





EDITORIAL

his special issue of Earth and Mineral Sciences provides a glimpse of how EMS is taking advantage

of the information revolution to explore new approaches to research and teaching. With a few

examples, we show how advancing computer and communications capabilities are transforming
the way we work and learn. All EMS disciplines and the everyday operation of the College have been
profoundly affected by the information revolution. Thus this issue can only provide samples, not a com-
prehensive survey.

The force of today’s technological change poses critical challenge to academic institutions. We share
problems encountered in the private sector: we must provide adequate and increasingly expensive
equipment, we must train our faculty and staff in new approaches, and in the face of already scarce
resources we must find ways to support critical needs that did not even exist years ago. But most sig-
nificantly, both business and academic institutions must rethink carefully and creatively whether their
" basic business model must be revised or created anew.

There are many questions for academe that are far from resolution. We cannot yet perceive the full
role that advancing computers and the Internet will play in education in the years ahead. Some
observers say that the university as we know it will become an anachronism in a new age and disap-
pear. Indeed, there are real concerns about the implications of the information revolution in how we
will learn and acquire new understanding. And there are real concerns about what fraction of
resources should be invested in these new approaches. How large and how rapid a commitment
should we make?

In the private sector, we see examples of fundamental change in the relationship between companies
and customers. We can go on-line and buy a computer or an automobile to be manufactured to our
specifications, we can plan and order tickets for a trip around the world, or we can structure an invest-
ment portfolio. In all these cases, there is a direct interaction between provider and customer. Is that
where we are going in education? Or are the subtle and stimulating interactions between professor
and student, or among students in a challenging class, too unique and valuable to abandon to comput-
er learning, however advanced it might be! Presumably both life and learning are deeper and more
complex than the interactions between mind, keyboard, and monitor screen, even though they may in
fact illuminate our understanding of the environment in which we find ourselves.

As we show in the special section, the new technological capabilities are enabling and stimulating new
views of our world. The examples demonstrate that a major transformation is underway. They make
it clear that we must change in fundamental and dramatic ways to maintain academic relevance and
leadership. So we find ourselves setting forth on a long and daunting journey without knowing what
the destination will be. Nevertheless, as this issue shows, we are on the way.

John A. Dutton, Dean of the College
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“The electric company
of the future will be the
energy company of the
future....

The trade news is filled
with acquisitions,
mergers, new develop-
ments, strategic
alliances, and global
outreach. Electricity
and gas are converging
as companies move to
offer complete energy
packages.”

ably—steers electricity throughout the trans-
mission network—much the way the valves
and pumps in a piping system direct water
flow. This is just one example of how commu-
nications, computers, power electronics, and
fundamental power systems engineering will
be blended to make the new age of energy
work for people as it must.

Other new power system technologies involve
devices like STATCOMS and dynamic voltage
restorers. They use power electronics and
microprocessors to correct minor imperfec-
tions in the flow of power that once were toler-
able, but will not be as we move deeper into the
digital world that cannot stand even momentary
glitches in its smooth supply of electricity.

ENVIRONMENTAL CHALLENGES

As for fuel supply and technologies, we must
continue to develop, to economically yet
acceptably generate electricity in the future—
again, king coal is a mighty old soul. King coal is
also mighty set upon as we look to the future.
There are big-time questions of how we will
sustain its viability as an energy source into the
next century. The impact of climate change and
other environmental issues on the coal industry
holds ample excitement for us all in the catego-
ry of challenge. The issues are emotionally-
charged and the coal and electricity industries
have been spotlighted as prominent villains.

There are those among our electric industry
observers who see the environmental and cli-
mate questions as “train wreck issues” on the
way to restructuring and competition. They
see a collision course between competition
and the major costs of new environmental reg-
ulations. Governmental and environmental
groups as well as some utilities advocate the
inclusion of significant environmental require-
ments in federal and state legislation to change
the way energy is produced in this country.
The various interests want policy actions
addressing a range of concerns, particularly
those associated with coal-burning power
plants:

eurban and regional smog

«fine particles

eacid deposition

*excessive nutrient loads to important

bodies of water

stoxic impacts on health and
ecosystems from mercury emissions
*nitrogen saturation of sensitive
forest ecosystems
sregional haze
*and climate change
They want mandated electricity generation
performance standards for sharp reductions in
carbon dioxide, No, and sulfur dioxide emis-
sions, and caps on these emissions for the
future. For some, the ultimate goal is to elimi-
nate coal combustion for the production of
electricity or anything else.

