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• Vision: Solutions for a net-zero carbon economy
• CARBON SOLUTIONS works with industry, government, non-profits, 

researchers, & other stakeholders to identify & implement real-world 
solutions for low-carbon energy challenges.

• HISTORY: Launched 2021 | 30+ employees (15 PhD’s) | 75+ 
projects.

• FUNDING: 65% Government | 20% NGOs | 15% Industry.

• FOUNDATION: Development of SimCCS.

• Energy applications
• CO2 capture-transport-utilization-storage, hydrogen, direct air 

capture, geothermal, wind, energy storage, grid modeling, electric 
vehicles, energy equity…

• Data analytics
• Optimization, reservoir simulation, ML/AI, LCA, TEA, econometrics, 

GIScience…

Assessment

Class VI Well

Assessment

Environmental

COMPANY BACKGROUND

 CARBON SOLUTIONS

https://www.carbonsolutionsllc.com/
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LEADERSHIP TEAM

 Richard Middleton

• Education

• PhD: Operations Research | UCSB

• MSc: GIScience | Univ. Leicester

• BSc: Geography | Lancaster Univ.

• Professional

• CARBON SOLUTIONS | 2021– | CEO.

• LANL | 2009–21 | Sen. Scientist, Mgr.

• ORNL | 2007–09 | Geospatial Model.

• Research

• ENERGY: CCS, wind, geothermal, 
hydropower.

• CLIMATE: Extremes, drought, wildfire, 
hydrologic impacts.

• MACHINE LEARNING: COVID, shale 
gas, wildfire.

• Awards

• Global top-ten CCS researcher.

• Four R&D 100 Awards.

• Most-published, cited Los Alamos 
Earth Scientist.

https://carbonsolutionsus.sharepoint.com/:b:/s/CarbonSolutions/EXsK9WmxnLdEtnAs54rR7v0BXWXbzCsJbOoag0-O9dYc_Q?e=dU69lZ
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LEADERSHIP TEAM

 Jeff Bennett

• Education

• PhD: Civil Engineering | UVA

• MS: Mechanical Engineering | UTSA

• MSc: Turbomachinery 
Aeromechanics | KTH & ULg

• BS: Mechanical Engineering | VT

• Professional

• CARBON SOLUTIONS | 2021– | 
Research Engineer

• UVA | 2017–2021 | Graduate 
Research Assistant

• SWRI | 2012–2017 | Research 
Engineer

• Research

• Life Cycle Assessment: Bio-
Energy with Carbon Capture and 
Storage (BECCS)

• Energy System Modeling: 
Compressed Air Energy Storage 
(CAES), Capacity Expansion, CCS

• Software development: Tools to 
evaluate novel energy 
technologies

https://carbonsolutionsus.sharepoint.com/sites/CarbonSolutions/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite%2FCV%5FJeffBennett%2Epdf&parent=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite&p=true&ga=1
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LEADERSHIP TEAM

 Erin Middleton

• Education

• PhD: Geography | Univ. California, Santa Barbara

• MS: Geography | Univ. California, Santa Barbara

• BS: Env. Geoscience | Purdue University

• Professional

• CARBON SOLUTIONS | 2021– | Dir. Equity

• Comm. Data Platform | 2021 | Analyst

• Los Alamos Schools | ‘19–’21 | Data Analyst

• Consulting | ‘16–’19 | Consultant.

• Univ. Tennessee | ‘08–’09 | Visiting Faculty

• ORNL | ‘07–’09 | Postdoctoral Researcher

• Research

• ENERGY: Hydrogen, wind CCS.

• ENERGY EQUITY: Environmental justice, 
outreach, community engagement.

