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Recent Committee

 Steve Sonnenberg, Pl Members

* Patrick Sullivan, RC e Marsha Erench
* Donna Anderson

Advisors: * Mary Carr

e John Curtis e Zane Jobe

e Jim Emme * James Hagadorn

e Matt Bauer * Hossein Kazemi

* Bill Zogg e Jennifer Miskimins

Eric Roberts

Keith Shanley
Jeff May
Ali Tura
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Mudrock and Tight Oil Characterization Consortium (includes Carrier Bed / Halo Plays)
 Denver Basin:
— Skull Creek, Niobrara, Codell
 Powder River Basin:
— Mowry, Niobrara, Frontier/Turner, Shannon
 Permian Basin (Midland & Delaware):
—  Wolfcamp
— Avalon, Bone Springs
* Appalachian Basin:
— Marcellus
— Utica
*  Williston Basin:
— Bakken Petroleum System (Bakken & Three Forks)
* GGRB
— Lewis Shale
* SanJuan Basin:
— Niobrara & Semilla SS
* Neuquen Basin
— Vaca Muerta
* CCUS: Niobrara, Bakken
* Geothermal: Rockies and Gulf Coast



MUDTOC Characterization 0

MINES
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Basin Modeling

3D seismic

Petrographic thin sections

FE SEM, EDS, EDS mineral maps

QEMSCAN

XRD

XRF + mineral models

SRA

Bambino

MICP, Nitrogen adsorption, water (kerosene) immersion, etc.
TinyPerm3 & other permeability measurements
Petrophysics + NMR + ECS + FMI

Core Scanning

Carbon & oxygen isotope analysis

CCUS

Geothermal



MUDTOC Project Ideas

NMR & ECS - Permian, Bakken, Niobrara, Mowry, etc.
Niobrara & Greenhorn Regional
— Ash beds, biostratigraphy, OAEs, etc.
Niobrara Redtail area
Niobrara Newatt area
Codell Redtail area
Codell Silo area
Pyrobitumen in Niobrara (Wattenberg)
Denver basin-Skull Creek
Biogenic/authigenic silica-Bakken, Mowry
Three Forks Deposition model, Petrophysics, Dolomite, etc.
Basin Modeling: Permian
—  Pressure & Temperature Anomalies
Permian continued
—  Comparison of Wolfcamp from gas, gas-condensate, oil windows
— Water occurrences in Wolfcamp
— Machine Learning
Faults & fractures, FMI logs
Carrier-Bed Plays (Turner and Codell)
CCUS Wolfcamp, Niobrara, Muddy Sandstone, Lyons Sandstone
Lewis Shale, GGRB
Geothermal Lyons Sandstone, Deadwood Sandstone
Helium
Hydrogen
Critical minerals, lithium etc.
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Advisory Board Suggestions Nﬁs
Silo area Codell study \
Wettability studies \
Fluid & rock interactions
OAE Il & Il

PRB & DJB — burial history & maturity studies northern part of
nasin

Regional stratigraphic study Frontier to Turner \
Austin Chalk study

Geothermal studies

CCUS (HC gas & CO,) \




MUDTOC Project Areas

Powder River Basin
Alexa Socianu

San Juan Basin

\

Current Students
Soon to Graduate

Permian Basin
Ozan Uzan (PE)

MS Completed (2008-2021): 116
PhD Completed (2008 -2021): 14

Deadwood/Winnipeg
Gabby Bennett

Lauren

|

Eagle Forg

CCus ' J
Andrew Stump
Regional Studies ’
Chris Matson

Alaska North Slope
Unconventionals

Bettinger Rand Gardner

|

Denver Basin
Chris Beliveau
Sean Rascoe
Chad Taylor
Matt Keator
Eric Hillman

Marcellus/Utica
Appalachian Basin

Melia Eaton
KEN Wittaya Imurai ’

- E.

