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Front cover: Overhead stitched
photograph of the waterfall and upper
pond area from The Gorge at Canyon
Lake, Texas. Photographs were acquired
using an unmanned aerial vehicle (UAV)
carrying a mounted digital camera.
Photographs provided by Chris Zahm
and Robert Younes (Camerawings, Inc.)
as part of ongoing research within the
Reservoir Characterization Research
Laboratory (RCRL) group on the creation
of digital outcrop models from UAV’s.

Image above: Somewhat expanded
view from the cover, within a 3D digital
elevation model created using more than
100 UAV-acquired photographs of the
same area. Photographs were stitched
together to create the model based on
the principles of photogrammetry. The
model was constructed by Josh Lambert,
RCRL lidar and photogrammetry expert.
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As | was
beginning to
write this draft,
the phone
rang. It was
Collin Eaton, a
reporter with
the Houston
Chronicle, wanting to chat about
shale oil. Appropriate, given the
subject of this annual report.

In 2011, the Visiting Committee
of the Bureau presented us with
a very clear challenge."You do
great science, they said, "but

no one hears about it They

were not talking about our
scientific colleagues, with whom
we communicate via peer-
reviewed articles, at professional
meetings, and the like. They were
talking about the public: those
who would benefit most from
understanding how our science
impacts their lives. In other words,

what our advisors were suggesting

was that we at the Bureau leave
the protection afforded by peer-
reviewed walls and fully engage
in communication with society.

We took this challenge to heart.

Service to Society

We began to make our science
understandable to lay audiences.
We created a new position,
manager of External Affairs,

and now accept
requests for
interviews with
newspapers,
radio shows,
television, and
many forms of
social media. We
track the places
where the Bureau
appears in public
media, and they
are extensive.

We began to engage more fully in

projects that carry the likelihood—

some might say the risk—of
public scrutiny, such as research
involving endangered species,
induced earthquakes, reserve
and production forecasting for
rocks that require water and
energy as part of the hydraulic
fracturing process, sinkholes
and other geologic hazards,
carbon sequestration, global
energy education, and other
societal concerns.

In other words,
what our advisors
were suggesting

was that we at
the Bureau leave

the protection
afforded by peer-

reviewed walls
and fully engage
in communication

with society.

We created a short video
describing the Bureau in terms
understandable to the public,

and we partnered with EarthSky
to write articles and
conduct interviews
about some of our
major science programs.
We hosted a 10-year
anniversary Corefestin
the Houston Research
Center, broadened

the reach of Industry
Day, and hosted our
14th Annual Earth
Science Week Career Fair
for middle-school kids.

In essence, we are answering
the call to serve the public, and
although what actually gets
reported can be a bit frustrating
at times, overall we are finding
it extremely rewarding.

And the spirit of service certainly
gave me motivation to explain
porosity in shales to Collin,

my new reporter friend

from the Chronicle!
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Service Section Includes:

» Science for Energy & Policy
» Mapping & Remote Sensing
» The Water-Energy Nexus

» Environmental Research

» Resources for the Public

> Assisting the General Public
» Developing Future Scientists

Project STARR

(State of Texas Advanced Resource Recovery)

STARR, in conjunction with the Mudrock
Systems Research Laboratory (MSRL),
co-funded the research summarized in
BEG Report of Investigations No. 277,
Wolfberry (Wolfcampian-Leonardian)
Deep-Water Depositional Systems in the
Midland Basin: Stratigraphy, Lithofacies,
Reservoirs, and Source Rocks by Scott
Hamlin and Robert Baumgardner.

The new report documents Lower
Permian stratigraphy and lithology

in the Midland Basin, focusing on
Wolfberry reservoirs and source rocks.
Producing more than 55 million barrels
in 2011, the Wolfberry is one of the

larger unconventional oil plays in the
United States. Closely related plays in
the Permian Basin have the potential
to dominate U.S. shale oil production
in coming years. This report establishes
the stratigraphic framework for all

the current oil resource plays in the
Midland Basin.

Other STARR highlights in 2013 include
a well-attended core workshop on

the Bone Spring and Wolfcamp
Formations, led by Seay Nance and
Robert Baumgardner at the annual
West Texas Geological Society meeting

U.S. Shale Gas

A new study, believed to be the

most thorough assessment yet of the
natural gas production potential of the
Barnett Shale, foresees slowly declining
production through the year 2030 and
beyond and total recovery at greater
than three times cumulative production
to date. This forecast has broad
implications for the future of

U.S. energy production and policy.

The study, funded by the Alfred P. Sloan
Foundation, integrates engineering,
geology, and economics in a numerical
model that allows for scenario testing

based on many input parameters.

The study team completed the Barnett
and Fayetteville Shale portions of the
study in 2013, with the Haynesville and
Marcellus Shale gas play portions of the
study on target for completion in 2014.

In the base case for the Barnett Shale,
the study forecasts a cumulative

44 trillion cubic feet (Tcf) of
economically recoverable reserves,

with annual production declining in a
predictable curve from the current peak
of 2 Tcf per year to about 900 billion
cubic feet (Bcf) per year by 2030.

Science for Energy & Policy

in September. Tucker Hentz presented
results from a regional study of the
Eaglebine Trend in southeast Texas at
the 2013 AAPG Annual
Convention in May,
and lulia Olariu
published
results from
a ground-
breaking
regional
study of
the Frio
Formation
in South
Texas in the
December 2013
issue of Marine
and Petroleum Geology.

For more information:
http://www.beg.utexas.edu/starr/

This forecast falls in between some

of the more optimistic and pessimistic
predictions of production from the
Barnett and suggests that the formation
will continue to be a major contributor
to U.S. natural gas production

through 2030.

The Bureau of Economic Geology's
Sloan study examines actual production
data from more than 16,000 individual
wells drilled in the Barnett play through
mid-2011. Other assessments of the
Barnett have relied on aggregate views
of average production, offering a

“top down”view of production.

The BEG study, in contrast, takes a
“bottom up”approach, starting with
the production history of every

well and then determining what

(Continued on page 3)
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areas remain to be drilled. The BEG
team identified and assessed the
potential in 10 production-quality
tiers and then used those tiers to
forecast future production more
accurately. The economic feasibility
of production varies tremendously
across the basin, depending upon
production-quality tier. The result is
a more accurate and comprehensive
view of the basin.

The study’s model allows for variations
in natural gas prices, volume drained
by each well, economic limit of a well,
advances in technology, gas-plant
processing incentives, and many
other factors to determine how much
natural gas operators will be able to
extract economically.

“We have created a very dynamic

and granular model that accounts

for the key geologic, engineering,
and economic parameters, and this
adds significant rigor to the forecasts,’
said Svetlana lkonnikova, energy
economist at the BEG and
co-principal investigator of

the project.

Whereas thickness and porosity
affect the reserves greatly, price is a
dominant factor affecting production.
Although the BEG model shows the
correlation between price and
production, it also suggests that
price sensitivity is not overly
dramatic, at least in the

early phase of a formation'’s
development. This low degree of
price sensitivity persists because
there are still many locations

to drill in the better rock,

making drilling cost-effective

even at lower prices, explains

Scott Tinker, BEG Director and
co—principal investigator.

