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• For over 25 years we have been:

• Conducting studies in on geological storage, retention and monitoring of CO2 in the 
deep subsurface

• Educating the public about the process of geological CO2 storage, the risks and 
mitigation measures associated with carbon capture and storage deployment

• Enabling  the private sector to develop a viable industry to store CO2 in the Gulf of 
Mexico, across the U.S., and globally
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Evolution of GCCC Project Experience 

SECARB Demonstration Project in 

Mississippi

Hastings 

Project

Frio Brine Storage 

Pilot 2004
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U.S. DOE Regional Carbon Sequestration 
Partnership Program 

• Since 1997, evolution of 
testing  has been 
replicated in 7 regions in 
the U.S. to prove up 
storage resources in the 
country and develop 
sound monitoring and 
environmental practices.

U.S. Department of Energy’s Carbon Storage program 



Pro-CCS 
policy under 
Biden 
created a 
2-fold 
increase in 
projects

Tip MeckelSource: EIA, EPA, Joint Committee on Taxation, Inflation Reduction Act, Bloomberg NEF. Note: Left-hand chart only captures tax credits and incentives, not grant programs or loans. CCUS is carbon capture, 

utilization and storage.



October 4, 2024

Over 55 publicly 

announced 

storage projects 

and over 45 

publicly 

announced 

capture projects
Announced storage project

Announced capture project

Project data sources: EPA Class VI tracker, LA DNR, DOE 

announcements, press releases, company websites, IHS Enerdeq, 

Geology: USGS

Courtesy of Alex Bump



Community Backlash – Lake Maurepas 
Louisiana
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Stakeholder Perception Challenges
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Putting geologic 

scales into 

perspective

Time

Mass

Volume

Understanding 
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mechanisms
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Trapping 

Mechanisms

“Hollywood” 

view of risk

Socio-emotional 

issues

Technical 
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Anti-fossil 
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Lack of trust 

in industry



Learning #1

• Get ahead of your projects by EDUCATING communities 
about the facts of CCS before it reaches their backyards.

• People should feel informed, safe, and even proud to host 
these projects!

• Involving stakeholders in monitoring is a powerful tool! 
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GCCC on Outreach Overdrive
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State legislature

Information Booths

Regulators

Summer Schools

International Governments
MediaPublic

UNFCCC

Teachers and STEM exercises



CCS Education Outreach

• Assess 

Challenges

• Share Expertise

• Public 

Engagement

Hovorka and Luciano

https://gccc.beg.utexas.edu/research/txla-cmc
Join the 

“phonebook”

Hands-on STEM Exercise 
 

Is Our Water Safe?  
Investigating CO₂ Leaks Using Chemistry and the Carbon Cycle 

 
Katherine Romanak 

May 2025 

• Data collection & 

sharing

• STEM curricula 

development

https://gccc.beg.utexas.edu/research/txla-cmc


How Can We Use Environmental 
Monitoring?

• Environmental monitoring connects the public to the project.

• It answers key questions: Is it safe? Could it leak? What happens if it 
leaks?

• Involving the public in the science of monitoring builds 
understanding.

• Participation fosters a sense of ownership.

• It empowers communities to take an active role.

• Simple, transparent methods build trust
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What is Environmental Monitoring? 

Shallow Subsurface –
Assurance that no 
unwanted outcomes are 
happening to environment

1. Routine surveillance for 
signs of leakage

2. Attribute the source of 
any anomalies – leakage 
or natural change? 

3. Quantify leaks to 
atmosphere

Soil zone



CO2 Attribution

15

Walking traverses over gas vents at Latera with 

the ground surface measurement system 

(infrared analyzer) measuring CO2 

concentrations (Jones et al. 2009)

Weyburn soil-gas grid: 14 km2, 200 m spacing. Jones et al., 

2006, Soil Gas Monitoring at the Weyburn Unit in 2005

In-situ  CO2 produced by soil organisms Volcanic CO2 coming from depth



Process-Based Soil Gas Ratios
• Uses simple gas 

relationships to identify 
processes.
• Biologic respiration
• Methane oxidation
• Dissolution
• Leakage

• No need for years of 
background

• One time characterization

• Method can be applied in 
any environment regardless 
of variability
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Romanak et al., 2014, International Journal of Greenhouse Gas Control, 30, 42-57

Romanak et al., 2012, Geophysical Research Letters, 39 (15).



Process-Based Example 

• Uses geochemical 
relationships to identify 
key processes rather than 
concentration 
comparisons 
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Leakage



Case Study- 2011 Kerr Leakage 
Allegation

• IEAGHG Weyburn CO2 Monitoring 
and Storage project, Saskatchewan 
Canada

• Perceived environmental change was 
blamed on the CO2 storage project

• Protocols for responding to 
stakeholder concerns were not in 
place

• Unexperienced consultant wrongly 
attributed leakage
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Negative Media Storm



Process-based Attribution

Natural Signal Leakage Signal



Leakage Allegation Discounted

“In a media release, 
Ecojustice lawyer Barry 
Robinson, who represented 
the Kerrs, accepted the IPAC-
CO2 study’s findings while 
emphasizing its necessity, 
saying that “without a full 
scale investigation, it has 
been impossible until now to 
rule out CO2 contamination.”



Learning #2

• Environmental change resulting from 

climate change will cause stakeholders 

to question the storage project

• When CCS is fully deployed, 

responding to stakeholders concerns 

may be our main activity. 

• Develop fast accurate stakeholder-

friendly methods with clear thresholds 

• Methods that are easily communicated 

to stakeholders are needed



Ratios Providing “User-Friendly” Monitoring

• Respiration line as a universal trigger 
point

• No need for years of baseline- only 
need a one-time characterization.

• Easy to explain and engage 
stakeholders

• Instant data reduction and graphical 
analysis 
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Leakage Field

Katherine Romanak BEG



Denham Springs Sharks
Samsung Solve For Tomorrow STEM Team 
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The school children identified 

the need to involve their 

community in monitoring so 

they developed a tool!



Summary and Recommendations

• Get ahead of your projects by EDUCATING communities about the facts of CCS before it reaches 
their backyards. Using STEM curriculum is currently proving to be impactful

• Both technical (how it works) and socio-emotional challenges (trust and community benefits) 
should be addressed. 

• Regulations require environmental monitoring for leakage detection, but attribution is extremely 
important and complex and needed to respond to concerns.

• Involving stakeholders in monitoring is a powerful tool! 

• Environmental changes resulting from climate change may cause stakeholders to question the 
storage project. A protocol should be in place before a project begins for responding to 
stakeholder concerns. 

• Develop fast accurate stakeholder-friendly methods with clear thresholds that are easily 
communicated to stakeholders

• A process-based soil gas approach is an excellent tool for engaging stakeholders in monitoring 
because it is inexpensive, simple to understand with transparent methods.  
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Thank You

Katherine Romanak
Gulf Coast Carbon Center

Bureau of Economic Geology
The University of Texas at Austin

katherine.romanak@beg.utexas.edu

http://www.beg.utexas.edu/gccc/
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