Geothermal
Eric Stautberg

Havnesville ‘
weg ,-l
, Wkt
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RESOURCES COMPANY, LLC

Sponsoring Member Companies
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-
OXY
V (3 grl)\lﬂ;ration Company LLC

o SR

Red Willow Production Company T G- S ) EOG Resources

_,f@%k

In-Kind Supporting Companies

MIE PRA  Schimberger =NVERUS

Platte River Ass




Codell SS

* Adam Anderson

+ John Stamer

» Tofer Lewis

» Steve Crouch
Nick Damon
Matthew Keator
Sean Rascoe
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Regional Studies
* Phylicia Saner
* David Thul
e Lauren Stout
* David Underwood
* Evan Allred
e Julia Wood
* John Stamer
* Michael Harty

* Cankut Kondacki
K (PhD) J\
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Biogenic
Niobrara
Accumulations

L
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Thermogenic ! 5

« Niobrara
A¥cumulation
hJ

/NW Colorado

» Jon Charzynski

* Katarzyna Kuzniak
 Vivian Lin

* Kelly Bruchez

* Ben Dellenbach

* Michael Harty Il

\

Piceance Basin
e Kasia Kuzniak

e Martin Krueger

« John Harper

e Marcus Hinricher

San Juan Basin
¢ Tom Arthur
« Walter Nelson
L * Scott Kennedy

Accumuliﬁons

LTS

&

-
’ +

§.~

Research 2010 — 2021

» Completed Theses
+ In Progress
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Basin
« James Taylor

» Armagan Kaykun
* Andrew Heger

« Cankut Kondakci
« Courtney Bone

e Brian Hankins

Corey Milar
Lisa Reeves
Rebekah Parks
Alexa Socianu
Drew Stump

/k < Patrick Sullivan
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/Genver Basin \

* Mike Collins

* Melanie Peterson

» Teresa Malesardi

+ Alejandra Maldonado
* Elena Finley

» Denton O’Neal

* Nico Kernan

* Kazumi Nakamura (PhD)
» Devin Murray

* Lindsay Hefton

* Hannah Durkee

+ Isabel Gary

» David Thul

* Shawn Lopez
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SE Colorado

* Russell Lewis

* Kira Timm (PhD)

|

* Lauren Stout

» David Underwood
» Caleb Garbus

* Lauren Bane

* Scott Manwaring

+ Adam Simonsen

* Adrienne Bryant

* Chad Taylor

Denver Basin:
Wattenberqg

Craig Kaiser
Nick Matthies
Rana EIGhonimy
Jennie Rietman
Elvan Aydin
Daniel Brugioni
Patrick Sullivan
Eric Hillman
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Chris Beliveau
Chris Matson (PhD)
Wittaya Imurai
Melia Eaton
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MUDTOC Research 2009 - 2023

~

/Reqional Studies
(w/Fieldwork Focus)
« Stephen Angster
e Vasilisa
Nekhorosheva
* Paul Schietinger
 Thomas Lockwood
& Blake Herber

(2

Deadwood Geothermal
* Gabby Bennett

SASKATCHEWAN |
QQQ Viewfisla e

b Area
-5000 ~

MANITOBA

/hree Forks Regional \

Studies

» Brian Berwick

» Allaudin Gantyno

* Dylan Cobb

* Rebecca Johnson

* Aaron Bazzell

» Claudia Guttierrez

» Alyssa Franklin (PhD)
» Jingqi Xu (PhD)

* Matthew Bauer

%

Limit of
Bakken Fm. \
/Elm Coulee Field Parshall/Sanish Area
« Chloe Alexandre * Lillian Comegys (GP)
« Adrian Almanza * Matt Billingsley
* Aris Pramudito S * Piya Dechongkit
 Henriette Eidsnes » Virginia Gent .
« Spencer Rolfs NORT| ° Becky Ko.walsk:
» Nathan Brown DAKQ 0 Anc{rea Simenson
* Ellen Fehrs North Fork * Katie Kocman
/ \5? « James Friedrich * Alyssa Charsky %\
MONTANA e Bakken Regional Studies
* Amanda Wescott et
Regional Studies + John Str?ud
(Other Departments) ed S / * James Vickery
Kene Mba (PE) — S / « Hui Jin (PhD)

* Basak Kurtoglu (PE/PhD)
* Kritti Kreeprasertkul (GP)
+ Sanyog Kumar (PE/PhD)

0 50 miles

E

//\ Lodgepole Studies

WYOMING \/ /

Research 2009-2023

Andrew Graham

D

SOUTH
DAKOTA

+ Cosima Theloy (PhD)
* Mohammed Al Duhailan (PhD)

* Gary Listiono
* Dipanwita Nandy (PhD)

» Steve Brennan

+ Jack Tidholm
* Ryan Rogers
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