“Drilling in the better rock won't
last forever," Tinker said, "but
there are still a few more years
of development remaining in
the better rock-quality areas.

The data in the model stop at the
end of 2010, after approximately
15,000 wells had been drilled in
the field. In the base case, the
assessment forecasts another

13,000 wells to be drilled through
2030.1n 2011-2013, the actual
number of wells drilled and annual
production were very much in line
with the forecast, leaving just over
10,000 wells remaining to be drilled
through 2030 in the base case.
Wells range widely in their ultimate
recovery of natural gas, a factor the
study takes into account.

A new method of estimating
production for each well, based

on the physics of the system, was
integral to the project and should
offer a more accurate method of
forecasting production declines in
shale gas wells. This method, along
with several other components in
the work flow, has been published
in several manuscripts in peer-
reviewed journals. Before submitting
the papers to journals, the BEG team
invited an independent review panel
with members from government,
industry, and academia to critique
their research. At an open day for
academics and industry scientists,
100 attendees were invited to offer
additional feedback. Scientists and
engineers from two of the larger
producers in the Barnett—

Devon Energy and ExxonMobil—
offered critical feedback on the
methodology during two in-house
corporate review days.

Overall, the rigorous assessment of
the country’s second most productive
shale gas formation reaffirms the
transformative, long-term impact

of shale and other unconventional
reservoirs of oil and gas on

U.S. energy markets.

Tinker compared the expansion of
hydrocarbon reserves from shale

gas to the expansion of global oil
reserves from deep-water exploration
that has happened in the past
several decades.

“Drilling into unconventional reserves
is potentially analogous to offshore
oil in terms of impact,” Tinker said.

The team has now been funded by
the Sloan Foundation to study shale
oil and will examine the Eagle Ford
in South Texas and the Bakken in
North Dakota.

For more information:
http://www.beg.utexas.edu/info/
shale_rsrvs_prod.php

30-Year Natural Gas Productivity
Barnett Shale, TX*

*Each sq. mile block is coloced based on the:
estimated
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Expert Testimony and
Government Committee Service

The Bureau of Economic Geology
occupies a vital space at the
intersection of academia, industry, and
government, and serves as a bridge for
the exchange of ideas and information
among all three sectors. That service
leads to many opportunities to present
expert testimony to legislators and
government committees at the local,
state, and national levels. Bureau
researchers also frequently serve the
public good by lending their time and
expertise to committees established by
legislatures or government agencies

to address issues of energy or the
environment.

In 2013, Bureau experts gave testimony
to committees of the U.S. House and
Senate and the Texas Legislature,

and provided briefings and workshops

to leaders and staff of Federal
agencies (including the Environmental
Protection Agency, the General
Accounting Office, and the Nuclear
Regulatory Commission) and State
agencies (including the Texas Public
Utilities Commission and the Electric
Reliability Council of Texas).

Findings by Bureau researchers are
widely accessed by agencies of the
U.S. government; other national gov-
ernments; and organizations, such as
the International Energy Agency, that
evaluate energy policy and the global
supply of and demand for energy.

The Bureau is proud to support the
critical mission of providing sound
scientific information to shape energy
legislation and policy.

left, an X-ray map collected
by a field emission scanning
electron microscope, reveal a
wealth of information. We can
see specific minerals and how
they are distributed, as well as
learn about the rock’s history. With
this kind of understanding, we can
begin to build a more comprehensive
view of mudrock diversity, allowing

4

New Scanning Electron Microscope
Technologies for
Understanding of Shales

Images such as the one on the

operators to target the mudrocks most
likely to host oil and gas, and thus more
efficiently develop the play. Investment
in technology for high-resolution
imaging is yielding tremendous
advances in our understanding of shale
and other unconventional reservoirs.

For more information:
http://www.beg.utexas.edu/
msrl/index.php


http://www.beg.utexas.edu/msrl/index.php
http://www.beg.utexas.edu/msrl/index.php

Mapping & Remote Sensing

Near-Surface Observatory

The Bureau's Near-Surface Observatory
is the umbrella for airborne, surface,
and shallow-borehole geophysical and
remote-sensing studies. Most of the
group’s activity in 2013 centered on
our new airborne lidar and imaging
system, called Chiroptera, which
completed its first full year in-house.

Its high-resolution topographic and
bathymetric mapping capabilities

were applied to a variety of coastal,
minerals-mapping, and geohazard
investigations in Texas and beyond.
Program highlights include completion
of a major survey on the Alaskan

North Slope for wetlands, permafrost-
feature mapping, and shallow-lake
bathymetry. The results of this project
were published in The Leading Edge. We
also used the system in four new Texas
coastal projects, including assessing
shoreline change in major bay systems,
determining the susceptibility of coastal
rookeries to oil spills, establishing beach
and nearshore sediment budgets for

a rapidly eroding segment of Padre

Island, and assisting the General
Land Office in delivering
lidar survey results rapidly to
emergency
responders
and the
general
public.
Beyond
the Texas
coast, missions

included a topographic and
shallow-bathymetric survey

of the Wax Lake delta in
Louisiana for Jackson School
researchers; a shoreline

and nearshore survey near
Monterey, California, for UT's
Applied Research Laboratories;
a tortoise-habitat survey in Nevada
for county government; a pilot study
to explore whether bathymetric lidar
can be used to quantify the volumes
of water pits supporting hydraulic
fracturing activities in West Texas;

a high-resolution topography and

—

Mineral Resources Program

During the past year, Dr. Brent Elliott
of the Bureau's mineral resources
program developed an interactive
online map of Texas mineral
resources. This map is accessible to
the public and shows where past and
present mineral prospects have been
identified around the state. Clicking
on a locality brings up a window
that provides a photo, a description
of the resource, and other pertinent
information (as well as publication
references where more information

can be found). Plans are in the works
to create site-specific geology links
for each location, so that the public
can learn more about Texas resources
and teachers can use the map in
earth-science classrooms. Bureau
scientists also plan to use the Bureau’s
new airborne hyperspectral system
to characterize rocks and minerals
found on the ground surface. This
type of system is critical for quickly
covering large, remote areas and for
identification of areas having the

g fﬁ om ~ geophysical mapping of

w
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imagery mission to support minerals-
mapping activities in far West Texas;
a survey to quantify decadal-scale
—/

subsidence surrounding the Wink
sinkholes near Kermit, Texas;
and a local survey to
assess the effects
of October 2013
flooding along
Onion Creek.
Other significant
observatory
endeavors
included
an airborne
electromagnetic and
magnetic survey near
Cranfield, Mississippi, to
support an ongoing carbon
sequestration experiment,
led by the BEG's Gulf Coast
Carbon Center; and surface

upper Quaternary fluvial,
deltaic, and marine deposits on the
central Texas coast and high Quaternary
terrace deposits associated with the
Colorado River in Central Texas.