And then we must also think about climate
change issues. | was greatly disappointed by the
outcome of last December’s global climate
change conference in Kyoto, Japan. The Kyoto
treaty, which the U.S. Senate will probably never
ratify as it came out, is a bad deal for our coun-
try. The emission reduction requirements
exceed the President’s proposal. They are
unreasonable and almost certainly unattainable.
The lack of commitment by developing coun-
tries raises serious concerns about trade com-
petitiveness, and ensures this treaty will not be
ratified in its current form. If there are dire pre-
dictions of what may result from global warm-
ing—whatever the real nature of it is—there
are equally dire projections of what may result
from the Kyoto treaty. The economic forecast-
ers at DRI-McGraw Hill, for example, have esti-
mated it could mean the loss of 1.5 million
American jobs,a 43 percent increase in gasoline
costs, and a 94 percent increase in electricity
costs. It would result in a reduction in global
average temperature of zero-point-one-eight
degrees centigrade, assuming full compliance by
all industrialized nations.

Our AEP position on global climate change
remains unchanged after Kyoto.We want to do
our part, but we want actions that are sensible.
Universality and flexibility are the keys. The
treaty falls short on both counts. It's important
to emphasize also that the electric utility
industry has already been a leader in reducing
greenhouse gas emissions. Through the volun-
tary Climate Challenge program, for example,
U.S. utilities will reduce by more than 180 mil-
lion tons of carbon dioxide equivalent emis-
sions in the year 2000. At AEP— and in a grow-
ing number of utilities and other companies—
our environmental commitment is a corporate



















































EMS Outstanding Staff
Awards for 1997: Nancy
Warner, staff assistant in the
Department of Energy,
Environmental and Mineral
Economics; Lynn Persing, staff
assistant in the Department of
Meteorology; and Frank
Driscoll, technical support staff
in the Department of Materials
Science and Engineering.

The Center for Advanced
Materials has received funding
from the National Science
Foundation for the development
of electrochemical instruments
that can measure pH in
hydrothermal solutions at high
temperatures. Research will be
conducted at Penn State,
Princeton and Temple universities.

JoHN A. CICIRELLI, assistant pro-
fessor of environmental engi-
neering at Penn State Beaver,
received the Campus Advisory
Board's Teaching Award for out-
standing classroom instruction.
Ciciarelli, who has taught geology
and geological sciences at the
Beaver Campus since 1971, was
chosen for his strong interest in
students, understanding of the
subject matter, willingness to
offer additional help, and enjoy-
able teaching style. He holds his
B.S. from Notre Dame and both
M.S. and Ph.D. in geology from
Penn State. He has served as
Fulbright Lecturer at the
University of the West

Indies in Barbados and as a visit-
ing professor at Notre Dame. He
has published three books:
Practical Guide to Aerial
Photography, with an Introduction to
Surveying, Practical Physical Geology,
Problems and Solutions, and a Study
Guide for Contemporary Geology.

Alan Davis, professor emeritus
of geology, is one of an interna-
tional group of authors of a new
handbook Organic Petrology, which
completely revises and expands
its predecessor Stach’s Textbook
of Coal Petrology to now cover
the whole field of the petrology
of organic matter in rocks. The
book deals with physical, chemi-

cal and microscopic characteriza-
tion, geology and biology of the
formation of organic matter, mat-
uration and increase in coal rank
and the generation of hydrocar-
bons, the industrial processing of
coal and the solution of geologic
problems such as the determina-
tion of thermal and burial histo-
ries. It addresses undergraduate
and graduate students, scientists
and engineers concerned with
the assessment, mining and uti-
lization of coal and oil shales, and
those involved with the occur-
rence, exploration and evaluation
of petroleum and natural gas and
their source rocks.

