
August 2010

EORI 
Newsletter

IN THIS EDITION:

FROM THE DESK OF THE  DIRECTOR

UPDATE ON EORI CHEMICAL FLOODING UNIT

AAPG ANNUAL MEETING PRESENTATIONS

GSA ROCKY MOUNTAIN SECTION MEETING

PAPERS

NEW HORIZONS IN DATABASE MANAGEMENT



2

FROM THE DESK OF THE
DIRECTOR

Since joining the Enhanced Oil Recovery Institute as the new 
Director in April, I have seen many old friends and made some 
new ones.  It is good to be living and working in Wyoming again.  
Jim Steidtmann, our previous Director, has been remarkably 
helpful with my first few months on the job.  Before his 
retirement, Jim made sure that EORI had talented staff, “state-of-
the-art” equipment, strong relationships with local operators, and 
a variety of projects that are focused on increasing oil production 
in the state.   

I originally moved to Wyoming to work for Amoco Production 
Company after completing graduate work in the Tertiary Oil 
Recovery Program at the University of Kansas.  My first assignment 
was in Riverton, Wyoming, where I managed development of 
the Beaver Creek Tensleep and Madison.  I later learned even 
more about surviving and prospering in Wyoming winters when 
I moved to Casper and managed field implementation of CO2 
flooding in the Baroil Tensleep.  Since leaving Amoco I have 
worked for many of the major oil companies in all segments of the 
industry, and spent a good part of my time working in Wyoming.  

Old production in Wyoming is important to the economic health of the state.  In 2009 property taxes, severance taxes, and 
royalties from oil production provided the state more than $500 million of revenue.  EOR production now comprises 12 percent 
of total oil production in Wyoming.  In 2009 Wyoming’s petroleum industry directly employed approximately 20,000 people with 
an annual payroll of over $3.6 billion.  Our mission at EORI to sustain growth in the state’s oil production is important.

EORI’s mission is to recover Wyoming’s stranded oil by doing the following:

•	 Apply	existing	Enhanced	Oil	Recovery	(EOR)	technology	and	create	new	knowledge	when	necessary.

•	 Facilitate	the	testing,	evaluation,	and	documentation	of	EOR	technologies	in	real	world	settings.

•	 Benchmark	 innovative	 petroleum	 industry	 practices	 and	 transfer	 “know	 how”	 to	 Wyoming	 operators	 through	
workshops          and conferences. 

•	 Maximize	economic	potential	for	application	of	EOR	in	Wyoming.

Our immediate goals are to strengthen our engineering capabilities and to develop field demonstrations of EOR technology.  We 
will	 also	continue	 to	 sustain	our	capabilities	 for	data	base	development	and	management,	 reservoir	characterization,	 reservoir	
modeling, and economic evaluations of new projects.  

This newsletter will be published on a quarterly basis and will provide an overview of our activities.  Information regarding annual 
technical conferences and workshops will be provided through this and other media.  If you have questions regarding what we 
are doing, please contact me using the information provided in this newsletter.  We also welcome visitors in Laramie.  Schedule a 
time to visit and we can show you our laboratories and introduce you to our staff.   The EORI staff and I look forward to working 
with you.
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UPDATE ON EORI CHEMICAL FLOODING UNIT 

By Vladimir Alvarado

The	Enhanced	Oil	Recovery	Institute	Chemical	Flooding	Unit	(CFU)	at	the	University	of	Wyoming	was	envisioned	as	the	research	
and project development group to support and encourage the use of chemical flooding technologies in the State of Wyoming. 
One of the goals of this research unit is to assist operators in the State of Wyoming in the adoption, testing and incorporation of 
Chemical EOR opportunities in their fields. EORI has provided resources to set up a laboratory in the Department of Chemical 
and	Petroleum	Engineering	(CPE)	on	the	Laramie	campus	beginning	in	the	summer	of	2007.	Prof.	V.	Alvarado	leads	the	team	in	
Chemical and Petroleum Engineering, but activities are developed in close collaboration and coordination with members of the 
EORI team. This newsletter article provides an update since the publication of our first article in 2008.