For more information:
http://www.beg.utexas.edu/
nso/index_wk.php

highest potential
for economic
mineral-
resources
development. It
would take years
for a geologist

on the ground to
cover the territory
that an airborne hyperspectral
survey can cover in a few days.

For more information:
http://www.beg.utexas.edu/
minerals/index.php

and
http://igor.beg.utexas.edu/
txmineralresources/
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Geologic Mapping

Maps illustrating interpretations

of the Earth’s surface geology and
related derivative maps, cross sections,
stratigraphic columns, and geologic
descriptions are some of the products
that the Bureau has traditionally
provided to the public. These geologic
map products are typically used by
professionals in geology, hydrology,
engineering, urban planning,
archeology, biology, and related

fields, as well as by policymakers,
teachers, students, and laypersons.
Managing water and land resources,
identifying earth resources (sand

and aggregate), recognizing areas
prone to foundation problems, and

evaluating changes in sensitive coastal
environments are a few examples of the

many uses of geologic maps. Bureau
geologic mapping projects include
the STATEMAP program, which is part
of the National Cooperative Geologic
Mapping Program administered by
the U.S. Geological Survey, and a
component of the Bureau’s STARR
program that deals with mapping and
studying mineral and earth resources
and geologic hazards.

Nine geologic maps were produced
during 2013. Five of the newly
completed maps show parts of the
Guadalupe delta and support ongoing

studies of shoreline changes and fluvial-
deltaic deposition, providing baseline
data to help in the management of
this environmentally sensitive coastal
area. Two maps in South-Central Texas,
adjacent to the Eagle Ford Shale oil
and gas play, support exploration for
new sand and gravel resources for road
construction and cement production,
and for sands used as proppant for
hydraulic fracturing. In Central Texas,

a map was completed for part of the
corridor northwest of Austin. Another
map was completed for an area of
North-Central Texas where sand and
limestone are quarried to meet current
demands. Researchers conducting
geologic mapping for Bureau projects
were Eddie Collins, Brent Elliott, Jeff
Paine, and Chock Woodruff.

Texas agencies contribute to the
process of identifying and prioritizing
geologic map study areas. Scientists
and managers of the Texas Water
Development Board, General Land
Office of Texas, Railroad Commission
of Texas, Texas Parks and Wildlife
Department, Texas Commission on
Environmental Quality, and Texas
Natural Resources Information System
meet annually, together with scientists
of Federal agencies such as the

U.S. Geological Survey and the

U.S. Fish and Wildlife Service.

Long-term goals for geologic mapping
in Texas include gathering baseline
map data along the Texas Gulf Coastal
Plain Corridor, where there are some
areas of environmental concern such
as areas prone to erosion, flooding, and
loss of sensitive coastal environments.
These data will be used to create maps
to help foster economic development
of minerals/earth materials and manage
potential geologic hazards. Detailed
geologic maps within population/
transportation corridors will be
compiled in areas where growth

is increasing demands on earth
resources and ground water.

For more information:
http://www.beg.utexas.edu/
mapping/map01.htm
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The Water-Energy Nexus

Drought and the
Water-Energy Nexus in Texas

In 2011, Texas experienced its most
extreme drought on record, with
record low precipitation and nearly
100 days of triple-digit temperatures,
resulting in record electricity demand
and historically low reservoir levels. In
a study funded by the STARR program,
Bureau researchers
Bridget Scanlon,
lan Duncan, and
Bob Reedy
quantified
water and
electricity
demand
and supply
for each
power
plant during
the drought.
They found that,

Surface Casing

The Surface Casing Estimator Site,
also referred to as the Estimator Site,
is a website that provides estimates
of the depths to ground-water
horizons that may require borehole
casing for ground-water protection
in oil and gas wells. This project is
funded by the Railroad Commission
of Texas (RRC) and coordinated by
the Commission’s Groundwater
Advisory Unit. Estimator Site values
are not final regulatory values.

The RRC Groundwater Advisory

Unit determines and provides final
recommendations for ground-water
protection in required Surface Casing
Letters. Bureau project personnel
scan paper copies of geophysical

relative to 2010, which was used as

a baseline, the 2011 drought raised
electricity demand (generation) by

6% and peak demand by 4%, increasing
water demand (consumption) for
electricity by 9%. Reductions in
monitored reservoir storage to below
50% of capacity during the drought
would seem to suggest drought
vulnerability; however, the study
showed that, at the power-plant level,
the electrical generation system was
flexible enough to adapt, primarily

by switching to less-water-intensive
technologies. Specifically, ~50% of
Texas power-plant fleet now uses
natural gas as its fuel source. This
change enhances drought resilience
because natural gas—fueled combined-
cycle generators require only ~30% of
the cooling water needed by traditional

Estimator Site

logs obtained from the Groundwater
Advisory Unit's vast Q-log library to
preserve these data as digital images;
a representative number of Q-logs are
available for viewing on the Estimator
Site.

In addition to industry operators,
other professionals interested in
ground water may also find useful
information on the Estimator Site.
For example, the site provides
estimates on elevations and depths
for the top and base of fresh water
(1,000 parts per million of total
dissolved solids [TDS]), base of
usable-quality water (3,000 TDS), base
of underground sources of drinking
water (10,000 TDS), and top and base

7

steam turbine plants fueled by coal.
This change also leads to a substantial
water savings and increases the
flexibility of power-plant generators,
which in turn tap into the increasing
wind-generation capacity in the

state. These reductions in water use
are projected to continue until 2030,
with increased use of natural gas and
renewables. Although water use for gas
production (for example, water used
for hydraulic fracturing) is controversial,
these data show that water saved by
using natural-gas combined-cycle
plants relative to coal/steam turbine
plants is 25-50 times greater than the
amount of water used in hydraulic
fracturing to extract the gas. By looking
at energy and water in the broader
sense, Scanlon and her colleagues

are providing a more comprehensive
picture of how Texas is managing both
of these vital resources.

For more information:
http://www.beg.utexas.edu/
water-energy/index.php

of some water-bearing stratigraphic
units. The Estimator Site currently
provides information for 49 Texas
counties. More than 6,600 geophysical
logs can currently be viewed on

the website, including 1,340 new

logs added in 2013.

Work during 2013 added estimates
for 8 South Texas counties: Atascosa,
Bee, DeWitt, Dimmit, Karnes, Maverick,
Webb, and Wilson. Nearly 10,000
geophysical logs were also scanned
for 12 counties. Bureau researchers

on this project are Eddie Collins,

Tom Tremblay, Aaron Averett, and
Jeremy Ortuno.