• DATA ANALYTICS: GIScience, demography, 
geostatistics.

https://carbonsolutionsus.sharepoint.com/sites/CarbonSolutions/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite%2FCV%5FJeffBennett%2Epdf&parent=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite&p=true&ga=1
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LEADERSHIP

 Jonathan Ogland-Hand

• Education

• PhD: Environmental Science | OSU

• MS: Environmental Science | OSU

• BS: Mech. Engineering | Valpo

• Professional

• CARBON SOLUTIONS | 2021- | Director of Energy 
Systems Analysis

• ETH Zurich | 2019–2021 | Postdoc

• Lawrence Livermore National Lab | 
Summer Student | Summer 2015

• Research

• ENERGY SYSTEM MODELING: Capacity 
expansion, Dispatch, Dynamic Programming.

• TECHNO-ECONOMIC ASSESSMENT: CCS, 
geothermal, energy storage

• CCS: CO2 Storage, carbon dioxide removal.

• RENEWABLE ENERGY INTEGRATION: CPG, 
energy storage.

https://carbonsolutionsus.sharepoint.com/sites/CarbonSolutions/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite%2FCV%5FJonathanOgland%2DHand%2Epdf&parent=%2Fsites%2FCarbonSolutions%2FShared%20Documents%2FHR%26Reference%20Documents%2FCVs%2FLinkedToWebsite&p=true&ga=1
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BACKGROUND

 Key People

• Staffing
• 25 employees.

• Background
• 13 PhDs.

• Geoscience, 
Engineering 
(Chemical, Civil, 
Electrical, Environ-
mental, Mechanical, 

Petroleum), Geology, 
Computer Science, 
Policy Analysis, 
Geography, Econ-
omics...

Eric Schroeder

Finance & 

Administration

Daniel 

Rodriguez

LCA, GIScience

Kat Sale

Chemical 

Engineering

Jonathon 

Prehn 
GIScience

Monica 

Hernandez-Lara
Business 

Management

Kevin Ellett
Geoscience,

Reservoir 

Simulation

Jeff Bennett
Engineering, LCA, 

Software 

Development

Benjamin 

Adams
Mechanical 

Engineering

Richard 

Middleton
CEO, Science 

Leader

Bjorn Brooks
Climatology, 

Geology

Juan C. 

Duque 
Spatiotemporal 

Analysis

Chris 

Gilhooley
GIScience, Urban 

Planning 

Andrew

Harrison
Economics

Jonathan 

Ogland-Hand
Energy Systems, 

TEA, Software

Marcos Miranda
Infrastructure 

Optimization

Erin Middleton

Energy Equity & 

Env. Justice

Peter Johnson

Geoscience, 

Reservoir 

Simulation

Amy Jordan

Hydrogeology, 

Software 

Development

Qasim Mehdi
Env. Justice, Env. 

Policy & 

Engineering

Carl Talsma

Software 

Engineering

Chris Upchurch
Transportation 

Planning, 

Optimization

Jacqueline 

Taylor
Environment, 

Policy 

Tracey Ziev 
Mechanical 

Engineering
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SIMCCSPRO

 Award-winning CCS Science & Software

• Company foundation
• Founded on award-winning CCS science & software.

• SimCCSPRO

• Decision-support framework for designing CO2 
capture, transportation, & storage (CCS) infrastructure.

• Industry- & research-leading CCS infrastructure tool.

• Dozens of scientific papers, thousands of citations.

• Two R&D 100 Awards (2019).

• Decision discovery & support
• Integrated capture, transport, & storage economics.

• End-to-end techno-economic assessment (TEA).

• Policy analysis.

• System-wide life cycle assessment (LCA).

• CARBON SOLUTIONS

• Leveraging decades of carbon research to help 
industry, stake-holders, and the Nation develop 
carbon solutions.
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SIMCCSPRO

 SimCCS Software

• SimCCSPRO (system analysis)

• Decision support across the 
CCS value chain.

• Leading sub-models for CO2 
capture, transport, & storage.

• CO2NCORD (capture)

• Dynamic, customizable CO2 
capture database.

• 10,000+ sources.

• CostMAPPRO (transport)

• Advanced, multiscale, multi-
attribute pipeline routing.

