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Wyoming Class VI Primacy

• 2020: WY-DEQ becomes 

primary enforcement 

authority for Class VI

• 2010: Class VI finalized by 

EPA (permit class specific to 

geologic carbon storage)

• 1980: Class I, II, III and IV 

established by EPA. 

  (EOR: class II) 

• Class V: 1999

CHALLENGES

Permit application review

• Many applications 

submitted to WY-DEQ

Permit compilation

• Permit compilation is 

intensive

• No centralized repository 

for data required in permit 

applications

Underground Injection Control (UIC) Program

Well classes

L.J. Jackson, AAPG CCUS March 2025



Goals

• Develop a geotechnical database for Sweetwater 

County in Wyoming's Greater Green River Basin

Impacts

• Facilitate and expedite Class VI permit 

compilation and review

• Accelerate commercialization of CO2 storage hubs

→ reduce emissions from hard to mitigate                    

industrial sources & energy facilities

Data and map from Facility Level Information on GreenHouse gases Tool (FLIGHT) https://ghgdata.epa.gov/ghgp/main.do

LOCATIONS AND MAGNITUDES OF 

INDUSTRIAL GREENHOUSE GAS 

EMISSIONS IN WYOMING

Lead Institutions

• Center for Economic Geology Research 

    University of Wyoming

• Wyoming Department of 

    Environmental Quality

• Wyoming State Geological Survey
2022 GHG Emissions (Million Metric Tons CO2e) 
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• Template for 

other counties 

and basins

• Accelerate 

CCUS in 

Sweetwater 

County

Sweetwater

 County

1 2
3

1 Sweetwater 
(CarbonSAFE Phase III)

2 Rock Springs Uplift 
(CarbonSAFE Phase I)

3 Williams Echo 

Springs 
(CarbonSAFE Phase II)

Carbon storage hubs

L.J. Jackson, AAPG CCUS March 2025



Applicant: Frontier Carbon Solutions, LLC

Project Name: Sweetwater Carbon Storage Hub

Status: Issued December 14, 2023 Example images from an issued 

permit by applicant Frontier 

Carbon Solutions, LLC

Site characterization requirements for class VI permit

Sources: Wyoming Department of Environmental Quality https://deq.wyoming.gov/water-quality/groundwater/uic/class-vi/ L.J. Jackson, AAPG CCUS March 2025



Category Data

Formation tops

Aquifers characteristics

Well Logs

Core data

2D/3D Seismic surveys (maps only)

Formation tops

Aquifers characteristics

Water analysis

Well Logs

Core data

2D/3D Seismic surveys (maps only)

Aquifers characteristics

Baseflow/Recharge map

Literature*

(4) Surface Air and/or Soil Gas 

Monitoring Data

Core data

2D/3D Seismic surveys (maps only)

Formation tops

Water analysis

Aquifers characteristics

Bottomhole temperature

Well Logs

Faults

Geology / Lithologic description (literature)

Mineralogy (X-Ray Diffraction)

Pore Pressure (Drill-Stem Test)

(1) Geologic and Topographic Maps 

and Cross Sections

(2) Regional Hydrostratigraphy

(3) Regional Groundwater Flow

(5) Data on the Injection Zone(s)

Category Data

Faults

2D/3D Seismic surveys (maps only)

Formation tops

Bottomhole temperature

Water analysis

Aquifers characteristics

Well Logs

Faults

Geology / Lithologic description (literature)

Pore Pressure (Drill-Stem Test)

Geomechanical data

Core data

Mineralogy (X-Ray Diffraction)

Pore Pressure (Drill-Stem Test)

Core data

2D/3D Seismic surveys (maps only)

Formation tops

Aquifers characteristics

Well Logs

Faults

Geology / Lithologic description (literature)

Mineralogy (X-Ray Diffraction)

2D/3D Seismic surveys (maps only)

Faults

Seismic events map

(10) Information on Seismic History
Seismic events map

(8) Data on the Confining Zone(s)

(9) Information on Faults and 

Fractures

(6) Demonstration of Site Suitability

(7) Geomechanical and 

Petrophysical Information about the 

Confining Zone(s)