For more information:
http://www.beg.utexas.edu/
sce/index.html
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Environmental Research & Hazard Mitigation

Carbon Injection and Monitoring at
Cranfield, Mississippi

The year 2013 marked the fifth year
of monitoring the large-volume CO,
injection site at Cranfield, Mississippi.
The project is part of the Southeast
Regional Carbon Sequestration
Partnership (SECARB), led by the
Southern States
Energy Board
and funded
by the US.
Department
of Energy's
National
Energy
Technology
Y Laboratory
(NETL). A

commercial enhanced-oil-recovery
(EOR) site, operated by Denbury
Onshore, LLC, has provided a

location where Bureau staff and their
international collaborators have
fine-tuned processes for monitoring
subsurface environments, to document
that injected CO, is remaining where
itis expected. To date, more than

4.5 million metric tons have been
injected. Progress in 2013 included a
new understanding of geomechanical
processes on the basis of multilevel
pressure gauges in the subsurface,
assessment of airborne electro-
magnetic and gravity surveys for site
characterization and potentially for

Gulf of Mexico
Seismic Data-Collection Cruise

In October 2013, the Gulf Coast
Carbon Center’s Dr. Tip Meckel led

a team of three UT scientists on a
10-day, 3D-seismic data-collection
cruise off the Texas coast in the Gulf
of Mexico. Among the 26 people

on board, participants included

the BEG's Dallas Dunlap, Dr. Nathan
Bangs (Institute for Geophysics), and
Ben Phrampus, a graduate student
from Southern Methodist University.
Logistical coordination from shore was
led by the BEG's Ramoén Trevifio. The
survey sailed on the R/V Brooks McCall,
based out of Freeport, Texas, and
operated by TDI-Brooks International,

Inc., of College Station. NCS SubSea
provided navigation support. The
survey was funded through NETLs
carbon sequestration research program
and the Texas General Land Office
(GLO), as part of a multiyear effort to
characterize potential CO, storage sites
in the near-offshore Gulf of Mexico.
This is the second survey using the
BEG's new P-Cable seismic acquisition
system (96 channels, 12 streamers),
which provides extremely high-
resolution 3D data for relatively shallow
stratigraphic depths (<1500 m). The
BEG is the only research institution

in the country currently operating

8

monitoring, and a new tracer-based
monitoring method using an injection
well as a monitoring point.

For more information:
http//www.beg.utexas.edu/
gccc/cranfield.php

such a 3D-seismic acquisition system.
During the survey, over 400 line-km
(> 250 miles) were shot
offshore of southern
Galveston Island,
adjacent to and
including portions
of the San Luis Pass
shallow salt dome.
Survey goals were
to image subsurface
stratigraphy and
structure above a
Miocene-age CO,-storage prospect at
~2,000 m depth in order to understand
geologic seal and fluid systems. Data
processing is ongoing, and one more
Gulf of Mexico acquisition survey for
this project is planned for 2014.

For more information:
http://www.beg.utexas.edu/
gccc/index.php
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So0il-Gas Monitoring
for CO, Retention

Soil-gas monitoring is challenging
because CO, in the near-surface is
dynamic, can originate from many
sources, and is commonly modified by
a variety of natural processes; therefore,
discerning natural environmental
variation from a storage-formation
leak is difficult. During the last few
years, Bureau scientist Dr. Katherine
Romanak (right) has been developing
an innovative method to determine
the source of CO, in near-surface
sediments at geologic CO, storage
sites. The process-based method, as

itis called, is a simple but powerful
new monitoring approach that uses
geochemical ratios to detect CO, leaks
promptly and accurately. Other field
methods require years of background
data collection and complex statistical

analyses to determine if CO, leakage is
occurring. The process-based method
was developed at a natural CO,-rich
playa lake and applied at an oilfield
where deep gases migrated from depth
into the near-surface. The method was
further tested at the ZERT controlled-
release site in Bozeman, Montana, and
used in the Kerr Farm investigation

in Saskatchewan, Canada, where
landowners claimed CO, was leaking
at a world-renowned carbon capture
and storage (CCS) project (the IEAGHG
Weyburn-Midale CO, Monitoring

and Storage Project). Dr. Romanak’s
analysis showed that leakage from
depth was not occuring at this site.
The paradigm shift resulting in the
method's successful use at onshore
carbon storage sites has created

Texas Water Resources and
Endangered Aquatic Species

The Bureau'’s Dr. Brad Wolaver has been
studying whether and how the listing
of aquatic species as endangered
would affect Texas water resources.
In 2013, in collaboration with the
Texas Comptroller of Public Accounts
and the Interagency Task Force on
Economic Growth and Endangered
Species, Wolaver and others at the
BEG completed a study that estimated
potential economic impacts

of changes in water
availability that
would result
from a
possible
Federal

% listing of
L five Central
Texas
freshwater

mussels (left) as threatened or
endangered. These mussels are

found in the Brazos, Colorado, and
Guadalupe-San Antonio River basins—
a broad and highly populated swath of
the state. The presence of endangered
species would require a certain amount
of water to flow through these rivers
even in times of drought, potentially
reducing withdrawals for human

use. Therefore, a Federal listing of
these aquatic species could impose a
significant cost in economic terms.

Wolaver and his team projected
reductions in water supply to power
plants and to the commercial,
industrial, municipal, and agricultural
sectors if the mussels were listed.
Economic impacts were then assessed
with collaborators from the University
of California, Berkeley, and California

interest in additional applications:
for example, seafloor sediments
above offshore carbon storage sites
and in unconventional shale gas
and coalbed methane operations.

For more information:
http://www.beg.utexas.edu/
gccc/index.php

Polytechnic State University. The
results were surprising, projecting the
economic impact to be smaller than
initially anticipated. However, arid parts
of West and Central Texas that already
experience water-supply challenges
would see additional water-supply
reductions—particularly during
droughts, when supplies are tight. As a
result, the Bureau recommended that
Texas implement several innovative
water-management strategies,
including water markets, conjunctive
use of surface water and ground water,
and aquifer storage and recovery to
provide water-supply buffers. Many

of these approaches, which are
included in the State Water Plan, will
be implemented as part of the current
State Water Implementation Fund for
Texas (SWIFT) process. A peer-reviewed
paper on this topic will be published

in Spring 2014 in the Journal of the
American Water Resources Association.

For more information:
http://www.beg.utexas.edu/
gccc/index.php
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Wink Sinkholes Research

Since the collapse of Wink Sink 1

in 1980, Bureau researchers have
periodically studied the collapse of
that sinkhole, the subsequent collapse
of Wink Sink 2 in 2002, and evidence
of land instability and ground
movement in the Wink and Kermit area
in West Texas. Recent Bureau work near
Wink found current rates of subsidence
of as much as 1 ft/yr locally. Follow-

on microgravity surveys near the
sinkholes suggested the presence of
mass deficits in the shallow subsurface
beneath subsiding areas, indicating
rock cavities and the potential for
continued subsidence. In 2013, the
Bureau conducted further activities,
including an update of satellite-based
measurements of recent (post-2008)
subsidence in the area using InSAR
(interferometric synthetic aperture

radar) and an airborne lidar
survey using the Bureau'’s
new Chiroptera system. These
results were used to create

a baseline high-resolution
topographic model of the
area and to identify areas that
have undergone significant
topographic change since the
lower-resolution topographic
survey of the area was
conducted in the 1960's.
These data are currently
being analyzed and will be
presented at a conference

in early 2014.