APPOINTMENTS

Larry Achterberg has been
appointed as Director of
Business and Human Resources
in the College of Earth and
Mineral Sciences, succeeding
Everett Tiffany, who has retired.
In this position Achterberg will
oversee EMS business and admin-
istrative procedures, coordinate
the acquisition and utilization of
support system equipment and
facilities, and direct the operation
and security of administrative
information systems. In addition,
he will serve as the College’s
Human Resources Representative,
supervise budgets and manage
the Dean’s office. Achterberg has
been a member of the College
staff since 1992 and previously
served as assistant to the
College’s financial officer. He
holds a B.S. degree in biology
from Cal Poly San Luis Obispo,
California, and an MBA in finance
from Penn State, and has com-
pleted substantial graduate work
in human resources at Cornell
University. Before joining Penn
State, he was a manager at Accu-
Weather, Inc., and served as
assistant to the president at
Exstar Financial Group, Solvang,
CA. He has also supervised
research laboratories at Penn
State and Cornell Universities.

Peter Heaney is a new faculty
member in the Department of
Geosciences with the rank of
associate professor. He comes to
EMS from Princeton University,
where he served as assistant
pofessor of mineralogy. Heaney's
primary field of interest covers:
crystal structure analysis of min-
erals, the geochemistry of silica,
polymeric speciation in aqueous
fluids, and phase transitions in
rock-forming minerals. Dr.
Heaney received his undergradu-
ate education at Harvard College
and his M.A.and Ph.D. in geology
from Johns Hopkins University,
and then served two post-doc-
torates: at Smithsonian Institu-
tion’s Department of Mineral
Sciences at the National Museum
of Natural History, and in the
Department of Earth Sciences,
Cambridge University. He studied
at Cambridge as an NSF-NATO
Fellow and also as Visiting
Scholar at Wolfson College. In
1994-95 he was invited to serve
as a Distinguished Lecturer for
the Mineralogical Society of
America. Among his current
committee appointments is the
Committee on Minerals and
Health Hazards of the Clay
Mineral Society.

Andrew N. Kleit has joined the
faculty as associate professor of
energy, environmental and miner-
al economics. He comes to Penn
State from the Ourso School of
Business Administration at
Louisiana State University, where
he received the 1996
Departmental Award for
Excellence in Undergraduate
Teaching. Dr. Kleit is interested in
environmental economics, indus-
trial organization, antitrust, regu-
lation and law and economics. He
received his education at
Middlebury College and Yale, then
prior to beginning his academic
career, held a number of posi-
tions as an economic advisor. In
Washington, D.C,, he served as a
junior staff economist to the
Council of Economic Advisors of
the Executive Office of the
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President; as an economist with
the Bureau of Economics of the
Federal Trade Commission, and
as economic advisor to the
director of the FTC Bureau of
Competition, and in Ottowa, he
served as senior economic advi-
sor to the director for investiga-
tion and research of Consumer
and Corporate Affairs Canada.
He has published extensively,
including an FTC monograph:
Disentangling Regulatory Policy:The
Effects of State Regulations on
Trucking Rates, co-authored with
Timothy Daniel [1995] and a
book published by Kluwer
Publishing [1996] and co-edited
with Malcolm Coate: Competition
Policy Enforcement:The Economics
of the Antitrust Process.

ZiLI YANG has been appointed
assistant professor of energy,
environmental and mineral eco-
nomics. He comes to the College
from the MIT Center for Energy
and Environmental Policy
Research, where he was a
research associate. Dr. Zang
received his B.S. in mathematics
from the University of Science
and Technology of China; M.S. in
management science from Tianjin
University, China; and M.A,,
M.Phil., and Ph.D. degrees in eco-
nomics from Yale University. For
the past five years he has been
the principal researcher responsi-
ble for economic modeling and
policy analysis aspects of a large-
scale multidisciplinary research
project on global change at the
Massachusetts Institute of
Technology.

CEM SARICA joins the College as
associate professor of petroleum
and natural gas engineering. He
was previously at the University
of Tulsa, Oklahoma, where he
served as associate director of
Tulsa University Fluid Flow
Projects and adjunct professor,
teaching classes in the graduate
and undergraduate programs and
supervising a wide range of
research projects associated with
flow in pipes and fluid behavior in
wells. He received his B.Sc. and
M.Sc. in petroleum engineering















Earth & Mineral Sciences - Volume 67, no. !

