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WHAT WE WILL DISCUSS
Section 1: Introduction to CCS, Tip’s experience, and CCS Landscape on the Gulf Coast
• Sources of public information (EPA hearing, DOE projects, Conferences)

Section 2: How big is the underground CO2 warehouse?
• Geology and CO2 Pressure and Plumes
• Risks

Section 3: What happens during the development planning and execution?
• Permitting - timing, wells, pipelines, facilities
• Development – What could it look like? Rigs and traffic
• Operations - leasehold is bigger than the (sub)surface impact

Section 4: Status of Legislation in Texas and Louisiana
• Surface vs. Mineral Owners
• Primacy for Permitting; Long Term Liability; Eminent Domain

Q&A After Each Section
Engage directly with Tip Meckel to ask your pressing questions after each topic.
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The Gulf Coast Carbon Center (GCCC)
• Largest research group devoted to the topic in the US; globally recognized.

• Applied Research – 1-3 year outlook
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globally
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We have already ‘done’ a lot of CCS!
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63 sq mi

BAYOU BEND PROJECT

First Offshore CCS Project 

Developed in US
Chevron, Equinor, TotalEnergies

Stratigraphic 

Test Well 

Completed 
GLO LEASE 2022

upper Texas coast

1,400 

square 

miles

GLO CCS 

Lease Round 2023



Krevor, S., de Coninck, H., Gasda, S.E. et al. Subsurface carbon dioxide and hydrogen storage for a sustainable energy future. Nat 
Rev Earth Environ 4, 102–118 (2023). https://doi.org/10.1038/s43017-022-00376-8
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Injection Pressure
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CO2 Static Capacity (Saturated Pore Volume)
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MCO2= BRV * N:G * φ * ρCO2 res * SE

Terms

• MCO2 = Mass of CO2 

• BRV = Bulk Rock Volume (area x reservoir thickness)

• N:G = Net:Gross

• φ = Porosity

• ρCO2 res = density of CO2 at reservoir conditions

• SE = Storage Efficiency



3D Reservoir Modelling

• 3D geologic model: 1,8884,610 grid blocks (upscaled version)

• Based on Southern LA Miocene

• CO2 injection:  12 years, total injected CO2~ 12 Mt, 100 years post-injection

Bump et al, 2023



Modelled CO2 Saturation

CO2 saturation

100 years post-injection

CO2 saturation in a 2D section

CO2 saturation

CO2 saturation in a 2D section

End of injection

Bump et al, 2023

3D view of CO2 plume 
3D view of CO2 plume 



Injection into Heterogeneous Sand
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Trevisan, 2016







Integrity of old casing1940’s J-40 casing 











Injection Well Permitting

• EPA Class II – CO2 used for enhanced oil recovery (EOR).

• EPA Class VI – CO2 injected for storage/disposal.

• State Primacy

https://cdrlaw.org/ccus-tracker/

https://cdrlaw.org/ccus-tracker/






EPA Class VI Program: https://www.epa.gov/uic/class-vi-wells-used-geologic-sequestration-carbon-dioxide

https://www.epa.gov/uic/class-vi-wells-used-geologic-sequestration-carbon-dioxide
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Railroad Commission map data: 

https://rrc.texas.gov/resource-center/research/gis-viewer/

https://rrc.texas.gov/resource-center/research/gis-viewer/
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Land Ownership Aspects

• CCS is very different than agricultural carbon programs; different agreements.

• The SURFACE OWNER is the owner of the subsurface pore space, and therefor CO2 storage rights.

• The Texas Supreme Court has held that reservoir, or pore space ownership rests in the 
surface owner as a matter of law Lightning Oil Company v. Anadarko E&P Onshore, LLC, 520 
S.W.3d 39 (Tex. 2017)

• The MINERAL OWNER owns the minerals in the pore space. 

• Severed estates?

• CCS projects are large: include pressure and CO2 extent.

• Class VI wells are preceded by Class V Characterization wells.

• All permitting is through either EPA or State Agency (RRC for TX expected) under the Safe 
Water Drinking Act.

• Main objective is protection of Underground Sources of Drinking Water (10,000 TDS)

• Area of Review is based on extent of pressure that can impact lowermost USDW.
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What could this look like on my property?
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Wireline Well Logging
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Texas provides for the state to assume 

liability for the period after well closure, but 

only with regard to offshore storage 

sites. The Texas School Land Board takes 

title and liability relating to the CO2 in the 

storage facility once permanent storage is 

verified and applicable regulations are 

complied with. Tex. Health & Safety Code §

382.508 (2009);

Long-term Liability

https://statutes.capitol.texas.gov/Docs/HS/htm/HS.382.htm


TEXAS RESPONSIBILITY FOR LONG-TERM 
STORAGE OF CARBON DIOXIDE.