Physical Infrastructure and Capabilities.	CFU	is	housed	in	one	of	the	laboratories	(EN4021)	in	the	Department	of	Chemical	
and	Petroleum	Engineering,	under	the	responsibility	of	Vladimir	Alvarado,	but	takes	advantage	of	other	laboratories	and	shared	
facilities to fulfill the mission of the research unit. At present, the lab runs:

1.	 A	fully	dedicated	coreflooding	system,	built	in	house,	design	to	handle	any	combination	of	Alkali	(A),	Surfactant	(S)	and	
Polymer	(P),	which	allows	us	to	evaluate	AP,	ASP	and	SP.	These	processes	are	designed	and	evaluated	through	phase	behavior	
evaluations	(bottle	tests),	adsorption	tests	and	corefloods.	The	system	is	quite	flexible	and	can	operate	at	reservoir	temperatures	
less	than	150	oC	and	pressures	up	to	3,000	psi.	Four	separate	transfer	vessels	allow	a	combination	of	up	to	4	different	fluids	to	
be	used	in	the	tests.	Rock	plugs	can	be	up	to	4”	in	length	and	either	1	or	1.5”	in	diameter.	

2. A second coreflooding system has been built for adjusted brine chemistry studies, under the supervision of Dr. Geoffrey 
Thyne. This system operates with fewer transfer vessels and the maximum operating pressure is somewhat lower than the first 
coreflooding system.

3. A new state-of-the-art spinning-drop system has been purchased to facilitate studies of ultralow interfacial tension 
measurements at ambient pressure and reservoir temperature and will be operating during the summer 2010.

4.	 Other	systems	available	through	either	CFU	or	shared	facilities	include	pH	meters,	pendant	drop	interfacial	tension	and	
contact angle system, automated pulsed-pressure

 Modeling Capabilities.	CFU	also	has	several	licenses	of	CMG	suite,	including	IMEX	(black	oil),	STARS	(pseudo	compositional),	
GEM	(compositional-chemical)	simulators,	RESULTS	and	BUILDER.	The	software	can	be	run	in	multithreading	mode	on	high-
performance	computers	available	both	in	the	CFU	group	and	EORI.	Other	simulation	software	suites	are	available	through	the	
Department	of	Chemical	and	Petroleum	Engineering.	A	standard	Geochemist’s	Workbench	license	directly	through	CFU,	and	
one	professional	license	is	used	through	EORI	add	to	our	capabilities	to	simulate	the	water-rock	interactions.	CFU	will	purchase	
a professional license to accelerate recent developments in modeling alkaline floods to assist laboratory compatibility studies and 
improve predictive capabilities in chemical flooding. 

The	team	consists	of	the	Principal	Investigator,	Dr.	Vladimir	Alvarado,	two	M.S.	students	and	two	Ph.D.	students,	in	addition	to	
collaborations with researchers at EORI. 
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AAPG ANNUAL MEETING 
PRESENTATIONS
by Scott Cooper

A	 poster	 on	 “Fracture	 Patterns	 associated	 with	 Tightly	 Folded	 Laramide	
Structures: The Example of Beer Mug Anticline, Wyoming” authored by 
Scott	 Cooper	 and	 John	 Lorenz	 was	 presented	 at	 the	 American	 Association	
of	Petroleum	Geologists	Annual	Convention	on	April	14,	2010.	 	This	poster	
described Beer Mug anticline, which has a near-vertical forelimb and backlimb 
dip up to 50 degrees, as an ideal analogue for fracture systems that will have a 
significant effect on fluid flow in tightly folded Laramide reservoirs.  Outcrop 
data collected over the 2009 field season shows that the entire exposed 
sedimentary	 package,	Tensleep	 Formation	 through	 the	 Alcova	 Limestone,	 is	
cut by numerous intersecting fractures and that the fracture type and degree 
of development vary systematically with lithology and structural position.  
Given these natural fractures dominate fluid flow in Tensleep reservoirs and are 
therefore a dominant control on the recovery of oil from the subsurface.  An 
understanding of the origins of these fractures provides a basis for predicting 
fracture characteristics and distributions between wells, and thus their effects on 
flow for various EOR techniques.

