simulation.” Applied Radiation and Isotopes 126:243-248. 
https://doi.org/10.1016/j.apradiso.2017.02.018. 

https://doi:10.1021/acs.est.1c03370
https://doi.org/10.1021/acs.est.0c05142
https://doi.org/10.1016/j.ijggc.2020.103153
https://doi.org/10.1016/j.ijggc.2020.103105
https://doi.org/10.1016/j.ijggc.2019.102884
https://doi.org/10.1016/j.ijggc.2019.102884
https://doi.org/10.1016/j.egypro.2018.07.020
https://doi.org/10.1016/j.egypro.2018.07.020
https://doi.org/10.1016/j.apradiso.2017.02.018
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Mace E, C Aalseth, J Brandenberger, A Day, E Hoppe, P Humble, M Keillor, J Kulongoski, C Overman, M Panisko, A Seifert, 
S White, EW Freeburg, and R Williams. 2017. “Methods for using argon-39 to age-date groundwater using ultra-low-
background proportional counting.” Applied Radiation and Isotopes 126:9-12. 
https://doi.org/10.1016/j.apradiso.2016.12.037. 

White SK, ZF Zhang, and M Oostrom. 2016. “Simulation of carbon dioxide injection at the FutureGen2.0 site: Class VI permit 
model and local sensitivity analysis.” International Journal of Greenhouse Gas Control 55:177-194. 
https://doi.org/10.1016/j.ijggc.2016.10.009. 
 
Gilmore T, A Bonneville, C Sullivan, M Kelley, D Appriou, V Vermeul, S White, F Zhang, B Bjornstad, F Cornet, J Gerst, 
N Gupta, G Hund, J Horner, G Last, D Lanigan, M Oostrom, C McNeil, M Moody, M Rockhold, M Elliott, F Spane, C Strickland, 
L Swartz, P Thorne, C Brown, J Hoffmann, and K Humphreys. 2016. “Characterization and design of the FutureGen 2.0 
carbon storage site.” International Journal of Greenhouse Gas Control 53:1-10. https://doi.org/10.1016/j.ijggc.2016.07.022. 

Zhang ZF, SK White, and MD White. 2015. “Delineating the horizontal plume extent and CO2 distribution at geologic 
sequestration sites.” International Journal of Greenhouse Gas Control 43:141-148. 
https://doi.org/10.1016/j.ijggc.2015.10.018. 

Zhang ZF, SK White, A Bonneville, and TJ Gilmore. 2014. “Local Sensitivity of Predicted CO2 Injectivity and Plume Extent to 
Model Inputs for the FutureGen 2.0 site.” Energy Procedia 63:3805-3814. https://doi.org/10.1016/j.egypro.2014.11.409. 

White SK, L Gosink, C Sivaramakrishnan, GD Black, S Purohit, DH Bacon, Z Hou, G Lin, I Gorton, and A Bonneville. 2013. 
“Implementations of a Flexible Framework for Managing Geologic Sequestration Modeling Projects.” Energy Procedia 
37:3971-3979. https://doi.org/10.1016/j.egypro.2013.06.296. 

White MD, DH Bacon, SK White, and ZF Zhang. 2013. “Fully Coupled Well Models for Fluid Injection and Production.” 
Energy Procedia 37:3960-3970. https://doi.org/10.1016/j.egypro.2013.06.295 

Bonneville A, T Gilmore, C Sullivan, V Vermeul, M Kelley, S White, D Appriou, B Bjornstad, J Gerst, N Gupta, J Horner, 
C McNeil, M Moody, W Rike, F Spane, P Thorne, E Zeller, F Zhang, J Hoffmann, and K Humphreys. 2013. “Evaluating the 
Suitability for CO2 Storage at the FutureGen 2.0 Site, Morgan County, Illinois, USA.” Energy Procedia 37:6125-6132. 
https://doi.org/10.1016/j.egypro.2013.06.541. 

McGrail BP, CJ Freeman, CF Brown, EC Sullivan, SK White, S Reddy, RD Garber, D Tobin, JJ Gilmartin, and EJ Steffensen. 
2012. “Overcoming business model uncertainty in a carbon dioxide capture and sequestration project: Case study at the 
Boise White Paper Mill.” International Journal of Greenhouse Gas Control 9:91-102. 
https://doi.org/10.1016/j.ijggc.2012.03.009. 

Gorton I, C Sivaramakrishnan, G Black, S White, S Purohit, C Lansing, M Madison, K Schuchardt, and Y Liu. 2012. “Velo: 
A Knowledge-Management Framework for Modeling and Simulation.” Computing in Science & Engineering 14(2):12-23. 
https://doi.org/10.1109/MCSE.2011.116. 

White MD, SK Wurstner, and BP McGrail. 2011. “Numerical studies of methane production from Class 1 gas hydrate 
accumulations enhanced with carbon dioxide injection.” Marine and Petroleum Geology 28(2):546-560. 
https://doi.org/10.1016/j.marpetgeo.2009.06.008. 