A total of 196 degrees were granted by the College of Earth and Mineral Sciences at the University's
1997 Spring Commencement in May: 147 bachelor of science degrees, 49 advanced degrees.

Spring 1997

Ceramic Science & Engineering - Akira Nakajima, Ph.D., Low Temperature Liquid
Phase Sintering in the Magnesium Aluminosilicate Glass-Alumina System.

Fuel Science - Mine Gunes Ucak, M.S., Activated Carbon Preparation by One-Step Steam
Pyrolysis/Activation of Furit Stones.

Geography - Karen Borza Arabas, Ph.D., Fire and Vegetation Dynamics in the Eastern
Serpentine Barrens; David Lee Barnes, M.S. two-paper option:Relief Representation: An
Historical Perspective; and Hypsometric Colors and Hill-Shading for Base Maps; Stewart
Cameron Bruce, M.S., Space and Society in a Railroad Town: The Making of Renovo,
Pennsylvania, 1863-1925; Michael Hugh Carlin, M.S,, The Production of White and Puerto
Rican Identities and Places in Allentown, Pennsylvania; Elizabeth Dirks Fauerbach, M.S.,
Examining Electronic Atlases: A Definition and Case Study: Robin Michelle Leichenko,
Ph.D., Exports, Employment, and Production:A Causal Assessment for U. S. States; Shannon
Taylor Waldron, M.S., The Spring Creek Watershed: Grassroots Organization and Local
Water Management in Centre County, Pennsylvania.

Geology - James Curtis Redwine, Ph.D., Controls on Porosity and Permeability in Fracture-
Flow and Conduit-Flow (Karst) Rocks of the Knox Group, Southern Appalachian Fold-and-
Thrust Belt, Alabama, USA.

Geosciences - Yang Chen, Ph.D., Temperature- and pH-Dependence of Silicate Dissolution
Rate at Acid pH; Arnold Gabriel Doden, Ph.D., The Geology, Petrology, and Geochemistry
of Ultramafic Igneous Rocks from Porcupine Dome and Grassrange, Central Montana: David
Terrell Mc Conaughy, M.S., joint Initiation and Propagotion in the Devonian Rocks of the
Appalachian Plateau; Ruth A ]. Robinson, Ph.D., The Origin and Significance of Grain-Size
Trends in Ancient Fluvial Deposit.

Materiols - Douglas Munroe Beall, Ph.D., Structure and Surface Chemmistry of Borate and
Boroaluminate Glasses; John Michael Delucca, M.S., A Characterization Study of an
Aluminum-Titanium Electrical Contact to P-Type 6H Silicon Corbide; Shikik Johnson, M.S.,
Vibrational Spectroscopy of Alkaline Earth Aluminate Phosphors with Magnetoplumbite-Type
Structure; Patrick James Leamy, M.S., Electrophoretic Deposition for Formation of Porous
Chemically Bonded Hydroxyapotite Coatings; Roger Isaac Martin, Ph.D., Phase Equilibria in
the P205-Co0-CaF2-NaF-H20 Quinary System and the Formation of Apatite; Milton Douglas
Mathis, Ph.D., Microwave Synthesis Using Multicomponent and MultiphasicSystems; Carina
Onneby, Ph.D., XPS Study of Silicon Oxycarbide Formation on SiC Surfaces at Ambient
Temperatures; Manwen Yao, M.S., A Study on Magnetoplumbite Structure Materials as
Potential Substrates for High Tc Superconducting Thin Films; Katsuhito Yoshida, Ph.D.,
Chemical Vapor Deposition af Films in the Boron and Nitragen System.

Following is a list of the advanced degree recipients and titles of their theses or papers.