Reference:

Cooper,	S.P.,	and	Lorenz,	J.C.,	2010,	Fracture	Patterns	associated	with	Tightly	
Folded	Laramide	Structures:	The	Example	of	Beer	Mug	Anticline,	Wyoming,	
American	Association	of	Petroleum	Geologists	Annual	Meeting,	April	11-14,	
2010,	New	Orleans,	LA,	abstract#	728981,	p.	51.

by Mark Tomasso

In April, Mark Tomasso presented two posters at the Annual Meeting and 
Exhibition	of	the	American	Association	of	Petroleum	Geologists	in	New	Orleans.		
The first, co-authored with Glen Murrell, Brian Reyes, Geoff Thyne, Gerry 
Forney	(all	with	the	Institute),	and	consultant	Dan	Shier,	analyzed	a	regional	
digital well-log database to correlate and predict structure, facies, porosity and 
permeability	of	 individual	units	 in	 the	Permian	Upper	Minnelusa	Formation	
across	a	7400	km^2	are	of	the	Powder	River	Basin,	Wyoming.		This	ongoing	
work has resulted in the first identification of a high-resolution structural 
grain	affecting	the	Minnelusa	Fm.	across	the	study	area,	plus	the	modeling	of	
facies	and	petrophysical	properties	across	 the	 study	area	at	100	m	(x,	y)	grid	
resolution.  This work has also been presented as an invited talk to the Rocky 
Mountain Section of the SEPM in Denver, and will also be presented at the 
Annual Meeting of the Rocky Mountain Section of the AAPG in June.

The second poster, with lead authorship by Wayne Wright of the Bureau of 
Economic Geology, UT Austin, and co-authored by Tomasso plus several 
other people from the BEG and Petrobras, examined seismic sequences and 
depositional evolution of the Jurassic-Cretaceous pre-salt section in a portion of 
the	Campos	Basin,	offshore	Brazil.		This	is	some	of	the	first	detailed	work	to	be	
presented	on	the	pre-salt	section	of	Brazil,	a	currently	hot	play	on	both	sides	of	
the South Atlantic conjugate margin.
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GSA ROCKY MOUNTAIN 
SECTION MEETING 

By Scott Cooper

A	presentation	on	“Fracture	Patterns	associated	with	Laramide	Anti-
clines”	authored	by	Scott	Cooper	and	John	Lorenz	was	presented	at	the	
Rocky Mountain Section meeting of the Geological Society of America 
on April 23, 2010.  This presentation detailed outcrop and core frac-
ture data from formations that have been folded to different degrees 
above Laramide thrust structures in Wyoming.  These data indicate that 
idealized	fracture	models	can	be	constructed	but	that	local	variations	are	
common.		Inherited	F0	fracture	patterns	unrelated	to	folding	are	present	
in	some	structures.		Fold-related	extension	fractures	trend	approximately	
normal	(F1)	and	parallel	(F2)	to	the	axis	of	folding.		Hinge-normal	F1	
extension	fractures	typically	formed	in	response	to	horizontal	stress	prior	
to	uplift	and	prior	to	the	hinge-parallel	F2	fractures	that	formed	dur-
ing folding.  Areas on anticlines that were not significantly folded, i.e., 
relatively	planar	backlimbs,	contain	only	the	early,	F1	fractures.		This	
fracture set can strike oblique to the hinge in anticlines where the stress 
orientation that caused both folding and fracturing was oblique to the 
inherited basement structure that dictated the hinge trend of the anti-
cline.  Knowledge of the actual fracture patterns were used to reconstruct 
tectonic evolution, and knowledge of likely fracture patterns can be used 
to model fluid flow.

Reference:

Cooper,	S.P.,	and	Lorenz,	J.C.,	2010,	Fracture	Patterns	associated	with	
Laramide Anticlines, 62nd Annual meeting of the Rocky Mountain Sec-
tion, Geological Society of America, April 21-23, 2010, Rapid City, SD, 
abstract#	25-2,	p.	48.
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PAPERS

by Mark Tomasso

In January, Mark Tomasso, along with coauthors from the BEG 
and Petrobras, presented an invited paper to the Geological 
Society of London’s conference on Salt Tectonics.  This paper 
linked salt-tectonic structures to pre-salt structure, salt facies, and 
the post-salt depositional regime within a section of the Campos 
Basin,	Brazil.

Also in January, Mark Tomasso was a co-author on a paper by 
David	Pyles	(Colorado	School	of	Mines),	examining	process-re-
lated concepts learnt from a 3D outcrop of a sinuous slope chan-
nel	complex	in	the	Brushy	Canyon	Formation,	west	Texas.		This	
paper was published in the Journal of Sedimentary Research.