• SCO2T
PRO (storage)

• World’s most advanced & 

accurate tool for dynamic CO2 
storage & costs.
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SIMCCSPRO

 CCS Decision Support

• Integrated CCS assessment
• Simultaneously understand capture, transport, & 

storage of CO2. 

• Capture
• CO2 emissions, capturable CO2, CO2 purity by 

multiple streams, economics over space & time.

• Transport
• ROUTES: Potential routes considering multi-

dimensional geographies. 

• PIPELINES: Capacities, trunklines to aggregate 
CO2, economics (capital, fixed & variable O&M).

• Storage:
• STORAGE: Identify ideal sites, dynamic CO2 

injection & storage, life-time reservoir costs 
(injection, storage, & PISC). 

• UTILIZATION: Oil, shale gas, geothermal, & 

materials.
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COMPANY PROJECTS & CAPABILITIES

 CO2NCORD

• Description
• SOFTWARE: Most advanced 

screening-level CO2 capture 
database.

• Motivation
• Rapidly characterize 

individual CO2 sources.

• Directory of CO2 
opportunities.

• Customer discovery
• Capture technologies.

• Investment banks.

• Technology companies.

• CO2 storage.

• Government/NGOs.
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COMPANY PROJECTS & CAPABILITIES

 CostMAPPRO

• Description
• SOFTWARE: Most advanced 

screening-level CO2 trans-
portation & routing model (or 
any pipelines, transmission 
lines).

• Motivation
• Identify corridors that balance 

connectivity, cost, environ-
mental impact, community 
engagement, and landowners.

• Customer interaction.

• Identify multiple routes.

• Customer discovery
• Utilities.

• CCS projects.

• Oil & gas.

• Government/NGOs.
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COMPANY PROJECTS & CAPABILITIES

 SCO2T
PRO

• Description
• SOFTWARE: Most advanced 

screening-level CO2 storage 
model & database.

• Motivation
• Capture complex CO2 storage 

with fast-running models.

• Rapidly characterize 
individual storage reservoirs. 

• Regional/national assessment 
of CO2 storage potential.

• Customer discovery
• CCS projects.

• CO2 facilities.

• Investment banks.

• Government/NGOs.
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COMPANY PROJECTS & CAPABILITIES

 MRV Plan Development & Class VI Well Support

• Monitoring, Reporting & Verification (MRV)
• PIÑON MIDSTREAM: End-to-end development—data, 

simulation, writing—of the MRV plan.

• Geological framework development.

• Reservoir modeling to delineate the Maximum 
Monitoring Area (MMA) & Active Monitoring Area 
(AMA).

• Geological review of local stratigraphy.

• Additional team of industry-leading consultants 
experienced with MRV plans support.

• Class VI Well simulation & support
• Multiple industry clients.

• In-house SCO2T
PRO tool to assist with site screening.

• Expert hydrogeologists developing reservoir models 
using models (e.g., STOMP, TOUGH, FEHM) to 
simulate the injection & migration of CO2.

• Reservoir model results delineate the Area of Review 
(AoR) for Class VI Well applications. Example Delineation of Area of Review and AMA/MMA 

Source: https://www.epa.gov/ghgreporting/subpart-rr-geologic-sequestration-carbon-dioxide
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COMPANY PROJECTS & CAPABILITIES

 Class VI Well Support

• Class VI Applications
DIRECT SKILLS

• Management of application.

• Geological framework development.

• Reservoir modeling to delineate the Maximum Monitoring 
Area (MMA) & Active Monitoring Area (AMA).

• Social Licensing

INDIRECT SKILLS

• Additional team of industry-leading consultants 
experienced with MRV plans support.

• Field characterization (collecting and processing wellbore 
and seismic data)

• Phase 1a Simulations
• Easily Deployable

• Simulation results ready in a matter of minutes

• Accounts for primary features (e.g., depth, 
petrophysical properties dipping angles) 

• Cost estimate with you now on adding coupled 
wellbore model.