Materials Science & Engineering - Darren Robert Bryant, M.S., Oxidation and
Volatilizotion of BN Interphases in SiC Fiber-Reinforced SiC Matrix Composites; William
Cermignani, Jr., Ph.D.,, Synthesis, Characterization, and Oxidation of Boron-Doped Carbons;
Sonya Diezhandino, M.S., Borate Melt Wetting Behavior on Carbon Surfaces: Lei Gao,M.S,,
Characterization of lIrreversible Processes at the LilPoly[bis (2,3-di-(2-methoxyethoxy)
propoxy)phosphazene] Interface on Charge Cycling; Donald Francis Heaney, Ph.D., The
Effect of Photo Hlumination on the Corrosion Resistance of Stainless Steels; John S.
Idasetima, M.S., Damage Evolution of Unidirectional and Multidirectional Carbon Fiber
Reinforced Epoxy Matrix Composites; Seongtae Kwon, Ph.D., Pressing and Densification of
Seeded Boehmite Powder Derived Aluming; Irina Kriksunov, M.S., Development of Methods
for Assessing the Level of Cathodic Protection in Underground Pipeline Systems; Ramakrishna
Poduri, Ph.D.. Theory and Computer Simulation of the Precipitation of Ordered Intermetallic
Compounds in Binary and Ternary Afloys : David Earl Romans, Ph.D., Sorbent Performance
in Fluidized-Bed, Combustors: The Effect of Calcination on the Sulfation Rate and Colcium
Utilization; Kevin Lewis Rugg, Ph.D., Mechanical Behavior at High Temperatures of Single
Fiber Microcomposites; Anant Kumar Singh, Ph.D., Synthesis, Structure, and Surface
Chemistry of Silicon Oxycarbide Glasses: Kristina Alexceevna Skokova, Ph.D., Selectivity in
the Carbon-Oxygen Reaction; Sapna Halim Talibuddin, Ph.D., Microstructure of Melt-
Miscible Semicrystalline/Amorphous Polymer Blends.

Meteorology - Joseph John Charney, Jr,, Ph.D., Discrete Frontal Propagation in a Non-
Convective Environment; David Joseph Nicosia, M.S. paper, Mesoscale Snowbands and
Associated Frontogenesis: Case Studies of Three Northeastern Snowstorms; Perry Craig
Shafran, M.S., Summertime Circulation Patterns in the Lake Michigan Area.

Mineral Economics - Samuel Nii Addy, Ph.D., The Mineral Sector and Economic
Development in Ghana: An Economy-Wide Study; Nathan Collamer, M.S,, Essays in:
Economics of International Cooperation to MitigateGlobal Climate Change; Dongsoon Lim,
Ph.D., The Economic Impacts of Globol Warming Policy on the Chinese Economy; Amit Mor,
Ph.D., Naturol Gas Projects in the Developing World: An Empirical Evaluation of Merits,
Obstacles, and Risks; Jennifer Ann Smead, M.S., Economic Voluation of Risk Perceptions:
Measuring Public Perceptions and Welfare Impacts of Electric Power Facilities.

Mineral Processing - Udayini Pendyala, M.S., Stability and Rheology of Coal Water Slurries;
Kemal Yildirim, Ph.D., An Investigation of Powder Production by Dry Grinding in Tumbling
Media Mills.

Mining Engineering - Leonid Vladimirovich Entov, Ph.D., Development of a Finite
Element Package and Modeling Approach for the Evaluation of Mining Impacts an
Groundwater Resources; Biman Kumar Sadhu, M.S., Remediation of Acid Mine Drainage
{AMD) by Injection of Fly Ash-Lime Grout.

A total of 69 degrees were granted by the College of Earth and Mineral Sciences at the
University's 1997 Summer Commencement in August: 2| bachelor of science degrees, 48 advanced

Summer 1997

Ceramic Science & Engineering -William Neville Howard, Ph.D., The Influence of
Dopants and Impurities on the Nucleation and Growth of Diamond by Chemical Vapor
Deposition; C. Scott Nordahl, Ph.D., Microstructural Evolution and Densification of Seeded
Transition Aluminas; James Forrest Tressler, Ph.D., Capped Ceramic Underwater Sound
Projector:The “Cymbal”.

Geography  -lason Michael Allard, MS., The Climatic Impacts of Jet Airplane
Condensation Trails (Contrails) in the Northeast U.S.; David Joseph Brown, M.S,, Science vs.
Shifting Cultivation in Sri Lanka: A Social Study of Agricultural Science; Graeme Barton
James Burt, M.S., The Political Ecology of Regional Landscape Change: Linking the Global
and Local in Alamos, Mexico, From [970-1990; Ansu Anna John, M.S., Nutrient
Management on Pennsylvania Dairy Farms: Deepening the Context of Water Pollution
Abatement; Gareth Edward John, M.S,, George Catlin and the Native American West: A View
on a Landscape Spectacle; Peter Halloran Pascale, M.S., The Impacts of the Safe Drinking
Water Act on Community Water systems and Changes in Drought Vulnerability.