In April, Mark published a paper in the AAPG Bulletin, along 
with	co-authors	David	Pyles	and	Renaud	Bouroullec	(both	
CSM).		This	paper	examined	a	novel	technique	for	generating	
custom forward seismic models of outcrop data.  Unlike tradi-
tional methods of forward seismic modeling, these models are 
tailor-made to match the seismic spectrum of a specific analog 
real-world seismic image.  In this case, the example used applied 
outcrops	of	a	tidal	channel	complex	in	the	Ferron	Sandstone	of	
Utah	to	the	First	Wall	Creek	imaged	in	a	seismic	dataset	over	the	
DOE’s	Teapot	Dome	Field,	Wyoming.
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NEW HORIZONS IN DATABASE MANAGEMENT

Introduction

EORI	has	decided	to	re-build	its	reservoir	database.	For	the	last	2	years	the	EORI	has	published	the	database	in	Excel	
format	(Database	Ver	2.1	(Excel	97-2003)	and	it	has	been	downloaded	more	than	1000	times.	The	number	of	downloads	
clearly demonstrates that the database is a valuable resources but the question remains whether we are meeting the needs of 
Wyoming EOR industry stakeholders with the best capabilities available. This prompted a process of internal evaluation 
which suggested that the database had outgrown Excel and that a move towards a more robust data management system 
was necessary. In particular, the evaluation process identified a need to incorporate greater functionality, more structure 
and integration and a more rigorous data-mining procedure. MS Access was determined to be the ideal platform to 
achieve these objectives and the decision has been made to migrate the database to Access by the end of the year.

Greater Functionality

The greater functionality of MS Access will benefit both internal and external users in several ways. One objective is to 
host the database online and allow users to query it through a online interface and produce template reports of their 
findings. Data integrity will be enhanced through the use of data-cleaning, updating and QA/QC queries designed 
to automate the incorporation of new data. Integration with ArcGIS will be enhanced as a result of the inherent 
compatibility of the two software platforms and data security will be improved via automated archiving queries. 

Structured Management System

An improved structure has already been emplaced as an effort to improve efficiencies and data security. Basic project 
management roles have been identified and filled and Brian Reyes is the new Group Manager for Data Management as 
well	as	Project	Manager	for	the	re-build	of	the	database.	He	is	supported	by	Carolyn	Coolidge	and	Vandy	Jones	as	Task	
Leaders and Glen Murrell as the internal Peer Reviewer. A key feature of the new structure is the establishment of a ‘Data 
Czar’	who	has	ultimate	and	complete	control	of	data	management.

Data Mining

Data-mining	is	always	a	difficult	endeavor	because	the	objective	is	not	always	clearly	delineated.	However,	establishing	
a procedure to facilitate this process has been designed. The first step is to identify a list of ‘questions’ that users think 
the database may be able to answer. These questions then pass through a filter that assesses its relevance, the ability of
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the db to provide an answer and whether or not the question is a one-off or needs to be repeated. This 3 step process is 
conducted first and if the ‘question’ is deemed appropriate the query is written and processed.

Goals

There are several goals for the database:

•	 Provide	the	most	up-to-date,	complete,	and	accurate	Wyoming	reservoir	relational	database.

•	 Meet	the	data	needs	of	internal	and	external	stakeholders.

•	 Provide	a	template	system	for	querying,	extracting,	and	reporting	data.

•	 Provide	data	in	a	manner	that	can	be	exported	or	utilized	in	assorted	software.

•	 Make	data	entry	as	error-proof	as	possible.

•	 Make	updating	data	more	streamlined.

•	 Make	quality	control	of	the	data	more	efficient.

Reaching these goals has already started.  We have determined the need for the move to MS Access.  Training of the 
team members has begun.  We have determined what is included and how to structure the relationships in the database, 
however this is an on-going activity as new data becomes available.  We are in the process of setting up data entry 
properties, developing queries and macros and investigating comparable databases globally for the best practices, we are 
also	determining	software	that	may	utilize	the	database,	such	as	ArcGIS.		We	will	be	developing	pre-requisite	standards	
for new data, and designing template driven reports.  We will then host the database online.
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The Wyoming enhanced oil RecoveRy insTiTuTe 

For further information, please contact:
Lon Whitman

(307) 760-0577  •  LWhitma3@uwyo.edu
http://eori.uwyo.edu

Fall Conference

Visit our web site to see an up-to-date list of speakers,
         conference information and to register: 

http://eori.uwyo.edu

Sponsors include:

There is no cost to attend but the Conference is limited to 175 and 
pre-registration is required