White MD, BP McGrail, HT Schaef, JZ Hu, DW Hoyt, AR Felmy, KM Rosso, and SK Wurstner. 2011. “Multiphase sequestration 
geochemistry: Model for mineral carbonation.” Energy Procedia 4:5009-5016. 
https://doi.org/10.1016/j.egypro.2011.02.472. 

Bonneville A, GD Black, I Gorton, P Hui, EM Murphy, CJ Murray, ML Rockhold, KL Schuchardt, C Sivaramakrishnan, 
MD White, MD Williams, and SK Wurstner. 2011. “Geologic Sequestration Software Suite (GS3 ): A collaborative approach 
to the management of geological GHG storage projects.” Energy Procedia 4:3825-3832. 
https://doi.org/10.1016/j.egypro.2011.02.318. 

https://doi.org/10.1016/j.apradiso.2016.12.037
https://doi.org/10.1016/j.ijggc.2016.10.009
https://doi.org/10.1016/j.ijggc.2016.07.022
https://doi.org/10.1016/j.ijggc.2015.10.018
https://doi.org/10.1016/j.egypro.2014.11.409
https://doi.org/10.1016/j.egypro.2014.11.409
https://doi.org/10.1016/j.egypro.2013.06.296
https://doi.org/10.1016/j.egypro.2013.06.296
https://doi.org/10.1016/j.egypro.2013.06.295
https://doi.org/10.1016/j.egypro.2013.06.541
https://doi.org/10.1016/j.ijggc.2012.03.009
https://doi.org/10.1109/MCSE.2011.116
https://doi.org/10.1016/j.marpetgeo.2009.06.008
https://doi.org/10.1016/j.egypro.2011.02.472
https://doi.org/10.1016/j.egypro.2011.02.472
https://doi.org/10.1016/j.egypro.2011.02.318
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Nichols WE, SK Wurstner, and PW Eslinger. 2007. “Vadose zone-attenuated artificial recharge for input to a ground water 
model.” Ground Water 45(4):491-498. https://doi.org/10.1111/j.1745-6584.2007.00317.x. 

Wurstner S, C Herr, G Andrews, and KF Alley. 2005. “Teacher/Scientist Partnership Develops a Simulated Natural Disaster 
Scenario to Enhance Student Learning.” Journal of Geoscience Education 53(5):522-530. https://doi.org/10.5408/1089-
9995-53.5.522. 

Spane FA and SK Wurstner. 1993. “Deriv - a Computer-Program for Calculating Pressure Derivatives for Use in Hydraulic 
Test Analysis.” Ground Water 31(5):814-822. https://doi.org/10.1111/j.1745-6584.1993.tb00855.x. 

Conference Papers 

White SK, SM Kelkar, and DW Brown. 2016. “Bringing Fenton Hill into the Digital Age: Data Conversion in Support of the 
Geothermal Technologies Office Code Comparison Study Challenge Problems.” In Proceedings of the 40th Workshop on 
Geothermal Reservoir Engineering, February 22-24, 2016, Stanford, California. Paper No. SGP-TR-209. Stanford University, 
Stanford, CA.  

White SK, S Purohit, and LW Boyd. 2015. “Using GTO-Velo to Facilitate Communication and Sharing of Simulation Results in 
Support of the Geothermal Technologies Office Code Comparison Study.” In Proceedings of the 40th Workshop on 
Geothermal Reservoir Engineering, January 26-28, 2015, Stanford, California, pp. Paper No. SGP-TR-204. Stanford 
University, Stanford, CA.Scheibe TD, MD White, SK White, C Sivaramakrishnan, S Purohit, GD Black, R Podgorney, LW Boyd, 
and BR Phillips. 2013. “Simulation of Enhanced Geothermal Systems: A Benchmarking and Code Intercomparison Study.” 
In MODFLOW and More 2013: Translating Science into Practice, June 2-5, Golden, Colorado. Integrated Ground Water 
Modeling Center, Golden, CO.  

Gorton I, C Sivaramakrishnan, GD Black, SK White, S Purohit, MC Madison, and KL Schuchardt. 2011. “Velo: Riding the 
Knowledge Management Wave for Simulation and Modeling.” In 4th International Workshop on Software Engineering for 
Computational Science and Engineering (SECSE 2011), Co-located with the 33rd International Conference on Software 
Engineering (ICSE 2011) May 21-28, 2011, Honolulu, Hawaii, pp. 32-40. Association for Computing Machinery, New York, 
NY. doi:10.1145/1985782.1985788 

Gandara AG, G Chin, Jr, P Pinheiro Da Silva, SK White, C Sivaramakrishnan, and TJ Critchlow. 2011. “Knowledge Annotations 
in Scientific Workflows: An Implementation in Kepler.” In 23rd Scientific and Statistical Database Management Conference 
(SSDBM 2011), July 20-22, 2011, Portland, Oregon. Lecture Notes in Computer Science, vol. 6809, ed. JB Cushing, J French 
and S Bowers, pp. 189-206. Springer-Verlag, Berlin. doi:10.1007/978-3-642-22351-8_11. 