• Sec. 124.003. APPLICATION FOR TRANSFER OF TITLE AND CUSTODY TO THE STATE – Certificate of Closure. 
State has 60 days to respond or approve.

• APPROVAL Conditions:

• Waiting period of at least 10 years after receiving certificate.

• Commission may require less than a ten-year waiting period under Subsection (b)(1)

• Operator in full compliance (Section 27.047(1) (I)

• Stored carbon dioxide and geologic storage facility are stable and not expected to endanger USDW;

• Fee - Section 124.005 – additional per-ton fee into Trust Fund for addressing Section 124.003(d)(8)

• Amount that is commensurate with obligation reasonably expected to be incurred by the state.

• All responsibility and potential liability associated with stored CO2 and the geologic storage facility is 
transferred to the state.

• Release from regulatory requirements and liability.

• Release of any remaining performance bond or other financial security.

• State shall assume responsibility to monitor until federal government assumes responsibility.



TEXAS INTEGRATION OF PORE SPACE FOR 
DEVELOPMENT OF A GEOLOGIC STORAGE 
FACILITY 

• Protect correlative rights, conserve natural resources, enforce compliance with state and federal law to 
facilitate and optimize energy resources, including pore space for sequestration.

• Pore space owner may integrate its interests

• Owners who do not agree to integrate – storage operator or pore space owner can file an application 
with Commission requesting an order for the integration

• Hearing within 60 days

• will not endanger or injure any oil, gas, or other mineral formation in any material respect (or has 
been addressed in arrangement)

• 60% owner agreement or consent; fair and reasonable offer; equitably compensated for the 
appurtenant and reasonable use of the pore space and surface. 

• Surface estate is owner of pore space; Existing relationships between surface and mineral estate 
unchanged.

Representative Drew Darby:

House Committee on Energy Resources 

Vice-Chair of The Energy Council
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State Texas

Class II State Primacy
Texas's Class II well program obtained primacy in 1982 and is administered by the Texas Railroad Commission. 47 Fed. Reg. 17488 (1982)

Class VI State Primacy

Recently-passed HB 1284 gave the Texas Railroad Commission sole jurisdiction over carbon sequestration wells and required the Railroad Commission to seek 

primacy. Texas is preparing its application while actively consulting with the EPA. Tex. H.B. 1284 (2022)

Pore Space Ownership
The Texas Supreme Court has held that reservoir, or pore space ownership rests in the surface owner as a matter of law Lightning Oil Company v. Anadarko E&P 

Onshore, LLC, 520 S.W.3d 39 (Tex. 2017)

Pore Space Unitization
The RRC is tasked with regulating geologic storage of anthropogenic CO2, to the extent that Texas has jurisdiction over such injection and storage. 16 Tex. Admin. 

Code § 5.101, et seq.

State Lands Available No applicable law or regulations were located.

Ownership Of Injected CO2

Texas provides for the state to assume liability for the period after well closure, but only with regard to offshore storage sites. The Texas School Land Board takes 

title and liability relating to the CO2 in the storage facility once permanent storage is verified and applicable regulations are complied with. Tex. Health & Safety 

Code § 382.508 (2009);

Liability For Carbon 

Storage

On the date the Texas School Board acquires the right, title, and interest in stored CO2, the producer of the carbon dioxide is relieved of liability for any act or 

omission regarding the carbon dioxide in the carbon dioxide repository. However, the producer remains liable for any act or omission regarding the generation of 

stored carbon dioxide performed before the carbon dioxide was stored. TEX. HEALTH & SAFETY CODE § 382.508 (2009)

Subsurface Trespass

Both surface and mineral owners or lessees may bring subsurface trespass claims. A subsurface trespass claim requires a demonstration of actual injury; simple 

drainage of oil and gas from fracturing does not constitute actionable injury. Regency Field Servs., LLC v. Swift Energy Operating, LLC, 622 S.W.3d 807, 820 (Tex. 

2021); Coastal Oil & Gas Corp. v. Garza Energy Tr., 268 S.W.3d 1 (Tex. 2008); Lightning Oil Co. v. Anadarko E&P Onshore, LLC, 520 S.W.3d 39 (Tex. 2017).