• Basis for Class-VI quality models

30 years (end of injection):

50 years (20-yrs post injection):
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COMPANY PROJECTS & CAPABILITIES

 Climate & Policy Engagement: Interactive Maps, Analysis, & Visualization

• Capabilities
• Policy analysis.

• Lifecycle assessment.

• Cross-sector 
decarbonization strategy.

• Advanced GIS analysis & 

cartography.

• Graphic design.

• Interactive media.

• Online map applications.

• Web calculators.

• Interactive visualizations.

• Software development.

• Javascript, Python, R, 
C#, HTML/CSS.

• Leaflet, ArcGIS Online.
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COMPANY PROJECTS & CAPABILITIES

 Life Cycle Assessment (LCA)

• Goal
• FULL LCA: Quantify environmental impact of low-

carbon energy systems.

• METRICS: Carbon intensity or global warming 
potential, water use, energy use, land use. 

• GHG Reporting: Greenhouse gas (GHG) emission 
reporting.

• Examples: Power plants with CCS, bioenergy with 
CCS (BECCS) for power & fuels. 

 

• Approach
• Custom: Customer-specific Excel-based models.

• EXISTING TOOLS: OpenLCA.

• DATA: Build models published & available data.

• Uncertainty: Use tools such as Oracle Crystal Ball to 
quantify the impact of model assumptions.

• BEST PRACTICES: Follow best practices outlined in ISO 
14040 and ISO 14041.

Life Cycle Assessment of BioEnergy with Carbon Capture and Storage
Source: Bennett et al. 2021 https://doi.org/10.1016/j.ijggc.2021.103468

https://doi.org/10.1016/j.ijggc.2021.103468
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COMPANY PROJECTS & CAPABILITIES

 Negative CO2 Emission Roadmap (NECTAR): CDR Removal Siting Tool

• Goal
• Provide quantitative geospatial data to 

guide CDR siting

• Current technologies of focus: 

• High-temperature direct air capture

• Low-temperature direct air capture

• Bioenergy CCS (BECCS)

• Example Capabilities
• DAC performance as a function of 

weather

• Quantity and carbon footprint of heat

• Geothermal

• Heat pumps

• Waste-heat

• Concentrated solar

• Biomass availability and cost

• Include (yes/no) disadvantaged 
communities?

CO2 Captured by High-temperature DAC [Mt/yr] 

(Yellow is High, Purple is Low)
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COMPANY PROJECTS & CAPABILITIES

 SimWINDPRO: Software to Support Wind & Transmission Siting

• Wind siting
• Wind resources represented by 

capacity available & average capacity 
factor.

• Costs based on NREL annual 
technology baseline.

• Transmission routing
• Applies CostMAPPRO to optimally route 

transmission lines.

• Uses trends based on historic costs to 
represent transmission costs.

• Energy Equity & Env. Justice
• Include/exclude wind sites based on 

user-specified categories:

• Historic fossil fuel communities.

• Site Renewables Right.

• Grid connection
• Supply to demand centers or 

substations.

Legend

       Unused wind resource site         Constructed wind farm         

       Unused demand center              Connected demand center        

       Constructed transmission
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COMPANY PROJECTS & CAPABILITIES

 Hydrogen Economy & Infrastructure

• Hydrogen Planning
• Hydrogen & carbon hubs 

planning. 

• CO2 storage develop-
ment.

• Lifecycle assessment.

• H2 & CO2 pipelines. 

• Fuel & feedstock 
switching.

• Projects
• #1: Interactive hydrogen 

economy atlas that supports 
net zero goals & the 
advancement of 
environmental justice.

• #2: Identify facility-level 
hydrogen switching opp-
ortunities that balance 
carbon intensity, econ-
omics, & environmental 
justice.An Atlas of Carbon and Hydrogen Hubs for United States Decarbonization : 

https://scripts.betterenergy.org/CarbonCaptureReady/GPI_Carbon_and_Hydrogen_Hubs_Atlas.pdf
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