For more information:
http://www.beg.utexas.edu/
nso/winksink.php

Ground-Water Aquifer Stratigraphy

Because ground-water resources are
as important as oil and gas to the
future of Texas, ground-water aquifers
should be characterized and mapped
with the same level of scientific
expertise and effort as are petroleum
reservoirs. To that end the Texas Water
Development Board and a consortium
of ground-water
conservation districts
in Texas awarded

Dr. Scott Hamlin two
significant contracts to
develop stratigraphic
frameworks for major
Texas aquifers in
support of ground-

b

and High Plains aquifers in West Texas.
Success in securing these awards was
due in part to earlier research by Dr.
Seay Nance, whose work in this area is
well known. Hamlin and Nance employ
modern stratigraphic methods and
depositional-systems analysis, which
are common in petroleum reservoir

studies but have not been widely
used in ground-water studies. Aquifer
sandstones are mapped in detail using
closely spaced geophysical logs from
oil and gas tests. Thus, an added benefit
from petroleum exploration in Texas

is the abundance of subsurface data
provided by geophysical well logs.
Hamlin and Nance use the shallower
intervals of these logs to determine
both lithology of the aquifer matrix
and quality of ground water within
the aquifer pore system.

!
ﬁg

water resource
modeling; the subjects
of the contracts are
Cretaceous aquifers

in North-Central Texas

W ooy ¢

bE¥ Beds. s BEBREEbELE

bkbubess b iihbhbbbit


http://www.beg.utexas.edu/nso/winksink.php
http://www.beg.utexas.edu/nso/winksink.php

a
Resources for the Public ¢
D
<
()
D
Robertson and his partner company
Petrohawk had hoped for—the rocks _J
1 1 “right"I The Eagle Ford is now
Core and Sample Repositories v gy e e
a leading U.S.
oil-producin
The recent surge in interest in Why have the repositories become so regi%n and hgas -
unconventional oil and gas plays critical to unlocking the potential of the helped turn R |
has created a corresponding surge vast resources recently discovered? The around Texas tu%ﬁ“ ‘
in interest in the cores and cuttings answer lies in the scientific data that and US. oil N T
housed at all three Bureau core can be generated from analysis of the produ.ct.ion Retrp o 8
repositories (in Austin, Midland, rocks themselves—data that can be It all starts ' &
and Houston). These repositories critical to determining whether or not : W |
. . , with the rocks. ‘
house more than 2 million boxes oil and gas are present in an area. ‘
of cuttings and cores from around In 2014, the -
the United States, and all of the Take, for example, the Eagle Ford Bureau is

material is available publicly
and searchable online.

Geophysical

Careful calibration between rock
material and geophysical cores is
crucial to understanding the real story
about the rocks beneath our feet.

In addition to our core and sample
repositories in Austin, Midland,

and Houston, the BEG operates

the Geophysical Log Facility (GLF),
located at the Austin BEG campus.
The GLF houses approximately

Shale play, which has boosted U.S. ail
and gas production significantly and
transformed South Texas. Several years
ago, Gregg Robertson, an independent
geologist in Texas, had a hypothesis
that the Eagle Ford Shale might be
capable of producing vast quantities
of oil and gas over a huge geographic
area. However, he needed samples
from thousands of feet under the
South Texas soil to prove that the rocks
had the right physical and chemical
properties. So, in 2008, he turned to
the BEG and found that the Austin
Core Research Center housed samples
from an old Phillips well in La Salle
County. The samples were analyzed
and were found to contain exactly what

Log Facility

1.5 million geophysical logs from
hundreds of thousands of oil and gas
wells drilled in the State of Texas. All
log material is available to the public,
and patrons may search for logged
wells on BEG's online data base.

Geophysical logs are records of
the data acquired by tools sent
down the borehole after the

11

starting a new

project intended to provide a new
way of conveying the subsurface
geospatial locations of the cores,
cuttings, and well logs by referencing
them to well-known stratigraphic
and geologic surfaces. The project
requires updating the current data
base, modeling the subsurface extent
of reference stratigraphic units across
the state of Texas, and combining
these data into a simple, graphical,
Web-accessible user interface.

For more information:
http://www.beg.utexas.edu/
facilities.php

drilling of a well. Data include
measurements of resistivity,
acoustic properties, density, and
radioactivity of the rocks
encountered by the wellbore,
extending from the surface down
to tens of thousands of feet below
the Earth’s surface. Geoscientists
utilize the geophysical logs to
predict where accumulations of
oil and gas might be.

For more information:
http://www.beg.utexas.edu/
info/glf_facil.php
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Assisting the General Public

EarthSk

In response to guidance from the
Bureau's Visiting Committee that more
focus should be placed on getting the
scientific message of the BEG out to
the general public, Bureau reseachers
sat down with the editors of EarthSky
for a series of public interviews.

EarthSky, formerly a public-radio
program, is now a successful
Web-based outlet for science news.
The EarthSky broadcast network
consists of more than 1,200 outlets
across the United States and the
world. Its audio programs are
heard approximately 4 million
times each day in the United States
alone. Interviews posted on its
website generally attract more
than 100,000 unigue visitors.

The 11 BEG scientists and interview
topics included the following:

1. Susan Hovorka: Carbon
capture and storage

2. Scott Tinker: Past, present,
and future of energy

w

. Eric Potter: The what, how, and
why of hydraulic fracturing

4. Bridget Scanlon: Groundwater
depletion and solutions

5. Lesli Wood: Exploring Gulf of
Mexico deep-water oil

6. lan Duncan: The environmental
impact of fracking

7. Jeffrey Paine: Retreating shoreline
along the Texas Gulf Coast

8. Michael Young: Water
resources in Texas

9. Jay Kipper and Sean Murphy:
Nanotechnology in oil
and gas production

10. Chris Zahm: Understanding and
probing the world below our feet

Upcoming Geology of Texas
Book and Website

In its role as the state survey and
authority on Texas geology, the Bureau
has begun developing a book and
companion website to help the public
understand and better appreciate the
geology, landscapes, and resources

of Texas.

The book will tell the story of Texas'
earth history from earliest times to

the present, linking the geologic
underpinnings to the landscapes, sails,
and historical development of the
state. Specific chapters will focus on
the abundant oil and gas, water, and
mineral resources Texas is known for
and on geologic hazards and other
concerns. This narrative will dig deep
into the history of Texas geology and
also give readers some insight into how
geologists put the pieces together.

The accompanying website will allow
viewers to experience Texas geology

12

11. Bob Hardage: Using seismic
technologies in oil and gas exploration

The Bureau received numerous positive
comments on these segments. The
EarthSky interviews were only the first
in a series of actions designed to
inform the general public about the
Bureau’s mission and ongoing research.

For more information:
http://earthsky.org/tag/interviews

through a series called “Great Places,’
which profile the finest examples of
accessible geologic sites across the
state. The website complements the
book with user-friendly geologic
guides, key maps and cross sections,
and interactive elements. The book
and website will also suggest locations
where travelers may see the geology
for themselves.