Gorton I, GD Black, KL Schuchardt, C Sivaramakrishnan, SK Wurstner, and PSY Hui. 2010. “GS3: A Knowledge Management 
Architecture for Collaborative Geologic Sequestration Modeling.” In Proceedings of the 43rd Hawaii International 
Conference on System Sciences (HICSS 2010). IEEE Computer Society Press, New York, NY. doi:10.1109/HICSS.2010.217  

Kincaid CT, MP Bergeron, CR Cole, MD Freshley, VG Johnson, DI Kaplan, RJ Serne, GP Streile, DL Strenge, PD Thorne, 
LW Vail, GA Whyatt, and SK Wurstner. 2000. “Composite Analysis for Low-Level Waste Disposal in the 200 Area Plateau of 
the Hanford Site, Southeast Washington.” In Environmental Toxicology and Risk Assessment: Recent Achievements in 
Environmental Fate and Transport Vol. 9; STP 1381, ed. Fred T. Price, Kevin V Brix, and Nancy K. Lane, pp. 104 - 117. Am. 
Soc. For Testing and Materials, West Conshohocken, PA.  

Foley, MG, DJ Bradley, JL Devary, SK Wurstner, KA Hoover, and CA Vorvick. 1993. “West Siberian Basin Regional 
Geohydrology - Toward a Continent-Scale Geohydrologic Model.” In Industrial and Agricultural Impacts on the Hydrologic 
Environment. Proceedings of the Second USA/CIS Joint Conference on Environmental Hydrology and Hydrogeology. Y. 
Eckstein and A. Zaporozec, eds. American Institute of Hydrology. 

  

https://doi.org/10.1111/j.1745-6584.2007.00317.x
https://doi.org/10.5408/1089-9995-53.5.522
https://doi.org/10.5408/1089-9995-53.5.522
https://doi.org/10.1111/j.1745-6584.1993.tb00855.x
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Technical Reports 

ECF-HANFORD-22-0043. 2022. Description of Groundwater Calculations to Support Performance Assessment for the Calendar 
Year 2021 (CY 2021) 200 Areas Pump-and-Treat Report, Rev. 1, Central Plateau Cleanup Company, Richland, Washington. 

McGrail BP, MD White, SK White, J Liu, SK Nune and JJ Jenks. 2020. Thermocatalytic Heat Pipes for Geothermal Resource 
Recovery. United States. doi:10.2172/1771340. 

White SK, DH Bacon, I Demirkanli, and S Carroll. 2018. Assessment of the Area of Review and Leakage Impact for Site 7 
using the NRAP-IAM-CCS Tool, Northern Michigan Basin-CarbonSAFE Phase 1 Pre-Feasibility Study. United States. 
10.2172/1460067 

Carman C, J Damico, C Blakley, SK White, DH Bacon, and CF Brown. 2018. An Assessment of the National Risk Assessment 
Program’s CO2 Sequestration Leakage Modeling Tools. PNNL-28120. Richland, WA: Pacific Northwest National Laboratory. 

White MD, R Podgorney, SM Kelkar, MW McClure, G Danko, A Ghassemi, P Fu, D Bahrami, C Barbier, Q Cheng, K-K Chiu,  C 
Detournay, D Elsworth, Y Fang, JK Furtney, Q Gan, Q Gao, B Guo, Y Hao, RN Horne, K Huang, K Im, J Norbeck, J Rutqvist, MR 
Safari, V Sesetty, E Sonnenthal, Q Tao, SK White, Y Wong, and Y Xia. 2016. Benchmark Problems of the Geothermal 
Technologies Office Code Comparison Study. United States. 10.2172/1337724 

Last GV, RW Bryce, DC Lanigan, TB Miley, and SK White. 2013. Development of a Data Management System for the CO2 
Pipeline and Storage Facility Project. PNWD-4401, Battelle—Pacific Northwest Division, Richland, WA.  

Scheibe TD, MD White, and SK White. 2013. Outcomes of the 2013 GTO Workshop on Geothermal Code Comparison. PNNL-
22303, Pacific Northwest National Laboratory, Richland, WA.  

White MD, DH Bacon, BP McGrail, DJ Watson, SK White, and ZF Zhang. 2012. STOMP Subsurface Transport Over Multiple 
Phases: STOMP-CO2 and STOMP-CO2e Guide: Version 1.0. PNNL-21268, Pacific Northwest National Laboratory, Richland, 
WA.  

Rohay AC, SK Wurstner, and VL Freedman. 2012. Instrumental Earthquake Catalog and Hypocenter Relocation for 
Earthquakes in the Yakima Fold Belt. PNNL-17871, Pacific Northwest National Laboratory, Richland, WA.  

McGrail BP, CJ Freeman, GH Beeman, EC Sullivan, SK Wurstner, CF Brown, R Garber, D Tobin, E Steffensen, S Reddy, and 
J Gilmartin. 2010. Capture and Sequestration of CO2 at the Boise White Paper Mill. PNWD-4203, Battelle—Pacific Northwest 
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