Geosciences -Karen Lynne Bice, Ph.D.. An Investigation of Early Eocene Deep Water
Warmth Using Uncoupled Atmosphere and Ocean General Circulation Models: Model
Sensitivity to Geography, Initial Temperatures, Atmospheric Forcing and Continental Runoff,
Recep Cakir, M.S., GIS-Based Seismic Hazard Assessment Around the City of Izmir in
Western Turkey; Melissa Ann Nugent, M.S., Temporal Evolution of Feldspar Surfaces During
the Initial Stages of In-Situ Weathering; Nikolaos Tzetos, M.S., Thermal Modeling of the
Lithosphere of the Northern Aegean, Greece.

Materials - Isaac Robin Abothu, M.S., Nanocomposite Versus Monophasic Sol-Gel
Processing of Electroceramics. David Peter Cann, Ph.D., Thermochemical Interactions at
Electrode Interfaces in Electroceramic Applications;Sanjay Chandran, M.S., Air Acoustic
Transducers Using Bending-Mode Actuation; Anand Thiruvengadathan Krishnan, M.S., NOx

degrees. Following is a list of the advanced degree recipients and titles of their theses or papers.

Reducation from Low Temperature Flue Gases Using Ammonia Sefective Catalytic Reduction;
Matthew Alan Stough, Ph.D., Diffusivity and Solid Solubility in an Alumina-Zirconia System.

Materials Science & Engineering - Andrew Savio D’Souza, Ph.D,, Static SIMS Study
of the Chemistry and Hydroxylation Behavior of Amorphous Silica Fracture Surfaces; Brian
Scott Deforce, M.S., Effect of a Crevice on the Carrosion af Reinforcing Steel in Simulfated
Concrete Pore Solutions; Andrei Fyodorovich Kazakov, Ph.D., Computational Study of the
Effect of Pressure on Soot Formation in Laminar Premixed Flames; Jessel Mark Mc Connie,
M.S., The Effects of Carbon Dioxide on Limestone Dissolutian in a Flue Gas Desulfurization
System; Michael Joseph Morgan, M.S., An Investigation Into The Effectiveness of Impressed
Current Cathodic Protection Under Simulated And Actual Microbiologically Influenced
Corrosion (MIC) Conditions; Miklos Paul Petervary, M.S., The Effects of Si-O-C Based
Coatings on the Properties of Sapphire Fiber;Venkata Rama Murty Vedula, Ph.D., Thermal
Cycling Behavior of Open Cell Ceramic Foams.

Meteorology -David John Beberwyk, M.S., Surface Layer Forced Marine Atmospheric
Boundary Layer Convective Eddies; Joseph Robert Davis, M.S., Tropical Cyclone Aircraft
Reconnaissance: It's Importance and How it Has Added to the Understanding of Tropical
Cyclone Structure: CraigVincent Gilbert, M.S., Using the National Weather Service Weather
Surveillance Radar-1988 Doppler Network to Detect Non-Precipitating Clouds: An Initial
Evaluation; Daniel Patrick Guertin, M.S., Potential Vorticity Diagnostics of Observed Tropical
Cyclones; Robert Edward Hart, M.S., Forecasting Studies Using Hourly Model-Generated
Sounding; Francine Jaskiewicz, M.S., Tropical Convection and the Hadley Cell in the Western
Pacific Basin; Mandana Mariam Khaiyer, M.S., The Impacts of Mesascale Dynamics an
Cirrus Structure Evaluated Using a High-Resolution Mesoscale Model; Ruei-Fong Lin, Ph.D.,
A Numerical Study of the Evolution of Nocturnal Cirrus by a Two-Dimensional Model with
Explicit Microphysics; Ricardo Carlos Munoz, M.S., Morning Transition of the Atmospheric
Surface Layer; Giang Tuan Nong, M.S., Vertical Structure of Convective Wakes in the