The book, Texas Through Time:

Lone Star Geology, Landscapes,

and Resources, by Tom Ewing and
Heather Christensen, will be
published in Summer 2015 and

will also be available in e-book format.

For more information:
http://www.beg.utexas.edu/
GeoTX/book.html
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Shaping the Global Energy Discussion

Launched in 2012, the SWITCH Energy
Project really took off in 2013. The
Project’s foundation is the award-
winning documentary film on global
energy, SWITCH, now viewed by

3 million people. Its website, education
initiatives, and social-media presence
have reached millions more viewers
around the globe. Led by Bureau
Director, and the film’s host, Scott Tinker
and producer-director Harry Lynch,
the SWITCH Energy Project promises
to drive discussion about the world’s
energy for many years to come.

The concept for SWITCH originated
from the desire to show people what
our energy future might look like by
producing an unbiased and carefully
researched film. SWITCH explores the
major sources of energy in the world
and projects when humanity might
reasonably be able to transition from
coal and oil to alternative energy options.

The film took more than 3 years to
complete. The production crew’s
odyssey took them to 11 countries and
26 major energy-producing sites. The
crew interviewed more than 50 key
people, from government experts

and leaders to plant managers and
corporate executives.

In the film, each energy resource is
carefully assessed using four criteria:
Is the resource available where
people live and when they
need it? Is it affordable? -
Is it reliable? Is it
environmentally
sustainable?

SWITCH also under-
lines how each of us
can make a difference in our planet’s
energy future by deploying vital
energy-efficiency measures right now.

SWITCH is a beautiful and thought-
provoking documentary that includes
Dr. Tinker's analysis of when the energy
transition might one day occur. The
film has generated wide debate from
both ends of the energy spectrum,
fulfilling one of the Project’s main
objectives: bringing people together
and fostering dialogue about energy
in what Dr. Tinker has dubbed “the
radical middle”

As of the end of 2013, SWITCH

has been screened in theaters
worldwide more than 800 times,
including over 400 screenings on
university campuses. The website
http://www.switchenergyproject.com/

BEGstore: Official Store of the
Bureau of Economic Geology

With both a brick-and-mortar and
an online presence, BEGstore is the
official store of the Bureau

of Economic Geology.

The bookstore

serves the

geoscience
community,
educators, and
the general
public with
more than

1,900 books, maps, and digital media
produced by the staff of the Bureau
of Economic Geology. The store also
sells publications issued by UT's Texas
Memorial Museum, the Gulf Coast
Association of Geological Societies
(GCAGS) and several of its member
geological societies, and the Gulf
Coast Section of SEPM (GCSSEPM).
The BEGstore supports and informs
teachers and the public with guide-
books, maps, and other resources
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has had over 150,000 visitors; almost
12,000 people have become Facebook
fans or Twitter followers; and thousands
of educators across the U.S. are using
some aspect of SWITCH in their
science, engineering, and energy
courses. Watch for a new video series
in 2014 called the SWITCH Energy
Lab, which will include videos and
curriculum for primary-school STEM
(science, technology, engineering,

and mathematics) students and
nonscience college students.

For more information:
http://www.switchenergyproject.com/
experts/Scott-Tinker

such as the popular Central Texas
Rock Kit, which has been reaching
classrooms statewide since the
1990's. Approximately 3,000 Rock Kits
were distributed across the state in
2013 alone.

For more information:
http://begstore.beg.utexas.edu/store/
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Education and Qutreach

Public outreach to Texas citizens is

a key part of the Bureau's mission.

The Bureau sustains public outreach
programs through its Resource Center,
which is open weekdays from 8:00 a.m.
to 5:00 p.m. and includes the Public
Information Office, the BEGstore, the
Geophysical Log Facility (GLF), the
Map Room, and the Texana Library.

In 2013, education and outreach
activities included presentations and
onsite tours for professional groups,
educators, community-service

organizations, scouts, and school
groups. Additional activities included
service on the Texas Groundwater
Protection Committee Public Education
and Outreach subcommittee and

the promotion of water-resource
stewardship through the Protect

Your Groundwater Day campaign.

In support of geoscience education

in Texas schools, Scott Rodgers and
Linda Ruiz McCall distributed more
than 750 maps, Rock Kits, information
sheets, and links to online resources to

science teachers from around the state
at the Conference for the Advancement
of Science Teaching. Ruiz McCall
presented to educator workshops for
the Groundwater to the Gulf Institute in
Austin, the Project Wild Aquatic at the
Perot Museum in Dallas, and the Texas
Earth Science Teachers Association

in Houston. She also spoke to the

El Camino Real Chapter of the Texas
Master Naturalists about ground-water/
surface-water interactions, and assisted
the Hill Country Science Mill Museum
in planning a new water exhibit.

For more information:
http://www.beg.utexas.edu/
info/res_ctr.php
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Developing Future Scientists

GeoFORCE Texas

GeoFORCE Texas is a pre-college
program at the Jackson School of
Geosciences, providing hands-on
science learning experiences for high-
school students from rural southwest
Texas, inner-city Houston, and the
North Slope of Alaska. GeoFORCE is a
public/private partnership, receiving
its funding from private industry,
foundations, state and federal
government, and individual donors.

The goal of the GeoFORCE program

is to encourage a diverse group of
youth from underserved schools to
excel in the sciences and pursue higher
education in scientific fields.

In 2013, GeoFORCE took 594 high-
school students on field trips to study
geology and supported 475 college
students, graduates of GeoFORCE,

on their path to college graduation.
The first GeoFORCE cohort started
participating as rising 9th graders

in 2005. Now 4 years out of high
school, GeoFORCE alumni have begun
graduating from college. Four such
alumni received their B.S. degrees

in Geology and Geophysics from

UT Austin and UT San Antonio.

GeoFORCE students continue to
exceed expectations. These students

Texas High School
Coastal Monitoring Program

The Texas High School Coastal
Monitoring Program (THSCMP), a
research and outreach project led by
Tiffany Caudle, is designed to help
coastal residents develop a better
understanding of dune-and-beach
dynamics on the Texas coast. The
program focuses on high-school and
middle-school students and teachers,
training them to measure topography,
map vegetation lines and shorelines,
and observe weather and wave
conditions. THSCMP is now in its

17th year of operation, with seven
schools participating. As active

participants in an actual research
project, students enhance their
science education and provide
coastal communities with valuable
data on their changing shorelines.

BEG researchers and students

make at least three field trips per

year to survey sites in each region,
including Galveston Island, Matagorda
Peninsula, Mustang Island, North
Padre Island, and South Padre

Island. Students at these coastal
schools conduct scientific studies

and share their observations with
other students, schools, and, via the

15
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have achieved a 100 percent high-
school graduation rate. An impressive
96 percent of GeoFORCE students go
directly to college and 94 percent of
students return for their second year.
These numbers are substantially higher
than national averages. GeoFORCE
graduates are also studying in STEM
(science, technology, engineering, and
mathematics) fields in much higher
numbers than the national average.