Injected Volume 

Certification

The Texas Railroad Commission requires a semi-annual report containing the volume injected into a class II well. 16 Tex. Admin. Code § 5.207(a)(2) (2022).

Administrative Agency The Texas Railroad Commission oversees intrastate CO2 pipeline siting. 16 Tex. Admin. Code § 8.1 (2020).

Eminent Domain

Texas authorizes the use of eminent domain powers for common carrier pipeline operators to “enter on and condemn the land, rights-of-way, easements, and 

property of any person or corporation necessary for the construction, maintenance, or operation of the common carrier pipeline." TEX. NAT. RES. CODE ANN. §

111.002(6) (2019).

Stakeholder Engagement
Texas Pipeline Awareness performs education, outreach, and safety services regarding pipelines in general for the affected public and other stakeholders. 49 CFR 

192.616; 49 CFR 195.440

Great Plains Institute State Legislative Tracker: 

https://carboncaptureready.betterenergy.org/state-legislation/

https://archives.federalregister.gov/issue_slice/1982/4/23/17486-17489.pdf
https://capitol.texas.gov/tlodocs/87R/billtext/html/HB01284I.HTM
https://law.justia.com/cases/texas/supreme-court/2017/15-0910.html
https://www.law.cornell.edu/regulations/texas/16-Tex-Admin-Code-SS-5-101
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.382.htm
https://statutes.capitol.texas.gov/Docs/HS/htm/HS.382.htm
https://www.leagle.com/decision/intxco20210507817
https://casetext.com/case/coastal-oil-v-garza-energy-trust
https://casetext.com/case/lightning-oil-co-v-anadarko-ep-onshore-llc-6
https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=16&pt=1&ch=5&rl=207
https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=16&pt=1&ch=8&rl=1
https://statutes.capitol.texas.gov/Docs/NR/htm/NR.111.htm
https://tx.pipeline-awareness.com/home/
https://carboncaptureready.betterenergy.org/state-legislation/


LOUISIANA
CURRENT BILLS & STATUS (06/12/2024)

BILL NAME STATUS

HB   73: Authorize parish tax levy Original text, First reading 03/11

HB 169: Limits payment for non-economic 

damages

Signed 06/03 by the Governor. Becomes Act No. 

415

HB 276: Compliance with local land use & zoning Original text, first reading 03/11

HB 280: Prohibits structures above Lakes 

Maurepas 

Original text, First reading 03/11

HB 389: Moratorium below lakes Maurepaus etc. Original text, First reading 03/11

HB 492: Eminent domain provisions Sent to the Governor for executive approval 06/04

HB 516: Additional Requirements for CCS projects Sent to the Governor for executive approval 06/04

HB 696: Authorizes CCS unitization Becomes HB 966; Sent to the Governor for 

executive approval 06/04

HB 729: Repeals expropriation/eminent domain Original text, First reading 03/12



LA HB 492: Eminent domain provisions
• Property located in Louisiana may be expropriated for the transportation of carbon dioxide for 

underground injection in connection with such projects located in Louisiana or in other states or 
jurisdictions (provisions in R.S. 30:1107(A))

• Including but not limited to surface and subsurface rights, mineral rights, and other property 
interests necessary or useful for the purpose of constructing, operating, or modifying a carbon 
dioxide storage facility

• R.S. 30:1108(B)(2) must be applicable

• ‘certificate of public convenience and necessity’

• commissioner shall issue a certificate of public convenience and necessity or a certificate of 
completion of injection operations

• No forced ‘common carrier’ or ‘public utility’ status.



LA HB 492: Eminent domain provisions
• The exercise of eminent domain or expropriation powers under this Section shall not allow for the 

expropriation of reservoir storage rights for geologic storage.

• Except if R.S. 30:1108(B)(2) is applicable: Caldwell Parish.

• The exercise of the right of eminent domain granted in this Section may prohibit persons 
having the right to do so from drilling through the storage facility located in Caldwell Parish 
only when the following requirements are satisfied…

• The exercise of the right of eminent domain granted in this Chapter shall not prevent persons having 
the right to do so from drilling through the storage facility in such manner as shall comply with the rules 
of the commissioner issued for the purpose of protecting the storage facility against pollution or 
invasion and against the escape or migration of carbon dioxide.