Data categories

* Categories are not finalized L.J. Jackson, AAPG CCUS March 2025



Data compilation

Seismic events

Source: Seismic Exchange

and line 

availability

Source for seismic events data: U.S. Geological Survey

Core data

Wyoming Oil and Gas Conservation Commission; 

U.S. Geological Survey Core Research Laboratory

Sources of data:

Porosity (φ) 

Permeability (k)

Grain density (ρ)

XRD mineralogy

Subsurface temperature

Lichtner et al (2021); Wyoming State Geological Survey; 

Wyoming Oil and Gas Conservation Commission

Sources of data:

Subsurface pressure

Wyoming Oil and Gas Conservation Commission

Sources of data:

Water analyses 

Depth 

distribution 

for water 

data (TVD)

U.S. Geological Survey Produced Water Database; 

Wyoming Oil and Gas Conservation Commission

Sources of data:

Well logs

Depth 

distribution 

of logs

(TVD)

Wyoming Oil and Gas Conservation Commission

Source of data:
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Drill stem test (DST) 

data digitized for >200 

wells

Created Python code 

for running batch 

Horner analyses

Data: Wyoming Oil and Gas Conservation Commission

N = 192 

N = 55 N = 25 

N = 17 N = 17

Data compilation – drill stem tests

Data: Wyoming Oil and Gas Conservation Commission

Latrach et al., in review



N = 1,070 LAS files 

for n = 770 wells

N = 20,800 scanned 

logs for n = 7,200 wells

Histogram is 

distribution of 

total depths 

(TVD) for 

scanned 

(raster) logs 

Data: Wyoming Oil and Gas Conservation Commission

wells with core data

logsPrioritization

• Spatial prioritization 
➢ maximize coverage

• Depth prioritization 
➢ maximize formations per log

• Wells with other data 
➢ e.g. core data

• Log types
➢ critical vs nice to have

• Quality of individual logs
➢ “easy” logs digitized first 

(for high density areas where 

multiple are available)

Data compilation – well logs

L.J. Jackson, AAPG CCUS March 2025



Data compilation – maps and cross sections

Lynds, 2013

Original figure from 

publication

L.J. Jackson, AAPG CCUS March 2025



Lynds, 2013

Original figure

cross 

section 

lines

L.J. Jackson, AAPG CCUS March 2025



A

A’

B’

B

• georeferenced inset map 

• digitized cross section 

lines

• associated cross sections 

images in pop-up

Map and cross section: Wyoming State Geological Survey; Lynds, 2013 L.J. Jackson, AAPG CCUS March 2025



DOWNLOAD 
End users will be able to download the 

database as an ESRI file geodatabase or 

shapefiles.

VIEW
End users will be able to view contents of 

database in a web mapping application 

developed using ArcGIS Experience 

Builder.

STREAM
End users will be able to stream layers 

from the database using web services from 

an open-ended ArcGIS REST service 

directory. 

Class 

VI

ser-web.arcc.uwyo.edu

WEB

SERVER

File share for non-GIS

public downloads

DATABASE

SERVER
ser-gis-db.arcc.uwyo.edu

Enterprise geodatabase 

(SDE) running 

PostgreSQL

ser-image.arcc.uwyo.edu

IMAGE

SERVER

GIS Server for raster 

data

ARCGIS

ENTERPRISE
ser-gis.arcc.uwyo.edu

ArcServer & Portal for 

ArcGIS

Registered

Datastore

Wyoming 3D Visualization Center L.J. Jackson, AAPG CCUS March 2025



Other tools in development: Carbonex and CCUS-LLM

CCUS-LLM

Leveraging AI and Large 

Language Models for navigating 

the CCUS regulatory landscape

Carbonex

An open web-based platform for 

high accuracy simulation of 

CO2 solubility in complex brines 

at a wide range of pressures, 

temperatures, and salinities

Carbonex and CCUS-LLM developer: Abdeldjalil Latrach, University of Wyoming L.J. Jackson, AAPG CCUS March 2025
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