As of Fall 2013, 64 percent of
GeoFORCE grads are STEM majors,
including 70 geoscience majors and 54
engineers. GeoFORCE received national
recognition in 2013: the National
Academy of Sciences published two
reports that featured GeoFORCE as

an exemplary program. Last summer,
four BEG scientists—Peter Flaig,

Greg Frébourg, Linda Ruiz McCall,

and Jeff Paine—served as instructors
during the summer events.

For more information:
http://www.jsg.utexas.edu/geoforce/

Internet, the public. Data are used
by decisionmakers to address coastal
issues and eventually appearin a
scientific publication.

For more information:
http://www.beg.utexas.edu/coastal/
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3D Outreach

Because the Bureau has a dual
responsibility—to conduct innovative
earth science research and to serve

as the geological survey for the

State of Texas—educational and
professional outreach is a central

part of our mission. In support of

this mission, the Bureau has a long
history of developing and presenting
custom 3D presentations to showcase
various research programs and
initiatives. From Martian deltas to

the Edwards aquifer to domestic and
international petroleum reservoirs,
Bureau researchers have created
dozens of compelling, immersive 3D
presentations for students, lawmakers,
industry partners, government
agencies, and fellow scientists.
Although some of these projects

can either be viewed online or
downloaded and run locally, most are
designed to be projected onto a large
screen and viewed with 3D glasses.

These 3D presentations are often
shown at the Bureau, but the whole
system—computer, projectors, and
screen—is portable and can be easily
reassembled off-site to bring Bureau
research to schools, conferences,

and other venues.

In 2013, the Bureau'’s 3D outreach
program offered more than 100
formal presentations. As in many
past years, the Bureau participated in
Earth Science Week in October, with
multiple 3D presentations to Central
Texas middle-school students. The
Bureau is likewise committed to the
Jackson School’s GeoFORCE program
and presented many 3D projects to
participating high-school students
in Uvalde during the summer. In
addition to these two events, the
Bureau’s 3D crew, including Linda Ruiz
McCall, Reuben Reyes, Dallas Dunlap,
John Andrews, and Joseph Yeh,
organized presentations both

in-house and off-site for students at
Saegert Elementary School (Killeen),
Rouse High School (Leander),
Bedichek Middle School (Austin),
Bastrop High School, and Austin
Community College. We also regularly
present to current and prospective
Jackson School students as well as to
interested members of the general
public, including members of the
Wichita Falls Desk & Derrick Club,
who visited in October.

Professional outreach is no less
important to us than educational
outreach, and in 2013 we presented
our 3D work on numerous occasions
to colleagues in the earth science
community at both informal meetings
in-house and professional meetings,
including the West Texas Geological
Society’s annual symposium in
September and the annual meeting
of the Reservoir Characterization
Research Laboratory (RCRL)

in October.

Visualizing complex geological
structures and processes in 3D and
4D is critical to our ever-evolving
understanding of geology and

other earth sciences. The role of
visualization is even more pivotal
when audiences—students,
lawmakers, or the general public—
are unfamiliar with geologic concepts.
For this reason, we will continue to
develop our 3D outreach capabilities
to help members of the public
understand our pioneering research.
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On March 2, 2013, Wylie Walker, and ®

The University of Kerstan Wallace) included

Texas at Austin building models of

once again hosted carbon dioxide molecules,

50,000+ attendees floating balloons on a —

at the 2013 Explore
UT open house.
Members of Bureau
staff presented
elementary-, middle-, and high-school
students and their parents with
engaging and thought-provoking
activities. Interactive activities

bed of invisible carbon
dioxide, and exploring

a magnified model of
reservoir pore space.
Mark Blount, Jan Braboy,
Melissa Garcia, Tessa
Green, Emily Hooks, Susan
Horvath, Kim LaValley, Chris Parker,

presented by Gulf Coast Carbon
Center staff and students (Julie Ditkof,
Mary Hingst, Susan Hovorka, Zahid
Khandaker, Jiemin Lu, Ramon Trevifo,

Eric Potter, Phyllis Potter, Patty Romano,
and Valerie Siewert treated participants
to the excitement of panning for gold

(well, pyrite) with the “Find Gold" activity.

For more information:
http://www.utexas.edu/events/

exploreut/

joining the Bureau of Economic
Geology in providing the financial
support for the event. In-kind
sponsors included Allan R. Standen
LLC, Austin Community College,
the Austin Geological Society,

the Austin Planetarium, the City

of Austin Watershed Protection
Department, Houghton Mifflin
Harcourt, the Paleontological Society
of Austin, the Texas Commission on
Environmental Quality, the Texas
Water Development Board, the

UT Center for Space Research,

the UT Institute for Geophysics,
and the UT Jackson School of
Geosciences GeoFORCE Program.

Earth Science Career Day

The 14th Annual Austin Earth Science
Week (ESW) Career Day was held on
October 11, 2013, at the Commons
Learning Center. The event drew

250 middle-school students and
their teachers from the Austin area,
who learned about the exciting and
varied careers in geoscience. Linda
Ruiz McCall organized the day, which
included contributions by a host of
Bureau researchers and staff. More

than 70 earth science professionals
volunteered their time to participate
as presenters, exhibitors, and

tour guides.

Special thanks go out to the Lower
Colorado River Authority Employees’
United Charities, Statoil, the
Subsurface Library of Midland, and
the UT Jackson School of Geosciences
Friends and Alumni Network for

For more
information:
http://www.
beg.utexas.
edu/esw/
careerday.htm
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] Grants & Funding

RPSEA Grant for Bureau Researchers

The Bureau’s J.-P. Nicot, Bridget
Scanlon, and lan Duncan have been
awarded a substantial grant by the
Research Partnership to Secure
Energy for America (RPSEA) for their
project titled “Understanding and
Managing Roadblocks to Shale Gas
Development Related to Groundwater
Contamination from Gas, NORMs,

and Trace Metals (Texas). The 2-year
study aims to enhance understanding
of naturally occurring shallow gas—
either dissolved or free phase—to
facilitate rational analysis of possible
contamination of ground water

with gas, trace metals, and naturally

occurring radioactive materials
(NORMs). The project also seeks to
discover the nature and variability

of flowback in order to adjust and
optimize flowback treatment and
possibly fracturing-fluid composition.
This research will be used to develop
a best-management-practice
manual for baseline monitoring

and fingerprinting of sources and
processes affecting shallow gas.

The study will apply state-of-the-art
chemical and isotopic approaches

in gas and water to fingerprint
sources of gas and mobilization
mechanisms of chemical species

from shales. The team will develop
methods to distinguish gas sources
and processes affecting ground-water
contamination with gas, trace metals,
and NORMs. Nicot (left) will serve as
managing principal investigator for
the project, and Scanlon (middle)

and Duncan (right) will be co-Pl’s.
Other key Bureau researchers working
on this project include Pat Mickler,
Changbing Yang, Katherine Romanak,
and Jiemin Lu.