LA HB 696: Authorizes CCS unitization

• The Commissioner upon the application of a proposed storage operator is authorized and empowered 
to enter an order requiring the unit operation of a reservoir or portion thereof for geologic storage. 

• The commissioner shall have the right to unitize, pool, and consolidate all separately owned tracts 
and other property interests within the portion of the proposed reservoir sought to be used for 
storage.

• Proposed storage reservoir meets the requirements of R.S. 4 30:1104© - CoC

• At the time of the hearing, at least three-fourths of the owners of the total undivided interest in the 
storage unit regardless of the number of individual owners thereof and not based on three-fourths of 
the total number of individual owners in the storage unit.

• Fair and equitable compensation to any owner with an interest (methodology)
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State Louisiana

Class II State Primacy Louisiana's Class II well program obtained primacy in 1982 and is administered by the Louisiana Office of Conservation. 47 Fed. Reg. 17487 (1982)

Class VI State Primacy Louisiana submitted its application for Class VI primacy in 2021. It remains under review by EPA as of December 2022. No applicable law or regulations were located.

Pore Space Ownership

Louisiana case law appears to follow the proposition that the surface owner also owns title to the subsurface (see, e.g., Boudreaux v. Jefferson Island Storage & Hub, 255 F.3d 271 (5th Cir. 2001); Nunez v. Wainoco Oil & 

Gas Co., 488 So. 2d 955 (La. 1986); Gliptis v. Fifteen Oil Co., 204 La. 896, 904 (1944)), though the extent of this right may be unsettled. See Hall. Boudreaux v. Jefferson Island Storage & Hub, 255 F.3d 271 (5th Cir. 

2001); Nunez v. Wainoco Oil & Gas Co., 488 So. 2d 955 (La. 1986); Gliptis v. Fifteen Oil Co., 204 La. 896, 904 (1944); Keith B. Hall, Hydraulic Fracturing: If Fractures Cross Property Lines, Is There an Actionable Subsurface 

Trespass, 54 Nat. Resources J. 361 (2014).

Pore Space Unitization No applicable law or regulations were located.

State Lands Available No applicable law or regulations were located.

Ownership Of Injected CO2
Upon the issuance of the certificate of completion of injection operations (by default within ten years after the cessation of storage injection operations), ownership to the remaining project, including the stored carbon 

dioxide, transfers to the state. La. Stat. Ann. § 30:1109

Liability For Carbon Storage

Upon the issuance of the certificate of completion of injection operations (by default within ten years after the cessation of storage injection operations), Louisiana law releases the storage operator, all generators of any 

injected carbon dioxide, all owners of carbon dioxide stored in the storage facility, and all owners otherwise having any interest in the storage facility from any and all duties or obligations under the Louisiana Geologic 

Sequestration of Carbon Dioxide Act and any and all liability associated with or related to that storage facility which arises after the issuance of the certificate of completion of injection operations. La. Rev. Stat. §

30:1109.

Subsurface Trespass

No statutes in Louisiana create a cause of action for subsurface trespass, but Louisiana case law on trespass generally recognizes the landowner’s ownership of the subsurface and the Louisiana Supreme Court has 

considered subsurface trespass actions on several occations. For example, in Gliptis v. Fifteen Oil Co., the Court found that a defendant’s drilling operations had constituted a subsurface trespass, stating that certain 

drilling deviations may result in subsurface trespass whether or not "the deviation is normal or whether it is brought about by intentional controlled directional drilling." But see, e.g., Boudreaux v. Jefferson Island Storage & 

Hub, 255 F.3d 271 (5th Cir. 2001) (dismissing alleged trespass due to inability to show damages, but seeming to acknowledge landowner's rights in pore space beneath the surface); Nunez v. Wainoco Oil & Gas Co., 488 

So. 2d 955 (La. 1986) (holding that the existence of a compulsory drilling unit altered the rules for subsurface trespass, but generally adhering to the proposition that a landowner owns the subsurface below his 

land) Gliptis v. Fifteen Oil Co., 204 La. 896, 904 (1944); Boudreaux v. Jefferson Island Storage & Hub, 255 F.3d 271 (5th Cir. 2001); Nunez v. Wainoco Oil & Gas Co., 488 So. 2d 955 (La. 1986).

Injected Volume Certification

Class II well operators are required to file monthly reports on injected volumes with the Department of Natural Resources. Under the Louisiana Geologic Sequestration of Carbon Dioxide Act and as described in Louisiana's 

application for Class VI primacy, Class VI well reporting and monitoring duties will be allocated to the Office of Conservation, which will require operators to 1) submit monthly injected volume reports and 2) implement 

continuous recording devices to monitor injection volumes. Upon any conveyance of a Class VI well, each owner or operator must include a notation on the deed indicating the volume of fluid injected, the injection zone or 

zones into which it was injected, and the period over which injection occurred. La. Rev. Stat. § 30:1104; Class VI Primacy Application

Administrative Agency
The Commissioner of Conservation regulates the development and operation of storage facilities and pipelines transmitting carbon dioxide to storage facilities. Yet, the Office of Conservation website currently provides hat 

the Louisiana Public Service Commission oversees all aspects of pipeline siting generally. La. Rev. Stat. Ann. § 30:1104.

Eminent Domain

The Louisiana Geologic Sequestration of Carbon Dioxide Act sets forth eminent domain laws for operation and transportation of CO2 to storage facilities. Storage operators seeking to exercise eminent domain and surface 

and subsurface rights must first obtain a permit and a certificate of public convenience from the Commissioner of Conservation. The operator must then (among other requirements) conduct an appraisal and offer the 

affected property owner(s) a specific amount not less than the value of the lowest appraisal received. Finally, the operator may initiate proceedings in the district court of the parish in which the property is situated. La. Rev. 

Stat. §§ 30:1108; 19:2.2; 19:2.1.

Stakeholder Engagement The Pipeline Association of Louisiana performs education, outreach, and safety services regarding pipelines in general for the affected public and other stakeholders. 49 CFR 192.616; 49 CFR 195.440

Great Plains Institute State Legislative Tracker: 

https://carboncaptureready.betterenergy.org/state-legislation/

https://archives.federalregister.gov/issue_slice/1982/4/23/17486-17489.pdf
http://www.dnr.louisiana.gov/assets/OC/im_div/uic_sec/FinalClassVIUSEPAPrimacyApplication.pdf
https://casetext.com/case/boudreaux-v-jefferson-island-storage-hub
https://casetext.com/case/nunez-v-wainoco-oil-gas-co
https://casetext.com/case/gliptis-v-fifteen-oil-co
https://digitalrepository.unm.edu/nrj/vol54/iss2/6/
https://law.justia.com/codes/louisiana/2011/rs/title30/rs30-1109/
https://law.justia.com/codes/louisiana/2011/rs/title30/rs30-1109/
https://casetext.com/case/gliptis-v-fifteen-oil-co
https://casetext.com/case/boudreaux-v-jefferson-island-storage-hub
https://casetext.com/case/nunez-v-wainoco-oil-gas-co
http://legis.la.gov/legis/Law.aspx?d=670790
http://www.dnr.louisiana.gov/assets/OC/im_div/uic_sec/ClassVIPrimacyApplicationstamped.pdf
http://legis.la.gov/legis/Law.aspx?d=670790
http://www.legis.la.gov/Legis/Law.aspx?d=81786
https://law.justia.com/codes/louisiana/2011/rs/title30/rs30-1108/
http://www.legis.la.gov/Legis/Law.aspx?p=y&d=81785
https://la.pipeline-awareness.com/home/
https://carboncaptureready.betterenergy.org/state-legislation/


RESOURCES

• Gulf Coast Carbon Center: https://www.beg.utexas.edu/gccc/

• DOE-NETL CCS Newsletter: 
https://listserv.netl.doe.gov/scripts/wa.exe?SUBED1=SEQUESTRATION&A=1

• GCCSI: https://www.globalccsinstitute.com/

• CCUSMAP.COM

• EPA Class VI Program: https://www.epa.gov/uic/class-vi-wells-used-geologic-sequestration-
carbon-dioxide

• Railroad Commission map data: https://rrc.texas.gov/resource-center/research/gis-viewer/

• Great Plains Institute State Legislative Tracker: 
https://carboncaptureready.betterenergy.org/state-legislation/

• https://cdrlaw.org/ccus-tracker/

https://www.beg.utexas.edu/gccc/
https://listserv.netl.doe.gov/scripts/wa.exe?SUBED1=SEQUESTRATION&A=1
https://www.globalccsinstitute.com/
https://www.epa.gov/uic/class-vi-wells-used-geologic-sequestration-carbon-dioxide
https://rrc.texas.gov/resource-center/research/gis-viewer/
https://carboncaptureready.betterenergy.org/state-legislation/
https://cdrlaw.org/ccus-tracker/