Yanchang Petroleum Signs Major Agreement with BEG

On November 8, a team of
executives from Shaanxi
Yanchang Petroleum Company,
Ltd., visited the Bureau of
Economic Geology to sign a

$1 million, 2-year agreement to
investigate various exploration
properties of lacustrine shale
formations in the Shaanxi
Province of China. Chief in the
negotiations with Yanchang
was Bureau organic geochemist
and geologist Tongwei Zhang,
who will also lead the gas
geochemistry portion

of the study as co-principal
investigator. Zhang pointed out,
“Yanchang searched the U.S. for
the right group of researchers.
They think BEG has a very good
integrated team with talented
researchers who publish great papers!
He pledged, “We are going to try to
demonstrate our abilities” Also on the
BEG team are co-principal investigator
Hongliu Zeng and Kitty Milliken,

Steve Ruppel, Bob Loucks, Harry
Rowe, and Sheng Peng, each
spearheading a different research
effort under the agreement.
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The Bureau'’s contacts with China
extend back to the 1990's, when a
number of visiting scientists from
China began joining the Bureau staff,
leading to growing ties to the Chinese
petroleum industry and its supporting
training organizations. The first Bureau
trip to China took place in 2004, when
a BEG team, led by Director Scott
Tinker and Associate Director Jay
Kipper, visited Chinese companies
and educational institutions to spread
the word about Bureau research and
to make new friends. Since then,
Bureau researchers have traveled
frequently to China to conduct
research, exchange ideas, teach
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classes, present at conferences,
and offer technical expertise. A
dozen individual research projects
at the Bureau have received
funding from various large
Chinese oil and gas companies
during the past 10 years, although
none have been of the magnitude
of the new Yanchang initiative.

“We're very excited about this
new partnership with Shaanxi
Yanchang Petroleum,” said Eric
Potter, Associate Director of BEG's
energy division. "It gives us a unique
opportunity to conduct research
in areas where we have technical
strengths. The experience we gain
from this extensive relationship,
investigating rock properties and
reservoir characteristics we've never
seen before, will be invaluable!”

"It takes a very motivated scientist

to want to conduct research half

a world away,” added co-principal
investigator Hongliu Zeng. "We are
very fortunate to have those kinds of
motivated people on our team, and
the opportunity to conduct important
research in China at a high level”



Meetings, Programs, & Events

U.S. Department of Energy Officials Visit the Bureau

On February 19, Christopher Smith,
then Acting Assistant Secretary for
Fossil Energy at the U.S. Department
of Energy (DOE), and Anthony Cugini,
Director of the DOE's National Energy
Technology Laboratory (NETL),
visited the Bureau for a day of
discussions and presentations on
energy and environmental research.
Both Federal policymakers received

a briefing by Director Scott Tinker

on research at the Bureau and

then listened to presentations

by researchers on current Bureau
work, including a review of rock-fluid
interaction at the Gas Geochemistry
Lab by Pat Mickler, a tour of the
Nanogeoscience Lab by Farzam
Javadpour, a look at results using

the field emission scanning electron
microscope by Rob Reed, a tour of
the Core Research Center (CRC) by Bill
Ambrose, an overview of ongoing CO,

BEG Hosts Industry Day 2013

On March 22, Industry Day 2013
showcased the Bureau’s researchers,
students, and facilities at the

Bill Mullican, Texas Water Development .
Board Director for Water Resources Planning,
discusses water management.
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From left: Christopher Smith, then Acting Assistant Secretary for Fossil Energy at the
Department of Energy (DOE); Anthony Cugini, Director of the DOE's National Energy
Technology Laboratory (NETL); and Scott Tinker, BEG Director.

research programs by Susan Hovorka,
and a look at unconventional-
resource production by Steve
Laubach. Dr. Tinker concluded with
an overview of the Sloan Shale Gas

Assessment Study. A brief reception
afforded Smith and Cugini the
opportunity to meet several Bureau
students and other researchers.

Core Research Center. More than
100 invited guests, including industry
and government leaders and decision-
makers, toured the facilities, saw
poster presentations covering the
breadth of Bureau research, and met
with student researchers.
Visitors also heard talks by
Bill Mullican of the Texas
Water Development Board
and Gregg Robertson,
geologist and “Father of the
Eagle Ford Shale!” Associate
Director Michael Young,
J.-P.Nicot, and Bridget
Scanlon hosted a discussion
exploring the potential for
a new and timely Water-
Energy Consortium.

This year’s theme was “The
Confluence of Energy and
Environmental Research,”and
participants were able to learn
about all of the Bureau’s industrial
consortia and key programs.

From left: CRC's James Donnelly, Greqq R
Scott Tinker, and Eric Potter ¥, bregg Rabertson,



BEG Houston Research Center Hosts CoreFest

The Houston Research Center (HRC) of cores, cuttings, and well material watching a screening of the energy
10th Anniversary Celebration and accessible at the HRC; touring the documentary SWITCH. BEG Director
CoreFest, held on May 9th, was vast core warehouse; listening to Scott Tinker honored the many

a resounding success. Dozens of presentations on the value to oll past donors to the HRC, including
industry representatives and HRC and gas exploration of maintaining a major contributors BP, Chevron,
supporters enjoyed an afternoon core repository; learning about new ConocoPhillips, and Occidental

of viewing the extensive repository technologies for core analysis; and Petroleum.
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AEC Establishes Cutting-Edge Nanotechnology Lab

The Advanced Energy Consortium
(AEC) has established a nanotech-
nology laboratory at the Bureau's
Core Research Center (CRC) and

is undertaking an extensive
metrology study to compare and

The CRC'’s Contrast Agent Program
aims to synthesize and characterize
various nanoparticles (including
MNP’s) that will be used for
illumination of subsurface reservoirs
fluids. The immediate need is to
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Dr. Mohsen Ahmadian (center) and staff in the nanotechnology lab

catalog magnetic nanoparticles
(MNP’s) for their usefulness in
illuminating waterflood and fracture-
network imaging. The lab and
project are managed by Dr. Mohsen
Ahmadian, and the team'’s research
is being conducted in collaboration
with scientists at leading universities
in the United States, Europe, and
South America and at member
companies including BG, BP,
Petrobras, Schlumberger, Shell,
Statoil, and Total.

Deep Shelf Gas Publishes

assess the usefulness of MNP's

as passive tracers traversing the
injected-waterflood front. These
tracers could then be imaged using
existing electromagnetic cross-
well geophysical tools in order to
improve the resolution and depth
of investigation beyond those of
current logging techniques. The
nanometrology lab was established
to expedite characterization of
various MNP contrast agents being
synthesized. Its mission is to analyze

Report of Investigations No. 278

Research conducted during the
Bureau's Deep Shelf Gas project was
published this year in BEG Report
of Investigations No. 278. The RI,
authored by Bill Ambrose, Bob
Loucks, and Shirley Dutton, is titled
Depositional Systems and Controls

on Reservoir Quality (Determined
from Core Data) in Deeply Buried
Tertiary Strata in the Texas-Louisiana
Gulf of Mexico. As su